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PREFACE  TO  THE  AMERICAN  EDITION 


The  special  customs  and  habits  of  a  people  are  evidenced  even  in  its 
medical  life.  The  facts  and  underlying  principles  of  science,  naturally,  are 
common  to  all  nations.  In  addition,  however,  medical  science  and,  more 
particularly,  the  everyday  medical  practice  of  each  country  manifest  also 
si)ecial  characteristics.  Hence,  every  physician  may  learn  from  the  practi- 
tioners of  other  countries  something  new  to  broaden  and  better  his  own 
views.  This  is  due  not  only  to  the  fact  that  diseases  vary  in  different 
lands,  but  also  to  the  further  circumstance  that,  owing  to  the  diversity  of 
climate  and  other  factors,  identical  diseases  present  certain  distinct  varia- 
tions. Tlie  individual  national  characteristics  of  the  physicians  themselves 
cannot  be  entirely  ignored. 

The  foregoing  considerations  have  convinced  me  of  the  utility  of  a  people 
supplementing  its  scientific  literature  by  translations  from  foreign  works, 
and  I  have  therefore  readily  given  my  consent  to  the  publication  of  an 
American  edition  of  my  "  Lehrbuch  der  speziellen  Pathologic  und  Therapie 
der  inneren  Krankheiten/* 

In  both  the  United  States  and  England  there  is  no  lack  of  good  text- 
books of  medicine,  but,  nevertheless,  the  American  students  and  physicians 
may  be  interested  to  learn  the  present  German  views  of  the  pathology  and 
therapy  of  medical  diseases.  My  text-book  has  found  wide  circulation  and 
recognition  in  Germany  as  well  as  in  other  countries,  and  I  may  therefore 
assume  that  it  has  not  altogether  failed  of  its  purpose  to  give  a  thorough 
and  reliable  survey  of  tlie  present  status  of  internal  medicine.  I  have  always 
been  happy  to  be  a  clinical  teacher,  for  teaching  was  ever  a  pleasure  to  me 
and  never  a  task.  This  accounts,  perhaps,  for  my  success  in  being  able 
clearly  and  distinctly  to  express  whatever  there  was  to  tell  about  indi- 
vidual diseases.  My  text-l>ook  is  concerned  with  the  large  and  extensive 
domain  of  internal  medicine.  Nowadays  no  one  dares  profess  to  be  equally 
at  home  in  all  branches  of  this  study.  The  experienced  reader  will  observe 
that  some  sections,  as,  for  example,  Diseases  of  the  Nervous  System,  have 
been  more  fully  and  more  originally  presented  than  have  others.  Despite  this 
fact,  the  teaclier  of  internal  medicine  should,  to  a  certain  extent,  command 
a  knowledge  of  all  the  branches  that  come  within  the  field  of  his  instruction. 
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and  I  tlierefore  hope  that  my  book  will  be  found  throughout  to  present  at 
least  the  more  important  facts  and  views,  in  conformity  with  tlie  present 
status  of  medical  knowledge.  The  practical  end  has  not  been  my  main 
purpose  in  writing.  It  would  be  sad,  indeed,  if  the  physician  should  desire 
to  learn  and  know  only  that  which  he  could  use  in  his  practice.  Only  the 
physician  who  takes  a  scientific  theoretical  interest  in  his  work,  and  who 
remains  conscious-  of  tlie  close  relations  that  always  exist  between  medical 
science  and  the  important  questions  of  general  biology,  can  find  liappiness 
and  contentment  in  his  calling.  We  pliysicians  must  never  forget  that  many 
branches  of  human  physiology  can  be  marked  out  only  with  our  assistance. 
Therefore,  I  have  always  regarded  it  as  one  of  the  cliief  duties  of  a  clinical 
teacher,  as  well  as  of  a  scientific  text-book,  in  addition  to  the  requirements 
of  practice,  also  to  bear  in  mind  the  connection  between  medical  science  and 
general  biology,  and  to  arouse  the  interest  of  the  coming  physicians  in  this 
subject.  A  scientific  pathology  is  possible  only  when  based  upon  physiologicral 
principles. 

I  trust  that  my  book,  in  its  new  form,  will  still  receive  a  friendly  wel- 
come from  its  American  and  English  readers.  May  it,  in  a  small  measure,  at 
least,  serve  to  unite  two  nations  in  a  domain  where,  after  all,  there  can  be 
nothing  that  estranges — the  promotion  of  knowledge  and  social  progress. 

Adolf  von  STutJMPELL, 
Vienna. 
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The  extent  to  which  my  text-book  has  been  used,  botli  in  Germany  and  in 
other  countries,*  justifies  me  in  the  assumption  tliat  it  has  exercised  some  little 
inEuence  upon  the  professional  thought  and  practice  of  numerous  medical  read- 
ere,  and  imposes  upon  me  the  obligation  of  employing  every  opportunity  for 
the  improvement  and  perfection  of  my  work.  Yet  1  nmst  confess  tiiat  this 
task  seems  more  difficult  to  me  with  every  new  edition  of  the  book,  for  scien- 
tific workers  are  making  deep  and  extensive  investigations  into  the  many 
subdivisions  of  internal  medicine,  with  such  zeal  and  skill  that  it  becomes 
dilficult  for  any  one  man  to  keep  step  with  the  unceasing  progress  of  investi- 
gation in  this  wide  domain,  and  to  maintain  that  complete  and  universal 
command  of  facts  and  theories  which  is  essential  for  a  presentation  of  the 
subject,  which  shall  be  at  once  brief  and  true  to  tlie  present  standpoint  of 
science.  The  author  has  often  been  painfully  sensible  of  these  limitations 
of  his  personal  knowledge  and  ability,  but  he  hopes  that  this  will  be  regarded 
not  merely  as  subject  for  criticism,  but  also  as  an  excuse  and  an  incentive  to 
clemency,  in  case  a  reader  who  is  exjxjrt  in  any  specialty  finds  here  and  there 
an  omission  or  an  error.  Above  all,  I  beg  the  reader  to  consider  that  no  tcxt- 
lK>ok  such  as  the  present  one  ought  to  replace,  or  could  replace,  the  vast  mate- 
rial of  the  larger  reference  books.  My  purpose  was  not  to  collect  all  the  facts 
nf  pathology  which  have  been  discovered  up  to  date,  nor  all  the  methods  of 
treatment  which  may  have  been  recommended,  wisely  or  unwisely,  nor  all  the 
tluHjries  or  views  which  have  been  propounded.  My  wish  was  to  give  a  com- 
plete presentation  of  the  essentials  of  our  present  knowledge  and  views  with 
regard  to  the  various  diseases,  from  a  scientific  and  individual  standpoint;  and 
I  desired  particularly  to  impart  to  the  reader  an  insight  into  the  origin  and 
relation  of  the  various  morbid  phenomena.  To  tl)is  end  I  have  brought  tlie 
facts  of  clinical  experience  into  the  closest  possible  relation  with  the  data  of 
pathological  anatomy  and  of  general  pathology,  and  have  endeavored,  also,  in 
discussing  therapeutics,  to  deduce  from  the  nature  of  the  symptoms  a  basis 
for  rational  medical  opinion  and  treatment,  although  I  have  not  undervalued 
the  importance  of  simple  experience.  A  text-book  intended  for  students  and 
a  larger  circle  of  graduate  readers  ought  not  to  incline  too  decidedly  toward 
any  one  of  the  prevailing  currents  of  scientific  opinion.  It  should,  however, 
acquaint  the  reader  to  such  an  extent  witli  the  questions  at  present  under 

'  So  far  aa  I  have  been  informed,  translations  of  my  text-book  havo  appeared  in  the  following 
Unguages:  French,  English,  Italian,  Spanish,  Russian,  modem  Greek,  Turkish,  and  Japanese; 
»od  aome  of  these  tranalations  have  had  several  editions. 
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discussion  relating  to  internal  medicine^  as  to  give  hiiu  at  legist  a  fair  start  in 
his  furtfier  studies. 

The  coini>U!tion  of  this,  the  seventeenth  edition  of  my  text-hook,  has  un- 
fortunately been  delayeJ  hy  my  transfer  of  n^sidencc  to  Vienna.  In  spite  of 
many  demamls  made  on  my  time  hy  my  new  activity,  I  have  endeavored,  to 
the  \teei  of  my  ahility,  to  bring  the  book  to  the  level  of  contemporary  medical 
knowledge  by  making  numerous  changes  and  additions  in  all  parts  of  it.  I 
Iiave  u^ain  laid  j^n-alcHt  stress  upon  the  presentatioti  of  cliiiiriil  plienoinena 
as  they  appear  to  the  pliysician,  sepurntely  and  ii^  onmhinatiou,  in  the  course 
of  disease.  The  detailed  deHcripiion  of  many  important  methods  of  exam- 
ination uiuat  be  left  lo  the  sjHH-ial  text-books.  We  cannot  emphasize  and 
recognize  tcMi  often  how  much  our  dia^xnostic  knowled^^e  has  gained  in  cer- 
tainty and  precision  through  these  methodt*  of  exiunrniitinn,  nnd  hr>w  mneh  we 
as  pliysieianji  slmulfl  strive  to  give  nil  ]>atients  tin:  hcnelit.  of  this  progress. 
The  onhj  disadvantage  resulting  from  this  is»  that  the  major  factor  of  the 
examination  shifts  more  and  ninre  from  the  l)edside  to  the  lahonitory,  with 
a  resulting  decrease  in  Uie  praitire  of  and  interest  in  the  obr^crvalion  of  the 
purely  clinical  phenomena.  I  have  repeatedly  noted  that  the  younger  gen- 
eration of  medical  men,  however  well  trained  in  bacteriological,  chemical, 
and  microscopic  methods  of  examination,  shows  a  remarkable  insecurity  and 
want  of  practice  in  clinical  objiervalion  and  diagnosis.  Therefore,  1  believe 
that,  for  scientific  as  well  as  for  jirartiea!  reasons,  we  clinical  teaehers  should 
not  lose  sight  of  the  purely  clinical  phase  of  instniction,  besiries  the  modern 
achievements  in  the  field  of  diagnosis  and  pathological  physiology. 

The  accusation  is  often  made  that  *' what  the  text-bo<)ks  tel!  us"  does  not 
fully  correspoml  to  reality.  I  trust  that  my  text-hook  does  not  deserve  this 
criticism.  It  is  the  outgrowth  of  an  unceasing,  broafU  clinical  activity,  and 
is  much  n»ore  a  i>r<Hluct  of  the  hospital  ward  than  of  the  study.  It  would, 
nevertheless,  be  unfair  to  expect  that  all  the  unlimited  and  numennis  ponsi- 
bilities  and  differentiations  occurring  in  the  course  of  diseases  should  be 
mentioned.  The  presentation  of  a  text-hook  can,  after  all,  in  a  certain  sense 
only  l>e  an  abstract  with  which  individual  cases  are  to  be  compared  in  order 
that  tiieir  peculiarities  may  l>e  deternn'ned.  TUe  critical  examination  of  a 
caj?e,  with  reference  to  average  medical  experience,  constitutes  one  of  tlie 
chief  attractions  of  clinical  observation.  However,  such  comjiarison  is  poa- 
sible  only  when  the  essential  phases  of  tlie  ci»mmon  ccairse  of  <liscascs  are 
ever  present  in  the  physician's  mind.  It  is  the  aim  of  thin  luxt-hook  to 
pnfsent  theae  essential  phases,  and  if  I  have  accotiiplislied  this,  the  book  will 
be  of  help  to  the  physician  even  after  he  has  recognized  that  a  siinplc  rule 
rarely  embraces  all  the  variations  of  real  facta. 

A.    STHLlMrELU 
VnSNNA. 
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It  is  just  a  quarter  of  a  century  since  the  first  edition  of  our  translation 
of  Professor  Striimpeli's  Lehrbueh,  then  in  its  second  edition,  was  published 
— a  period  of  time  long  enough  to  have  seen  many  text-books  ai)pcar,  flourish, 
and  pass  into  oblivion — yet  each  of  the  fifteen  editions  of  the  original  which 
have  appeared  since  that  date  has  shown  more  freshness  and  vigor  than  most 
of  the  latest  candidates  for  medical  favor.  Our  study  of  the  successive  edi- 
tions, in  the  preparation  of  the  various  editions  of  our  translation  which  have 
been  called  for,  has  impressed  us  more  and  more  with  the  vast  clinical  expe- 
rience, the  wide  knowledge  and  sound  judgment  of  the  author,  his  familiarity 
with  the  great  progress  in  all  branches  of  internal  medicine,  his  clearness  of 
exposition,  and  his  admirable  critical  faculty  in  selecting  and  emphasizing 
the  facts  which  he  presents  to  the  student  in  the  moderate  compass  of  these 
volumes.  Long  familiarity  with  the  work  has  bred,  contrary  to  the  old  adage, 
a  greater  admiration  for  it  and  a  deeper  conviction  that  it  has,  during  this 
time,  kept  its  place  as  the  cliief  text-book  of  internal  medicine. 

Of  the  present  edition  we  arc  the  editors  and  not  the  translators,  but  an 
effort  has  been  made,  as  in  the  former  editions,  to  keep  as  close  to  the  orig- 
inal as  seemed  consistent  with  clearness.  Doses  and  temperatures  have  l)cen 
given  in  a]>othecaries'  weight  and  the  Fahrenheit  scale,  corresponding  approxi- 
mately to  tlie  metric  values  of  the  original.  As  far  as  was  possible  we  have 
tried  to  follow  the  United  States  Pharmacopoeia  in  the  prescriptions  men- 
tioned, except  that  we  have  retained  certain  familiar  names  of  drugs  instead 
of  adopting  the  innovations  of  the  last  revision.  We  have  also  substituted 
specimens  of  handwriting  in  English  in  place  of  tlie  originals  in  German 
script.  We  have  retained  a  large  part  of  certain  chapters  and  some  of  the 
editorial  notes  contributed  to  the  first  edition  by  Dr.  F.  C.  Shattuck,  the 
former  editor;  but,  in  justice  to  him,  it  should  bo  understood  that  he  is  in 
no  way  responsible  for  any  errors  or  shortcomings  in  the  present  edition, 
although  we  gladly  and  gratefully  acknowledge  our  indebtedness  to  him.  We 
have  ourselves  added  various  notes,  most  of  them  dislinguished  by  our  respec- 
tive initials.  We  have  also  inserted  brief  chapters  on  The  Fourth  Disease, 
Malta  Fever,  Rocky  Mountain  Fever,  and  Pellagra. 

It  has  not  been  the  custom  to  include  a  section  on  mental  diseases  in  the 
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ordinary  text-book  of  internal  medicine.  This  exclusion,  howevefj  seems  to 
U8  wholly  unjuBtifiahle  in  view  of  tiic  jjreat  importance  of  the  subject  and  the 
necessity  for  some  knowledge  of  it  by  the  general  practitioner.  We  have 
therefore  added  such  a  section,  tlie  aim  of  which  is  to  give  a  brief  account 
of  the  commoner  forms  of  mental  disease  not  already  discussed  by  the  author. 
This  account  is,  of  course,  not  intended  to  l>c  exhaustive  or  to  consider  all  the 
forms  of  mental  disease.  For  such  considerations  the  student  must  refer  to 
the  special  treatises.  In  this  section  we  have  followed  in  the  main  the  classi- 
fication of  Kraepelin,'now  so  nmch  in  vogue  in  this  country,  in  order  to  avoid 
confusing  the  beginner  by  any  less  familiar  nomenclature. 

II.    F.    ViCKKRY, 

Philii»  Coombs  Knapp. 
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MHit  one  tliini  tlie  liiauieter 
if    a    rtn]    hlocKl   glolmle.  and 
'ir  breadth  equals  cme  tlurd 
leir    length,    but    ftoitiotimes 
hey   rnay  grow   f»ut    in    long 
Ihers.     It  »B  not   ypt  certain 
'hethcr  spore  formation  takes 
in  their  inlcriur  or  not. 
'he    t\*phoid    bacilli    show    a 
rerv  active  !*pontflneonf*  niove- 
lent  in  water,  caused  by  very 
filiform    threads    which 
offler  was  the  first  to  demon- 
Tale    on    tlie    &u  rfaces    and 
he   entL*    of   the   rods.      The 
rpiioid  bacillui*  is  olo^ely  re- 
ted   to   the    Bacterium   coli 
mminniA     (Escherich),    hut 

ilTers  from  tlie  latter  hy  not  fermenting  grape  sugar  and  not  curdling  milk, 

bough  acidulating  it.     Colon  Imcilli.  in  contract  to  typhoidi  hacilli,  produce 

idol  in  meat  bouillon,  generating  a  foul  odor.    The  most  important  differen- 

d  method  depende^  however,  on  the  different  behavior  of  the  two  forms  of 

'Uli  toward  the  Idood  t^ernm  of  a  fvfdioid  patient    ('^ee  under  serum  diag- 

lofiis).     The  special  characteristics  of  tlie  tvphoiii  harilhw,  in  its  growth  on 

rarious  nutritive  media,  cannot  be  jiere  dctailcil.     Attention  is.  however,  cullcil 

the  fact  that  t^7^hoid  bacilli  can  also  thrive  if  deprived  of  oxygen,  which 

let  enables  ns  to  umlcrstand  their  increase  within  tlie  intestine. 

The  typhoid  hncilli  have  thus  far  heon  found  chiefly  in  the  t^-phoidal  infil- 

itions  in  the  intestine,  where  they  lie  between  the  cells,  and  also  in  single 

n  in  the  mesenteric  glands,  the  spleen,  the  liver,  the  kidneys,  the  pleura,  the 
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Fio.  I. — Typhoid  bueilli.     Section  Troui  the  spleen. 
800  :  1.     (From  Flcgoe.) 


ACUTE  GENERAL  INFECTIOUS  DISE.VSES 


Fig.  2.— Typhoid  bacilli 
Pure  culture. 


meninj^p,  in  typhoidal  foci  in  the  bones,  in  muscle  Rbs('eii.ses,  in  alwicesses  of 
the  thyroid  gland,  in  the  inliamed  and  enlarged  tepticle,  in  the  gall  bladder 
(wiiere  the  bacilli  may  nnniiin  alivf;  fni*  year;^  without,  firodiuriu^  syin|tlonis), 
etc.  They  are  often  fmuul  in  the  ^trutU  of  tyyjhoid  ]iati**ntr^  and  i\Uct  in  the 
thiid  obtained  by  pimctnre  of  tlve  fresh  splenic  tumor  {m  one  *iuart(>r  to  one 
tiiird  of  all  cases),  in  tlie  gall  bladder,  sometimes  in  the  urine,  also  in  tlio 
bIo<:>d  taken  from  a  spot  of  roseola,  and  finally — a  fad  of  great  practical  im- 
portance— they  are  present  in  the  IjIooiI  of  typhoiti  jtntients. 

Numerous  attempts  have  lieen  mmle  to  ]>n»liK'e  typhoid  fever  artificially 
by  introducing  pure  cultures  of  the  typhoid  bacilli  into  the  bodies  of  animals, 
^  but  the  results  of  these  efforts   have  not  yet  proved 

perfectly  harmonious.  The  main  cause  of  the  dis- 
crepancy is  prohaMy  that  animals  are  in  general  very 
slightly  su8ce]>tible  to  tlie  disease.  At  any  rate,  the 
attempts  at  artificial  infection  up  to  this  date  have 
proved  successful  only  in  cases  when  the  animals  sub- 
jected to  the  experiment  (rabbits,  gviinea  pigs)  have 
received  large  amounts  of  the  typhoid  bacilli  directly 
into  a  vein  or  into  the  aljdoniinal  .cavity  (K.  Frankel 
and  Simmonds),  or  when  the  bacilli  have  been  intro- 
duced ilirectiy  into  the  duodenum  (A.  Frankel). 
Even  here  we  have  to  do  rather  with  the  intoxication  of  the  animals  than  with 
an  actual  infection.  For  t!ie  pathological  changes  of  tqdioid  fever  are  hut 
little  developed  in  the  animals,  and  the  injected  bacilli  themselves  ap])ear  to 
be  for  the  most  part  destroyed  within  the  body  of  the  anima!  experimented 
upon  (Fliigge  and  Sirotinin,  and  otiiers).  Normal  body  fluids  have  the 
ability  to  destroy  a  certain  number  of  the  t\'])hoid  bacilli  tliat  have  entered 
the  organism  {*' bactericidal  power"),  and  to  dissolve  them.  This  solution 
of  the  bacteria  is  tlie  main  source  of  the  poisnms  that  lead  to  the  intoxication 
in  typhoid  fever.  Attem|)ts  to  ])roduce  the  dii-ease  by  mixing  the  dejecta  of 
typhoiil  patients  with  animals'  fofu]  have  thus  far  been  invariably  unsuccessful. 
Investigation  of  the  a'liolo^y  of  typhoid  fever  must  be  directed  to  ascer- 
taining in  what  manner  and  through  what  channels  the  specific  tyjilsoid  bacilli 
penetrate  into  the  human  body,  and  whfit  circumstances  are  then  essential  to 
their  further  development  and  to  the  display  of  their  pathogenic  pro|»ertiea. 
It  is  almost  universally  believed  that  typhoid  bat  illi,  as  a  ndc,  do  not  have 
any  permanent  existence  outside  the  human  body.  Sometimes,  under  favor- 
able conditions,  they  may  remain  alive  for  months  in  a  dry  state  (as  in  linens 
or  clothes)  as  well  as  in  moist  earth,  stagnant  water,  etc.  Often  the  conditions 
essential  to  an  ahnndnnt  development  and  tran^nisfiion  of  the  hflcilli  arise  in 
certain  places,  and  thus  make  it  possiltle  for  a  greater  or  less  nundier  of  per- 
sons to  absorb  the  pathogenic  poison,  and,  as  a  result,  to  be  attacked  by  typhoid 
fever.  In  this  way  occur  the  numerous  greater  or  smaller  epidemics  of  typhoid 
fever  in  contrast  to  the  sporadic  ca.<!cs,  which  are  likewise  posBil)le,  and  are 
not  infrequent.  If  an  epidemic  of  typhoid  apjx'ars  in  a  place  till  then  entirely 
free  from  the  di.'*ease,  we  must  always  refer  it  to  an  importation  of  the 
disease  germs,  and  seek  their  source  in  some  previous  case  of  typhoid.  In 
some  manner,  therefore,  the  typhoid  poison  must  come  from  patients  already 
infected  with  the  disease.    The  stools  of  the  typhoid  patients  are  undoubtedly 
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the  greatest  factor  in  this  connection,  but  the  urine  also  often  contains  a  great 
number  of  virulent  typhoid  bacilli.  Of  especial  importance  is  the  fact  that, 
in  a  typhoid  epidemic,  tliere  are  numerous  ambulant  individuals  who  carry 
and  discharge  typhoid  bacilli — individuals  who  do  not  seem  to  be  seriously  ill 
and  complain  of  only  indefinite  symptoms,  or  are  apparently  entirely  well. 
It  ia  obvious  that  such  "  bacillus  carriers  "  are  often  greater  factors  in  the 
spread  of  the  disease  than  the  really  sick  patients  who  are  in  bed  and  isolated. 
It  is  also  of  epidemiological  significance  that  individuals  who  have  recovered 
from  t}*phoid  fever  may  for  months  [and  even  years]  discharge  virulent  ty- 
phoid bacilli  in  their  dejecta. 

As  to  the  exact  manner  of  transmission  of  the  disease  (i.  e.,  the  way  in 
which  the  typhoid  bacillus  enters  the  body  of  a  well  person  from  the  external 
world)  there  were,  till  recently,  widely  differing  views.  There  were  chiefly 
two  contrasting  theories,  called,  respectively,  the  "  ground-soil "  and  the 
*^  drinking-water  "  ^  theories.  According  to  the  former,  which  was  maintained 
principally  by  Pettenkofer  and  his  pupils,  the  ground  soil  was  regarded  as 
the  chief  place  of  development  for  the  scliizomycetic  fungus  of  typhoid  fever. 
Tlie  poison  in  tlie  stools  must  first  be  changed  by  the  soil  before  it  becomes 
infectious.  The  "  ground  air,"  whicli  is  continually  rising,  carries  the  poison. 
The  chief  support  of  the  ground-soil  theory,  beyond  the  results  of  comparing 
the  character  of  the  soil  with  the  extent  of  the  epidemics,  consisted  in  the 
proof  which  BuliI  and  Pettenkofer  have  given  (taking  Munich  as  an  example, 
and  later  Berlin  and  other  places)  that  a  relation  exists  between  the  varia- 
tions of  the  standing  water  in  the  soil  and  the  frequency  of  typhoid  cases. 
It  appears  that,  when  the  water  stands  high  (near  the  surface),  fewer  cases 
oc-cur,  and  when  it  falls  below  the  mean  height  cases  are  more  numerous. 
Pettenkofer  explained  this  relation  by  the  fact  that  the  level  of  the  ground 
water  is  certainly  an  index  of  the  moisture  and  other  conditions  of  the  soil 
upon  which  the  development  of  the  typhoid  bacilli  depends. 

This  "  ground-soil  "  theory  is  no  longer  tenable.  The  observations  of  Pet- 
tenkofer only  indicate  that  the  upper  strata  of  the  soil  are  but  partial  factors 
in  the  spread  of  the  typhoid  bacilli.  Above  all,  it  is  higlily  improbable  that 
the  tvphoid  poison  enters  the  organism  by  inhalation.  All  experiences  show 
that  the  typhoid  bacilli  commonly  gain  entrance  by  being  swallowed;  it  is 
unquestionable  that  the  most  common  source  of  infection  is  water  used  for 
drinking  and  domestic  purposes.  This  may  become  infected  with  typhoid 
Willi  in  the  most  varied  ways.  In  numerous  typlioid  epidemics  of  recent 
years,  a  definite  relationship  between  the  spread  of  the  disease  and  the  source 
of  the  water  has  been  demonstrated.  In  addition,  the  typhoid  bacilli  have 
often  been  found  in  the  suspected  water.  The  infection  depends,  in  many 
cases,  on  well  water  that  becomes  tainted  from  near-by  privies  or  from  other 
sources.  It  may  also  come  from  running  water.  Thus,  for  example,  we  so 
strikingly  often  have  outbreaks  of  typhoidal  disease  among  the  employees  in 
the  Oder  River  service  at  Breslau.  Of  especial  importance,  however,  are  those 
epidemics  of  typhoid  which  arise  from  infected  water  flowing  through  pipe- 
mains  into  towns — the  sources  of  the  water  having  been  polluted  and  the  filtra- 

'  Compare  with  what  foUoira  the  statements  concerning  the  Ktiology  of  cholera,  in  which 
<tueue  the  same  disputed  points  were  in  the  past  considered. 


4 


ACUTE  GENERAL  INFECTIOUS  DISEASES 


tion  being  insufficient.  The  yearly  endemic  prevalence  of  typhoid  in  certain 
cities  (Iliiiiil)urg,  Munioli,  St.  Petersljurg,  etc.)  is  exphiined  by  the  condition 
of  the  water  in  the  conduits;  it  has  already  been  frequently  sliown  that  typhoid 
can  be  almost  completely  checked  by  improvement,  in  that  direction.  Not 
infrefjuently  the  trnn?niission  of  the  typhoid  l>acil]i  from  water  occurs  indi- 
rectly— as,  for  example,  by  means  of  ice,  arlilicial  mineral  waters,  wanhed 
vegetables  and  other  food  stulTs,  and,  above  all,  by  watered  milk,  which  is  an 
especially  good  culture  medium  for  typhoid  bacilli. 

Direct  contagion  of  tyjthoid  throu^'h  Uic  jiir  docB  not  exist.  Although  its 
imjmrtancc  is  not  to  be  overestimated,  there  is  u  certain  amount  of  iljin;ier 
of  transmission  of  the  rliseaR.!  from  a  ly[dioid  patient  to  his  cnviriuuneut. 
NurseH,  physicians,  and,  in  hospitals,  other  patients  in  tlie  same  wanl,  not  M 
infrci|uenlly  become  infected  by  soiliiif^  of  the  bandi*  with  stools  or  urine, 
kitciiiu  utrusils,  linens,  etc.  The  more  unfavorable  the  surroumiin^^s  (over- 
crowded ncitijhborboodji.  filth)  the  more  rcmlily  can  sucti  types  of  contact- 
infection  occur  The  isolation  of  the  typhoid  patient  it?  tlieretore  desirable 
under  any  circumstances.  Physicians  may  also  become  infected  by  post-mor- 
tem exann'nation  of  typhoid  cases. 

[It  is  not  ]trol)al)le  that  pewer  gas  in  itself  is  an  exciting"  cause  of  tj'phoid 
fever.  Especially  in  hiri;e  ettie?!  ly[)lHHd  dejections  are  constantly  findinc  tlieir 
way  into  the  sewers,  w!iicli  alTord  all  the  conditions  favorable  to  the  further 
growth  and  development  of  the  pnia,(>n.  if,  then,  the  drainage  of  any  house 
is  defective,  tlie  seeds  of  tfie  disease  can  readily  gain  access  to  tlie  interior^ 
of  the  house  and  infect  susceptible  individuals.  1 

One  of  the  most  instructive  epidemics  on  record  is  that  in  Plymouth, 
Pa.,  a  town  of  eight  thousand  inhabitants.  In  the  spring  of  1885  a  dis- 
ease, at  first  sup])Oscd  to  be  of  a  strange  character,  broke  out  in  the  place,  and, 
before  it  ceased,  alTecled  twelve  liun<lrcd  ]>crsnns»  rausirig-  one  hundred  and 
thirty  deaths.  It  was  soon  found  that  the  niahitly  was  lyphoid  fever,  which 
arose  from  one  case,  briefly  in  this  wise:  In  January,  February,  and  March 
there  was  a  case  of  typhoid  in  a  liouse  on  a  hill  sl<i[jing  toward  a  water  supply 
of  the  town.  The  <lejections  were  thrown  nut  on  the  snow,  under  which  the 
ground  was  deeply  frnzi-n.  On  March  2ot!i  a  sudden  and  ^rcat  thaw  occurred, 
the  water  did  not  sink  into  the  ground,  hut  ran  immediately  into  the  natural 
surface  channels,  and  on  April  lUth  the  epidemic  began.  There  were  reasons, 
which  it  is  not  neceesary  !iere  to  detail,  why  the  above  source  of  water  supply 
was  drawn  upon  to  an  unusual  degree  just  at  that  time,  but  it  has  been  shovvu 
that  those  who  derived  their  water  from  ntlier  soua*es  were  spared  by  tlie- 
disease.     The  original  case  came  from  Philadelphia.] 

In  almost  all  cases  the  intestine  seems  to  be  the  actual  point  of  entrance 
for  (he  (yphnid  poison  int<i  the  human  system.  This  is  shown  by  the  fact 
that  in  all  cases  which  cojiie  to  auttipsy  in  early  staires  of  the  4lisease,  the 
tyjiboid  bacilli  are  mainly  cnnline<l  to  tlte  lymphatic  tissues  of  the  intestine. 
Tfie  typhoid  poison  is  swalluwcd,  either  direiitly  with  water  or  polluted  food, 
or  after  being  in  some  other  way  introduced  into  the  mouth.  |  Uaw  oysters- 
gi'own  in  impure  waters  may  convey  the  infection. — V.)  If  uoi  destroyed 
in  the  stomach,  it  ]>asses  on  in  a  viable  state  into  the  alkaline  couteuls  of  the 
intestine,  and  here  finds  the  conditions  es-icutia!  to  its  further  di'vclojunent,  > 

penetrates  at  first  into  the  lymphatic  follicles  and  Peycr's  patches,  an4 
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ence  goes  on  into  tlie  mesenteric  glands,  the  blood  eurrcnt,  the  spleen,  and 
ther  organs. 

Ah  in  the  cflso  of  most  other  infectious  discflses,  the  oceun'enoe  of  infection 
typhoid  is  de]>endent  not  only  on  outward  conditions,  but  also  on  an  indi- 
vidual pn?dispOBition,  namely,  a  varying  individual  power  of  destroying  the 
ison  that  has  entered  the  organism  before  any  harmful  effeets  of  the  poison 
ave  resulted.     Even  in  the  worst  ty[ihoid  centers,  where  the  possibility  of 
fection  must  be  universal,  many  eseape  the  disease. 
Age  has  an  indubitable  influence  upon  the  liability  to  the  disease.    Typhoid 
ie  especially  a  disease  of  youthful,  vigorous  individuals,  of  fifteen  to  thirty 
yeMTs.     Al>ove  that  age  it  is  much  less  frec^uent,  although  oasfs  do  occur  at 
fiisty  and  even  seventy  years.     Formerly  it  was  often  said  that  young  <"hildren 
were  never  attacked;  but  this  was  because  the  disease  was  not  recognized,  for 
reality  it  is  only  children  under  one  year  old  who  seem  to  be  seldom  infected, 
t  a  later  age,  cases  are  by  no  means  rare. 
Sex  cannot  be  shown  with  ct^rtainty  to  have  an  especial  predisposing  influ- 

upon  the  frecjuency  of  typhoid  fever. 

Mental  excitement  and  gross  errors  in  diet  seem  to  predispose  to  the  disease. 

On  the  other  hand,  a  certain  immunity  has  been  alleged  to  be  given  by  many 

circumstances,  especially  pivgnancy,  the  puerperal  state,  and  other  diseases 

ready  existing  (tuljerculosis,  heart  disease).     Most  of  these  statements  are 

jowu,  liowever,  by  more  extended  experience,  to  be  very  doubtful.     It  is  cer- 

in,  however,  that  the  occurrence  of  typhoid  fever  gives  very  probable  tlmugh 

ot  absolute  immunity  against  any  later  new  attack.     This  established  fact  iif 

imunity,  not  only  for  typlioid  fever  but  iiIsk  for  sevoral  other  infectinus  i!is- 

ses,  has  till  reccully  been  cm[>iricaL     At  (he  present  time  HucIiikt,  BcJiririir. 

hrlich,  PfeilTer,  and  numerous  others  have  thrown  considerable  light  on  the 

blema  of  natural  and  artificial  immunity,  and  on  the  presence  of  specific  an- 

Wlies  in  bioml  serum  and  tissues  (antitoxins,  bacteriolysins,  agglutinins,  v\v.). 

Finally,  it  must  l>e  mentioned  that  the  necessary  conditions  for  an  ahun- 

ant  development  and  conveyance  of  the  typhoid  germs  are  bcynnd   doubt 

de[>endent  on  the  season.     According  to  statistics,  most  of  the  typlmid  i-pi- 

demics  come  in  the  months  from  August  to  Xovember,  while  generally  the 

nundtcr  of  cases  greatly  diminisiics  from  December  to  spring. 

Qeaeral  Course  of  the  Disease. — KxtcnJcil   experience  shows  that,  after 

infection  with  the  typhoid  poison  has  taken  place,  a  certain  time  must  elapse 

Wore  tlie  s^Tnptoms  of  the  disease  appear.     The  length  of  this  time,  the 

"itagp  of  incubation,''  is,  unlike  that  of  many  olhcr  infectious  diseases,  not 

Itfrfe(!tly  definite.    On  tlie  average,  it  lasts  two  to  tlirce  weeks,  sometimes  less 

'lint,  iiometimea  longer.     During  this  pcrio<l  the  patient  cither  feels  perfectly 

*tli,  or  haa  ctrrtain  slight  s^Tuptoms,  to  which  he  pays  more  or  less  attention, 

ktording  to  his  individual  susceptibility.     These  ]irodromata  consist  of  ian- 

pKT,  liiKindination  to  exertion,  anorexia,  sliglit  lieiidache,  [min  in  the  limbs, 

<^c.    Often  they  last  only  a  few  days.     Not  infretpiently  the  patients  state 

tttenrards  that  they  Jiad  felt  the  disease  coming  on  for  weeks. 

Tlic  transition  of  the  prodromata  into  the  regular  disease  takes  place 
•wirtimes  *o  gradually  that  it  is  utterly  inipo?siMe  to  take  any  one  day  as 
^  firi^t  of  the  illness,  in  order  to  reckon  from  it  its  durnliun.  It  is  usually, 
^wwRver^  the  first  Bymptonis  of  a  high  temperature,  chilliness,  feverishness, 
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ami  llie  accompanying  increase  in  general  discomfort,  wliidi  allow  one  to  fix, 
witli  at  least  some  accuracy,  the  beginning  of  the  disease.  A  decided  initial 
rigor  is  exceptional.  After  the  fever  begins,  most  pfltient--  soon  take  to  their 
bedtt,  iiUhougli  it  liappcns  often  enough  thai  thi*  sirk  feel  eitlier  unahle  or 
unwilling  to  give  up,  and  keep  on  at  work  for  days! 

There  Imve  l>een  iimnifold  attempts  to  divide  the  wliole  course  of  the 
disease  into  sefiarate  peiiiKls.  The  most  natural  division  seems  to  l>e  into 
the  three  stages  of  development,  height  or  fastigium,  and  decline  {.stadium 
incremfitii,  s.  acmcjf,  s.  di't rfmenii).  Vsually,  liowever,  pliysicians  reckon 
according  to  the  week  of  the  disease.  The  first  week  corresponds  to  the 
developnienlnl  stage,  the  second,  and  in  oil  severer  cases  the  third  as  well,  to 
the  fastigium,  the  fourth  {in  light  cases  tlie  third)  to  the  decline.  The  fol- 
lowing brief  i^urvcy  of  the  coursL-  of  the  disease  hnhls  tMily  for  the  fully  devel- 
oped cases.  It  is  to  lie  noted  that  in  individual  epidemics  there  may  be 
peculiarities  in  connection  with  the  severity  of  the  course  of  tlie  disease,  the 
devchipiiu'nt  of  certain  coniplicaliona,  relapses,  etc. 

In  the  fw^X  week,  the  initial  jHTiod,  the  general  symptoms  augment  rap- 
idly. The  jjatients  become,  in  severe  cases,  very  languid  and  feeble,  liuve 
generally  an  intense  frontal  headache,  and  complete  anorexia,  with  great 
thirst.  The  fever,  which  is  all  the  time  gradually  rising,  is  recognizable  sub- 
jectively by  allernatins?  senstitions  of  heat  and  cold,  and  objectively  by  the 
hot.  dry  skin,  the  jtarehcd  lip^.  and  the  dry  and  Loatt'd  tongue.  Tlie  sleep 
is  disturbed.  For  the  most  part  there  are  no  prominent  thoracic  symptoms, 
except  tliat  at  times  there  is  a  sense  of  oppression  in  the  chest,  or  some 
cough.  The  pulse  is  decideilly.  but  generally  not  gi-eatly,  accelerate<l,  some- 
times even  now  dicrotie.  Thivre  is  often  a  temporary  epistaxis.  The  lielly 
is  nut  much  swullen,  as  ii  ride,  and  but  little  if  at  nil  tender.  However,  the 
jMitients  sometimes  com])lain  id  abdominal  pain  as  well  as  of  Iiackache.  There 
is  generally  constijintion.  I't^ually  the  spleen,  even  at  tins  time,  exhibits  a 
swelling  that  can  l>e  ea^^Jly  demonstrated. 

(teuerally  the  fastigium  has  begun  before  the  end  of  the  first  week.  The 
severe  genenil  symptmns  persist  or  even  increase.  The  fever  ituiintains  con- 
stantly a  considerable  elevation.  The  patients  become  more  stupid.  Often 
delirium  appears,  especinlly  at  night.  In  the  lungs  there  is  developed  a  more 
or  less  intense  and  extensive  bronchitis.  The  abdnnien  lici-omes  more  swollen. 
On  the  skin  of  the  trunk  jipin-nr.  generally  at  {\\&  bcginiuMg  of  the  second 
week,  a  nundver  of  small,  ]>ale-rcd  sjwts,  roseola'.  Instead  of  constipation, 
there  is  a  nvMierate  diarrhea.  There  are  daily  about  two  to  four  soft,  thin, 
bright-yellow  dejections. 

The  third  week,  during  which  in  the  severe  cases  the  smptoms  already 
mentioned  persist,  is  the  chief  time  of  the  numerous  cuniplications  and  of 
cs[»ecial  clinical  events,  al>out  which  we  sitall  8|)eak  below  at  length.  If  the 
disease  takes  a  favorable  course,  there  comes  at  the  end  of  the  tliird  wc»i'k  a 
decline  of  tlic  fever;  and  then  the  general  symptoms  also  improve^  as  a  rule. 
The  mind  becomes  dearer,  the  jialient  sleejis  Ix'tter,  and  gains  some  appetite. 
The  pulmonary  and  digestive  symptoms  abate;  convalescence  graduaUy  begins. 

'  We  will  Ix^gin  the  presentation  of  the  chief  peculiarities  by  speaking  of 
the  course  of  tlie  fever. 
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Coone  of  the  Fever. — Obsenation  of  tlie  tempera  lure  in  typhoid  is  so 
ahsolulely  eHsentinl  for  the*  estimation  of  each  individual  case  that  no  ^ien- 
titic  physician  nu^rht  to  treat  a  caste 
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without  regular  measurement  of  the 
temperature.  The  measurements 
should  be  taken,  if  posfti!)Ie,  in  the 
rectum.  Their  freriuency  must,  of 
course,  he  modified  by  circum- 
etances,  but  it  will  probably  be  pos- 
sible to  have  throe  or  four  measure- 
ments daily.  At  night,  especially  if 
tiie  patients  are  a«tleep,  it  is  gen- 
erally not  re(]uisite  to  take  the 
temperature.  A  general  idea  i>t 
the  cmrse  of  the  fever  can  be 
gained  only  by  representing  the 
separate  meaeurements  graphically 
in  a  continuous  "temperature 
curve." 

The  t\^ical  curve  of  typhoid 
ifever  (see  Fig.  3)  falls  naturally 
into  tlirec  or  four  divifiions.  The 
first  division  is  tiie  initial  period, 
or  the  pyrogenetic  stage,  and  is  sel- 
dom observed,  since  iil  this  time  the 
patientt;  are  generally  not  yet  under 
the  doctor's  cure.  The  initial  |>e- 
ri'Ml  of  the  fever  lastfl,  as  a  rule, 
I  some  three  nr  four  days,  seldom 
longer;  and  during  tliis  time  ihe 
temperarure  rises,  generally  by 
gradtin)  8teps,  so  that  the  morning 
&s  well  as  the  evening  temperature 
is  each  day  about  2'  or  T  F.  ( l""  to 
1.5*  C.)  higher  tlian  on  the  day 
Itefore.  A  sudden  and  considerable 
ri«e  of  temperature,  such  as  occurs 
in  many  otlier  di^^ease^,  is  very 
rarely  seen  in  the  i)eginDing  of  ty- 
phoid fever. 

The  second  division  of  ihe  curve 
represents  the  siM-ailed  fat<1iguiiri, 
and  corresponds  to  the  height  of 
the  disease.  During  this  time  the 
fever  presents,  in  most  of  the  se- 
verer cases,  the  general  character 
of  '*  frbris  rontinua" — i.e.,  the 
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spontaneous   remissions   of  the   fever  seldom   exceed   2*   F.    (1*   C).     Al- 
most always  the  lower  temperatures  come  in  the  morning  hours,  and  the 
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hij^lier  in  the  evening.  In  cases  of  average  severity  tite  morning  remiaaioiia 
Iciurh  102°  to  103°  F.  (39°  to  39.5°  C),  ami  thp  i'M'nin;T  [-vacerbutiuns  1I>1' 
to  lOA"  F.  (40''  to  40.5°  C).  Temj>eraturea  which  reach  nr  exceed  10ti°  F. 
(11"  C.)  are  seen  only  in  very  severe  cases.  Conaiderable  morning  reniissiona 
arc  nhvHvs  n  favorable  ^ivioptoitu  wliile  morning  teui])€'ratures  of  101°  F- 
(  ]if  v.)  or  liigher  generally  show  the  case  to  he  severe.  The  Juration  of  the 
rHstigiuin  varies  with  the  severity  and  obstinacy  of  tl»e  case.  It  may  last  only 
n  IVw  ilays  or  one  and  a  half  to  two  weeks;  in  violent  cases  still  longer. 

In  many  casea  of  slight  or  average  severity  the  period  of  decline  follows 
dircclly  on  the  fastigiuni ;  hut  iu  laevere  eases  there  fre^juently  intervenes 
another  Btage,  wliich  Wunderliih  has  grapliically  iianied  the  **  ambiguous '* 
|»eri^Hj.  The  tem|>erature  curve  becomea  irregular  and  more  variable.  The 
morning  remissions  may  be  great,  even  reaching  the  normal,  while  the  even- 
ing tem[MTalures  are  often  still  very  high.  Tide  stage  lias  accordingly  been 
(**rTrifd  the  **  j)eriod  of  the  steep  curves."  It  may  he  said  that  in  general  the' 
longer  11  »»se  of  typhoid  lasts  the  iuore  irregular  will  he  the  course  of  the  fever. 

The  luat  stage — i.  e.,  in  cases  of  slight  or  average  severity  the  third  stage,] 
and  in  aevere  cases  commonly  t!ie  fourt!i — is  the  period  of  deferveK*ence  or 
r*»t'overy.  The  |Hx-uIiarity  of  this  pcrifnl  in  typhnid  fever  is  that  the  fall  of 
lilt*  fi'\er  is  never  by  crisi^;,  but  always  gradually,  hy  lysis,  I'mnnionly  the 
temperature  descends  by  degrees,  i-o  tliat  on  each  new  day  llic  morning  remis- 
iioiw  aa  well  as  the  evening  exacerhati<uis  arc  1"  to  2°  F.  (0.5°  to  1*  C.)  lower. 
Tlie  zigzag  form  of  curve,  in  whieli  tJiere  are,  of  course,  very  frequently 
hiighl.  irri'gtihirities,  must  be  taken  as  the  rule.  The  duration  of  the  defer- 
ve(»cenee  generally  exceeds  that  of  the  initial  period.  It  lasts  five  to  eight, 
dayN,  often  longer.  It  is  not  very  seldom  that  in  deferveKcetiee  the  morning 
reinisHiouH  become  from  the  first  very  marked,  even  reacfiiug  the  uorn»al  tem- 
|>eniiure.  while  the  evening  exacerbaliouri  lirctHiie  daily  less  and  less,  until 
they,  l(wi,  are  not  above  the  nornnil.  A  thinl  form  of  decline  is  much  less 
frecjiient.  in  which  the  morning  remissions  become  every  day  greater,  while 
the  evening  temperature  p*?rsifita  for  some  <Jays  at  about  the  same  height. 
Several  tiiiu'S  we  have  seen  the  fever  take  on  a  tiTtian  type  during  reeovery.i 

To  thiH  outline  nnist  be  added  a  number  of  observations  of  practical 
iirtportnnce. 

The  initial  period  iloes  not  exhibit  es|iecial  variations  from  the  course 
we  have  stated.  Its  entire  duration  is  hounded  by  certain  relatively  narrow 
limitK. 

The  fastigium  presents,  as  already  ntentioned,  the  greatest  varieties  in  ita 
duratittn.     In  light  cases  ii  is  wholly  wanting,  so  that  these  consist  only  of  a 
period  of  gradually  rising  fever,  and  of  a  gradual  defervescence  almost  imme- 
diately consecutive  to  the  rise.    Tiie  entire  duration  of  such  light  cases  ia 
only  one  and  a  half  to  two  weeks.     Tn  other  and   tolerably  frequent  caseSy,! 
which  arc  oltm  tedious,  but  FliU  for  the  most  part  are  light,  the  fever  is  notj 
continuous,  but  remittent.     The  dilTerenee  between  tiie  morning  and  eveningj 
temperatures  amounts  to  3*  or  4**  F.  (1.5**  to  2°  C),  but  the  al)solute  height  otj 
the  tetriperature  is  often  not  very  considerable,  so  that  the  temperature  curvft 
at  lirst  leads  to  error  ami  excites  suspicion,  for  exiimple,  of  tuhenulosis.    W< 
have  seen  in  Leipsie  a  number  of  cases  in  which  the  fever  was  perfectly  inter- 
mittent during  almost  the  entire  illness,  and  for  two  to  three  weeks  aft< 
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noon  elevations  reaching  104°  F.  (40°  C.)  or  more  daily  succeeded  normal 
morning  temperatures.  These  cases  had  the  general  course  of  light  attacks. 
Various  influences,  not  to  speak  of  therapeutic  interference,  may  produce 
a  considerable  temporary  remission  of  temperature  in  the  course  of  the  fas- 
tigiuni.  Such  a  remission  sometimes  occurs  spontaneously  from  the  seventh 
to  the  tenth  day  of  the  disease.  If  a  marked  intestinal  hemorrhage  happens 
(vide  infra),  the  temperature  generally  falls  several  degrees  centigrade,  and 
the  less  frequent  instances  of  severe  epistaxis  have  the  same  effect.  If,  in  female 
patients,  abortion  or  premature  delivery  occurs,  we  often  observe  a  similar 
considerable  fall  of  temperature,  even  without  severe  attendant  hemorrhage. 
Perforation  of  the  intestine  often  causes  the  temperature  to  fall  rapidly.  At 
times  the  occurrence  of  mental  disturbances  effects  a  moderate  though  notice- 
able lowering  of  temperature.  Those  great  and  sudden  depressions  of  tem- 
perature remain  to  be  mentioned  which  are  accompanied  by  a  very  small  but 
exceedingly  rapid  pulse  and  general  prostration.  Every  such  collapse,  if 
pevere,  is  a  most  dangerous  event,  and  demands  prompt  and  energetic  medical 
treatment  (vide  infra). 

The  development  of  local  complications,  such  as  pneumonia,  inflamma- 
tion of  the  parotid  gland  or  of  the  middle  ear,  etc.,  is  generally  accompanied 
by  a  considerable  rise  of  temperature.  The  fever  in  such  cases  often  becomes 
more  irregular.  This  indicates  the  great  practical  value  of  thermometry. 
Almost  every  new  rise  of  temperature  or  any  considerable  change  in  the  ordi- 
nary course  of  the  temperature  has  its  special  cause,  and  is,  therefore,  a  warn- 
ing to  the  attending  physician  to  be  vigilant.  The  cause  of  the  change  in 
the  temj^rature  is  often  not  apparent  until  two  or  three  days  later. 

Tlie   period  of  defervescence  departs  most  frequently  from   its  typical 
behavior  by  being  lengthened  out  into  a  "  stage  of  retardation."    The  morn- 
ing temperature  is  then  generally  normal,  while  in  the  evening  slight  or 
moderate  elevations  continue.     The  reason  for  this  long  continuance  of  the 
fever  may  frequently  be  found  in  some  not  yet  completely  healed  local  com- 
plication, but  often  no  such  lesion  can  be  demonstrated.    Then  we  are  com- 
monly inclined  to  surmise  sluggish  intestinal  ulcers  which  will  not  heal,  or 
trouble  in  the  mesenteric  glands,  etc.     This  slow  fever  may  continue  for 
weeks.     It  is  prone  to  follow  severe  cases,  but  lighter  attacks,  especially  in 
elderly  or  feeble  patients,  may  also  take  on  this  sluggish  character  at  a  rela- 
tively early  period.     To  these  last-mentioned  cases  must  finally  be  added  a 
few  others  in  which,  during  the  whole  course  of  typhoid  fever,  no.  febrile  tem- 
[»erature  at  all,  or  only  a  very  slight  rise,  can  be  detected. 

Entrance  into  complete  convalescence  is  shown  with  far  greater  certainty 
by  the  absence  of  elevations  of  temperature  than  by  any  other  single  symp- 
tom. There  sometimes  come,  however,  temporary  elevations  of  temperature 
during  convalescence,  following  some  error  in  diet,  long-continued  constipa- 
tion, or  mental  excitement.  In  other  cases  the  new  fever  depends  on  some 
local  sequelae,  e.  g.,  a  boil  or  a  glandular  abscess.  Often,  however,  the  most 
act-urate  investigation  fails  to  demonstrate  a  cause.  Especially  in  the  begin- 
ning of  convalescence  there  sometimes  comes  a  high  fever,  or  even  a  rigor, 
Thich  may  recur  several  times,  but  which  soon  gives  place  to  a  normal  tem- 
perature. Generally  no  definite  cause  for  these  brief  but  decided  elevations 
of  temperature  can  be  pointed  out.     Perhaps  we  might  consider  the  possi- 
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bility  of  some  affwtion  of  the  mesenteric  lymph-glandti.  These  suililcn  and 
great  elevations  Imve  seldom  any  ^rave  siVnificani-c. 

This  new  fevpy  whi<'h  wi-  have  just  Hnwrihrd  is  best  termer!  fehrilo  recni- 
de?(*eiKe,  or  fehrile  s<*<)\iehi,  in  etmlnisf  with  tlie  jiroywr  typhoid  rela|>se. 
Tiiat  is,  after  typhoid  fever  has  ended,  the  whole  pnx'et^s  may  be  rejM»ated; 
and  this  occurrence  iH  called  a  relapse.  Particulars  as  to  the  liehavior  of  the 
fever  in  such  cases  will  he  i-nnsidered  hclow,  in  connection  with  all  the  other 
peculiarities  of  typhoid  n-lnpses. 

Phenomena  and  Complications  Relating  to  the  Separate  Organs,^ — IV-fore 
wc  undertake  a  detailed  distussiou  uf  the  individual  syinptoius  of  typlioid 
fever,  we  must  first  make  a  brief  general  statement  which  is  of  ver}'  great 
si^'uificance  for  the  correct  undfrjitanding  of  almost  every  infectious  di&case. 
\\V  jnthiilc  atoonjLj  tlic  dirert  typhnidal  syrnploms  all  tho^e  morhid  jdienomena 
which  are  proiluced  immediately  hy  the  tyjjhoid  bacillus  itself  or  by  its  toxic 
chemical  action;  hut,  on  the  other  hand,  every  patient  sick  with  t>'phoit1 
fever  is  exposed  to  many  secondary  infections  (so-called  mixed  infectious) 
from  tfie  intestinal  ulcers,  from  tfie  mouth,  in  the  lungs,  etc,  whose  invasion 
is  rendered  |K>ssihle,  or  at  leiist  rt*ndered  easier,  fjy  the  j>reexistin^  typhoid 
infection.  AH  the  morhid  symptoms  arising  in  tins  way,  whidi  unite  with 
the  pure  tyjjhoidal  symptoms  in  making  up  the  whole  ])ieturc  of  the  disease, 
must,  strictly  speaking,  Ik-  termed  complii-ations  of  typhoid.  Tn  the  indi- 
vidual t;ase  it  is  often  hanl  to  decide  wbL'thiT  a  partieuhir  symptom  is  of  a 
typhoidal  nattire  or  a  complication.  ^Ve  must,  howuver,  hold  fast  to  the 
essential  ditference  between  tliese  two  kinds  of  morbid  phenomena,  if  we 
would  obtain  a  deep  insight  into  the  nature  and  origin  of  the  whole  course 
of  the  disease. 

1.  IlKitrsTivi;  OtuJAXs,  AlofTit,  Eaks»  Pakotid. — We  think  it  best  to  begin 
our  consideration  of  the  more  sjx-»cial  symptoms  with  tlie  phenomena  refer- 
able to  the  intestinal  caual>  for  the  reason  that  tlie  anatomical  changes  in 
tiie  intfsline  are  pathognomonic.  Iinleed,  thene  alterations  may  sometimes 
become  of  ^urpassing  im[*ort  iu  a  t'liniial  point  of  view*  although  in  the 
majority  of  cases  the  intestinal  symi»toins  are  clinirally  not  nearly  so  promi- 
nent as  tiie  general  symptomtj  that  result  from  tlie  iufectiou  uf  the  sysleiu 
as  a  whole. 

The  characteristic  typhoid  k'sion  of  the  iutcj^tine  consists  of  an  affection 
of  Peyer's  jiatrhes,  most  mark»'d  iu  the  lower  paii  of  the  ileutiu  In  the  first 
week  the  patches  swell  gradually  (stage  of  medullary  infiltration).  The  rest 
of  tlie  mucous  membrane  exhihits  at  the  saiue  time  more  or  less  marked 
B)*mptoms  of  simple  catarrhal  inflammation.  In  the  second  week,  necrotic 
crusts  form  on  the  surface  of  the  patches,  which  are  cast  olf  in  the  third 
week,  leaving  behind  the  typhoid  ulcers.  Toward  the  end  of  the  third  week 
the  ulcers  clean  up,  and  then  in  the  fourth  week,  if  the  ease  takes  a  favor- 
able course,  the  ulcers  heal.  >Smooth  wars  are  formed,  often  dilTusely  pig- 
mented. Exjterieuee  shows  that  thi'se  scarcely  ever  lead  to  stricture  of  the 
intestine.  The  same  process  also  goes  tm  in  a  greater  or  less  number  of  the 
solitary  follicles  as  well  aa  in  the  Veyer's  patdies  themselves.     We  nuiy  add 


*  To  avoid  nj-pctjtion.  w«  have  in  wbttl  fdllows  united  u  dtiscxiption  of  the  anatomical  changoft 
with  the  presvutatiou  of  tho  cUzucal  »yiuptuuia. 
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that  proljably  in  lighter  cascB  of  typhoid  {vide  infra)  tliere  is  often  no  actual 
ulceration.  The  swelling  of  the  lymphatic  tissue  subsides  in  this  case  before 
flouphing'  (K'curs,  AVe  have  alrendy  iiK-ntiDiied  the  occurrence  of  tj'phoid 
liacilli  in   IVyer'e  ^mtehcs  and  thu  intestinni  fdllitles. 

The  number  and  size  of  the  ukors  forinetl  have  no  direct  relation  what- 
ever to  ihc  severity  of  the  case.  Althuugh  very  extensive  lesions  in  the  intes- 
tine are  often  found,  in  cases  that  end  fatally,  yet,  on  the  other  hand,  we 
observe  fatal  case?  in  which  only  a  few  ulcei's  are  found  in  the  intestine.  In 
cases  with  extensive  intestinal  lesions  we  dften  see  f^fllieular  ulcers  in  the 
colon  as  well  as  in  the  small  intestine   (eolo-lyjihoid). 

The  clinical  symptoms  referable  to  the  intustinal  earial  are,  as  we  liuve 
said,  prominent  only  in  exceptional  cases.  In  the  beginning  of  typhoid  fever 
there  is  usually  constipation.  This  may  last  thrnu;riioiit  (he  illness,  so  that 
the  patients  have  but  one  dejection  in  every  \\\o  or  thnv  days,  or  often  none 
at  all  unless  an  enema  be  given.  As  a  ruk',  a  moderate  diarrhea  begins 
tiuring  the  second  week.  There  are  two  to  four  stouls,  or  sometimes  niore^ 
€*eh  day.  These  usually  have  a  cliaracteristic  briglil-yeUow  color.  On  stand- 
ing, they  divide  into  an  upper,  cloudy,  «nd  tpiite  liiiuiil  layer,  and  a  lower 
^'er  composed  of  yellow,  eriittihly  masses.  They  have  ;^'i'n(M'aIly  an  alkaline 
ion,  and  upon  microscopic  examination  thuy  are  found  to  cimtain,  besides 
inants  of  the  ingesta  and  grniiulnr  detritus,  a  few  epithelial  cells,  round 
many  crystals  uf  triph'  plMis]tlinte,  and  nuiuberless  bacteria.  I'feilTer 
Jind  other  investigators  have  Ikm-h  able  freiiiUMifly,  Jiltluni^li  not  invariably, 
to  demon.«trate  the  true  typhoid  baiilli  in  the  ilcjectu  by  means  of  special 
method?  of  cultivation. 

Severe  diarrhea  (ten  or  more  stools  daily)  is  relatively  infrequent.  In 
bail  eases  wo  have  seen  the  stools  takt*  rm  a  dysenteric  ebaraetrT.  The 
autophV  showed  in  these  cases  unusually  severe  lesions  of  the  lobm  and  a 
diphtheritic  inflanmiation  of  its  mucous  membrane.  They  were  probably  sec- 
ondary complications. 

Gaseous  distention  affecting  the  intestine,  and  especially  tlie  colon,  is  very 
[frequent:  a  slight  but  evident  gaseous  distention,  with  a  tluetuating,  "air- 
lion  *'  feeling,  is  a  very  valuable  symptom  in  thr  ilii!i,Niosis  of  typhoid 
\Ty  hut,  as  a  rule,  the  meteorisni  is  moderate.  Indeed,  severe  cases  of 
typhoid  are  observed  in  which  the  abdomen  always  remains  concave.  Marked 
'les  ia  always  an  unpleasant  tompliintion.  We  saw  one  case,  which 
iilally,  with  very  great  tympanites,  in  which  the  lesions  were  almost 
exclusively  in  the  colon,  and  it  was  the  enormous  distention  of  i»s  entire 
Jrogth  which  had  so  swollen  the  abdomen.  The  gurgling  noise  tlmt  can  often 
lie  producetl  by  pressure  in  the  ileocax'al  regi^JU,  even  at  the  l)eginning 
of  ll»e  disease,  dej^ends  on  the  localized  distention  of  the  bowel  in  that  region. 
Jc  i«  to  a  certain  degree  characteristic,  althongii,  <d  course,  of  nu  great  diag- 
[tmetic  importance.  Abdominal  pain  is  often  entirely  absent.  Some  patients, 
rever,  complain  of  aMominal  pain  during  almost  the  entire  illness.  On 
jure,  the  belly  is  generally  somewhat  sensitive,  but  the  tendemess  is 
Peldora  extreme.  It  is  more  apt  to  be  niarked  when  there  is  lOTistipation. 
DXteu  t?uch  tenderness  is  due  tn  a  participation  of  the  peritoneum  in  the  dis- 
»,  vwn  when  there  is  no  perforation  (vide  infra). 
There  still  remain  two  symptcjjiis  of  the  greatest  ]»ractical  importance, 
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Ijoth  of  whk-h  Iiave  n  direi-t  I'tninwtion  with  the  intestinal  lesioim:  they  are 
intestinal   hemorrhage  and  perforation. 

Intestinii]  hi^iuorrlia^es  in  the  course  of  typhoid  are  almost  always  due  to 
the  erosion  of  the  walls  of  hlood  vessel  in  conneetion  with  the  fonnation 
and  (hrowin^  off  of  tlie  cnijiti*  of  tliu  ukers.  The  lioionrrlmfres  oeiur,  there- 
fore, must  frequently  toward  the  end  of  the  second  and  duriiig  the  third  week. 
The  blood  pours  out  into  the  intestine,  and  is  passed  with  the  stools.  Its 
nmouTit  may  be  small,  or  it  may  rearh  to  one  or  two  pints,  or  even  more. 
It.*i  color  is  generally  rathur  dark.  The  later  discharges  arc  generally  tarry, 
Lii'hermeister  states  that  lie  Itas  observed  intestinal  hemorrhages  in  7.3  per 
eent  of  typhoid  putienti?,  ami  CJriesinger  in  5.3  per  cent.  We  have  ourselves 
found,  in  earlier  statistics  from  the  medical  wards  in  Jjcipsic,  45  intestinal 
heTtiorrhages  in  -17?  cases,  i.  e.,  in  S*,5  per  cent.  In  individual  epidemics  the 
frei|uenry  varies  ^eatly.    It  rose  in  one  year,  for  example,  to  eighteen  per  cent. 

Intestinal  hemorrhage  is  always  a  grave  symptom.  Even  slight  hemor- 
rhages <leserve  consideration,  for  tlicy  may  be  the  precursors  of  severer  ones. 
Yet  intestinal  hemorrhage,  even  if  profuse,  is  not  necessarily  fatal.  Of  the 
above  forty-five  eases  of  ly]>li()iil  with  hemorrhuge,  twenty-six  endetl  in  com- 
plete recovery.  In  eight  castas,  death  ix'eurred  as  the  immediate  result  of 
the  loss  of  biood.     Eleven  ended  fatally  after  a  time. 

After  every  cousiderahle  intestinal  hemorrhage,  the  symptoms  of  general 
ana'mia.  often  e\en  of  cotlnpse,  ajipear.  The  fall  of  the  bodily  temperature 
has  been  already  mcntinnctl.  The  heniorrltage  has  sometimes  a  favorable  influ- 
ence on  severe  cerebral  syniptorns,  for  eonseiniisness  succeeds  to  the  previous 
stupor  or  delirium.  Often  the  hemorrhage  is  directly  followed  by  recovery 
frem  the  disease. 

Miirh  more  ominous  than  the  intestinal  hemorrhage  is  the  occurrence  of 
perforation,  as  a  result  of  the  breaking  throtigb  of  a  typhoid  ulcer  into  the 
abdominal  cavity,  Ix'cause,  almost  without  exception,  this  is  followed  by  a 
purulent  or  even  ichorous  jieritonitis.  Peritonitis  is  never  caused  by  the 
typlinid  bacillus  itwdf,  but  by  pyogenic  organisms  (cocci,  perhaps  bacteriuui 
coli?)  wbith  enter  the  abd(nuinal  envity  witfi  the  contents  of  the  intestine. 
The  amount  of  fluid  )>eritonitic  exudation  is,  as  a  rule,  not  very  great.  The 
serous  membrane  is  often  found  covered  merely  with  a  (ibnno-purulent  or 
purulent-bemorrliagic  deposit.  The  occurrence  of  perforation  is  sometimes 
niarkcfl  by  a  violent  pain  suddenly  felt  by  the  }»atient;  but  it  may  also,  in 
severe  cases  associated  with  profound  prostration,  take  place  insidiously.  The 
abdomen  is  generally  (not  always)  greatly  distended  and  very  tender  on 
pressure,  so  that,  even  in  stupor,  patients  groan  while  being  examined.  If  gas 
has  entered  through  the  opening  into  the  peritoneal  cavity,  we  often  observe 
absence  of  the  firdimiry  dnllru-t^s  over  the  liver;  but  this  symptom  is  to  be 
employed  cautiously  as  a  factor  in  diagnosis,  for  al)sence  of  hepatic  dullness 
may  also  result  from  distendt»d  intestines  lying  in  front  of  the  liver.  "When 
perforation  has  occurred,  the  patient  soon  looks  collapsetl,  with  cheeks  fallen 
in  and  sharp,  cool  nose.  Frequent  eructations  and  vouiiting  often  follow-. 
The  pulse  becomes  siiudl  and  very  frequent.  The  tcinperaiure  gcui'rally  falls 
as  the  peritonitis  begins,  and  later  it  usually  undergoes  great  variations. 

Perforation  of  the  intestine  occurs  most  frequently  in  the  third  or  fourth 
week  of  the  disease,  and  much  oftener  in  men  than  in  women.     In  sluggish 
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cases,  however,  we  cannot  be  without  apprehensions  of  it  till  a  late  period. 
The  perforation  generally  takes  place  in  a  coil  of  the  lower  part  of  the  small 
intestine,  in  the  right  side  of  the  pelvis,  seldom  in  the  vermiform  appendix 
or  in  the  colon.  With  few  exceptions,  death  comes  quickly,  after  a  few  days 
at  latest.  Only  when  the  perforation  is  small  and  the  intestines  have  become 
agglutinated  at  t!ie  onset  is  the  course  of  the  peritonitis  slower,  so  that  the 
symptoms  are  less  violent  and  cause  death  in  a  week  or  ten  days.  Out  of 
fifty-six  fatal  typhoid  cases  in  the  Leipsic  medical  clinic  we  lost  five,  or  nine 
per  cent,  from  peritonitis  following  perforation.  Here  and  there  a  case  of 
recovery-  has  been  reported,  probably  resulting  from  a  limitation  of  the  peri- 
tonitis through  speedy  adliesion  of  the  intestines.  Regarding  the  possibility 
of  operative  cure,  vide  infra. 

It  should  be  mentioned  here  that  sometimes  in  typhoid  fever  a  local  or 
general  peritonitis  may  occur  througii  direct  extension  of  the  process  to  the 
serous  membrane  without  actual  perforation.  We  have  seen  in  one  case,  as 
the  result  of  the  peritonitic  bands  and  false  membranes,  complete  occlusion 
of  the  intestine  (ileus),  and  death. 

Swelling  of  the  mesenteric  lymph-glands  (less  often  of  the  retro-perito- 
neal glands  as  well)  is  found  in  typhoid  almost  as  constantly  as  the  anatom- 
ical elianges  in  the  intestine.  Sometimes  they  break  down,  i.  e.,  suppurate. 
In  cases  that  have  passed  tlirough  the  disease  we  often  find  considerable 
deposits  of  lime  in  the  glands.  These  changes  have  a  certain  clinical  impor- 
tance; for,  as  already  mentioned,  we  may  often  venture  to  refer  a  more  or 
less  tedious  recurrent  febrile  state  which  has  no  other  demonstrable  cause  to 
this  lesion  of  the  mesenteric  glands.  In  some  rare  cases  a  general  peritonitis 
has  been  observed  as  a  result  of  the  bursting  of  a  suppurating  gland. 

Tlie  swelling  of  the  spleen  (acute  splenic  tumor)   is,  in  typhoid  fever  as 
well  as  in  many  other  acute  infectious  diseases,  one  of  the  most  constant 
symptoms.    The  enlargement  of  the  spleen  can  often  be  demonstrated  as  early 
as  the  end  of  the  first  week,  and  is,  therefore,  of  considerable  diagnostic  im- 
portance; but  percussion  of  the  spleen  is  sometimes  decidedly  difficult  and 
deceptive  in  this  disease  because  of  the  existence  of  tympanites.     The  surest 
demonstration  of  splenic  enlargement  is,  therefore,  always  by  means  of  palpa- 
tion, which,  after  a  little  practice,  gives  a  positive  result  in  the  majority  of 
(■ases.     Absence  of  splenic  tumor  in  typhoid  is  most  frequently  observed  in 
elderly  patients.     Tlie  spleen  may  diminish  considerably  in  size  after  severe 
intestinal  hemorrhage.    Pain  in  the  splenic  region,  resulting  from  tearing  of 
tlie  dif?tended  capsule,  is  comparatively  rare.    The  splenic  infarctions  which 
sometimes  occur  may,  in  exceptional  cases,  prove  the  etarting  point  of  a 
peritonitis. 

Hepatic  symptoms  are  seldom  seen  in  typhoid  fever,  except  that  there  may 
l*  a  moderate  swelling  of  the  liver.  The  anatomical  changes  of  "  parenchym- 
atous degeneration,"  and  the  frequent  formation  in  the  liver  of  the  small 
lymphomata  which  Wagner  discovered,  have  no  clinical  significance.  The 
bile  Mcreted  is  generally  pale  and  scanty.  This  is  a  partial  explanation  of 
tlie  light  color  of  the  stools.  The  frequent  presence  of  typhoid  bacilli  in  the 
bile  has  been  noted  above.  A  very  rare  complication,  which  we  ourselves 
observed  in  one  case,  is  acute  yellow  atrophy  of  the  liver. 

The  stomach  presents  no  especial  anatomical  changes  in  typhoid.     Ano- 
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rexia  is  an  almost  invariable  symptom  in  the  beginning  and  during  the  course 
of  all  severer  cat^es.  There  is  seldom  any  desire  for  food  till  recovory  be^ns; 
but  then,  if  convalescrncu  is  undisturbed,  tlie  ap|wtite  i^oon  attains  an  enviable 
keenness.  Vomiting  in  the  beginning  or  course  of  the  disease  is  an  e3:cei>- 
tiou,  imless  after  some  error  in  diet.  We  have  already  mentioned  it  as  a 
symptoni  of  peritonitis.  Persi8tent  piogultus  is  a  truly  tormenting  symptom 
that  has  been   rt^pcatodly  observed  by  ua. 

The  changes  in  Uie  ji»outh  and  throat  of  typiiuid  patients  deserve  the  careful 
attention  of  the  physician.  The  lips  and  tongue  are  in  severe  cases  dry  and  fis- 
sured. The  lips  arc  uften  covered  with  dry,  black  crusts,  sometimes  described 
as  a  "  fuligiiums  coating'/'  The  tongue  is  ajjt  to  l»e  thickly  coated,  at  lirst,  but 
later  cleans  otf  from  llic  edges  and  tip.  In  severe  caises,  esi>ecially  if  the  mouth 
is  not  properly  cleansed,  a  rather  severe  stonialitis  may  occur  and  produce 
supertieial  ulceratian  of  the  buccal  mucous  membrane  and  of  the  edges  of  the 
tongue.  The  gums  sometimes  become  spongy,  and  are  apt  to  bleed,  as  if 
scorbutic. 

Actual  sore  throat  is  in  general  rare.  The  difficulty  in  swallowing,  often 
complained  of  by  patients,  is  generally  due  to  dryness  of  the  pharynx.  In 
certain  epidemics,  however,  the  occurrence  of  sore  tlirnat  at  tiie  beginning  of 
the  illness  has  been  fre<|Uontly  observed.  It  may  even  happen  that  this  early 
sore  throat  is  accompanied  by  an  erythenm  ditfuned  over  the  body,  so  that  at 
first  suspicions  of  sc-arlet  fever  arise.  The  cases  are  very  interesting  and  quite 
rare  (although  we  have  repeatedly  seen  them)  in  which  disturbance3  of  swal- 
lowing exist  with  the  general  typhoid  symptoms  from  the  beginning.  On  ex- 
amining the  fauces  we  see  on  the  tonsils  peculiar  white,  slightly  elevated  S[>ots, 
which  later  form  superficial  ulcers.  After  a  time  these  places  lieal,  and  in 
other  respects  the  disease  pursues  a  normal  course.  Tlie  suspicion  is  ju»tifie<i 
that  in  these  cases  there  is  a  spetilic  typhoidal  disease  of  the  tonsils  (due 
to  the  typhoid  bacillus  itself),  and  such  cases  are  called  tonsillar  or  pharyn- 
geal typhoid  (analogous  to  the  laryngeal  lyphoiil.  pneunio-ty])lioid,  and  nephro- 
typlioid,  to  be  n:entioued  later).  lu  such  cases  the  typhoid  bacilli  have  prolj- 
ably  ultacked  the  tonsils  at  their  first  invasion.  It  should  also  1h?  mentioned 
that  in  severe  eases  there  is  often  on  extensive  growth  of  thrusli  in  the  mouth 
and  throat,  and  this  may  mjutjuI  (piite  a  ilisiance  down  the  icsoplmgus. 

The  changes  in  the  numtb  and  tliroat  are  of  esiwcial  intei'cst,  for  the  reason 
that  they  nuiy  he  directly  prnpagateil  to  important  neighboring  organs.  Start- 
ing from  the  pharyngeal  cavity,  the  pathogenic  agent,  probably  in  most  cases 
the  stai>hylococcus,  may  penetrate  thmugh  the  Eustachian  tube  into  the  middle 
ear.  Thus  arise  those  indammations  of  the  middle  ♦.•ar  which  are  nat  very  rare 
in  severe  cases  of  typhoid,  and  which  lead  to  perforation  of  the  membrana 
tympani  and  to  purulent  discharges  frorn  the  ear.  The  not  infrequent  intlam- 
matifm  of  the  parotid  gland  is  also,  as  we  believe,  occasioned  in  a  similar  way,, 
the  inflammatoiy  agent  (sometimes  tlie  typhoi*!  bacilli  them^eIves)  reaching 
the  parotid  gland  from  the  mouth  by  way  of  Steno's  duct.  \Vc  do  not  regard 
the  otitis  and  parotitis  as  especial  localizations  of  the  typhoid  poison,  but 
as  secondary  diseases  for  the  occurrence  (tf  which  typhoid  fever  merely  fur- 
nishes the  occasion,  as  when  the  niuulli  is  iriipirfectly  rlcansed, 

Purulent  otitis  in  typhoid  fever  can  easily  he  overlooked  at  firnt,  since 
stuporous  patients  only  rarely  c<miplain  of  pain  in   the  ear  or  of  deafness. 
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In  addition,  it  is  to  be  l»erp  ohscrved  tlmt  tlie  difficulty  in  lioaring  does  not 
always  depend  on  middle-ear  disease.  We  have  seen  several  eases  of  ahnost 
cmiplete  (transient)  deafness,  rnmhincd  witli  inarke<l  tinnitus,  for  which 
al»soIutely  no  cause  could  be  fmnul  on  examinalion  with  an  ear  specuhim; 
in  all  probability  there  was  some  disease  of  the  inner  ear  or  of  the  auditory 
nen'e.  The  parotitis  appears  most  frequently  in  the  third  week,  and  generally 
on  one  side,  though  sometimes  on  both.  It  almost  always  becomes  punilent, 
and  discliarfj'es  either  externally  or  into  the  external  auditory  mealuSj  unless 
there  is  a  timely  incision. 

2.  Organs  of  REtsriRAXiov. — Affections  of  the  lungs  are  among  the  most 
fref|uent  and  important  eoniplicalions  of  typhoid  fever,  but  are  for  the  most 
part  not  a  direct  result  of  tlie  typhoid  infection,  bi3t  ]Kire  n)[rq)ticatioiis.  The 
bronchitis  very  often  found  in  severe  cases,  and  esptjciully  in  patienlc?  who  do 
»t  come  till  late  under  proper  care,  c<rrtainly  is  de]>endent  ou  the  ini])erfeL't 
xpectoration  of  the  bronchial  secretions  and  on  the  inhalation  of  inflamuia- 
ton"  agents  coming  from  the  mouth  and  throat. 

Xumerous  cases  of  typhoid  of  slight   or  average  severity,  under  proper 

are,  run  their  course  without  any  consideruhlc  broncliitis.     In  many  other 

:^  and  even  severe  ones,  the  bronchitis  reniuins  within  moderate  Ijounds, 

ially  if  the  patient  is  brought  pronijjtly  uinler  prf*i>cr  care  and  treatment; 

in  severe  cases,  when  tmirked  disturbances  of  the  nervous  system  arise, 

lid  the  patient  in  his  stupor  expectorates  little,  swallows  things  the  wrong 

ny,  and  lies  all  the  time  on  his  back,  passive  and  collapsed,  tfie  occurrence 

f  a  severe,  diffuse  bronchitis,  ei?}>ecially  in  the  lower  loUeg  of  the  lungs,  can 

liardly  l»e  avoided.    Xor  in  such  cases  in  there  j^eucrally  a  mere  broneliitis,  but 

II  more  f)r  less  extensive  eatarrlial,  lobuhir  pncurimnirt,  to  be  classeil  tlieref<^*re 

under  the  so-called  inhalation  pneumonias  (r/.  chapter  on  lobular  pneumonia). 

VViiat  was  formerh*  termed  '*  hypostatic  pneumonia''  is  also  almost  invariably 

to  be  put  in  this  group. 

From  the  way  in  which  these  pulmonary  disorders  arise,  we  can  understand 

irhy  the  bronchitis  sometimes  takes  on  a  jiutrid  character,  and  why  tlie  lobular 

infiltrations  are,  in  severe  cases,  transformed  into  genuine  gangrene.    If  sucli 

«p*ita  touch  the  pleura,  they  (xx^asion  the  development  of  a  pleurisy  which  is 

-almost  always  purulent.    In  rare  cases,  ]>n(niinot!iorav  iiiay  arise  as  a  sequel  to 

be  perforation  of  a  gangrenous  inhltration  into  the  ]>leural  cavity.     Various 

ircamstances  promote  the  occurrence  of  pulmonary  symptoms.    Thus  we  find 

it  especially  easy  for  a  severe  bronchitis  and  its  sc(|uc[a*  to  l>e  developed,  in  the 

ase  of  elderly  persons,  or  the  kyphoskoliotic,  or  the  corpulent,  or  patients  who 

[liave  previously  suffered  from  emphysema  ur  eiuiliac  disease. 

The  subjective  thoracic  symptoms,  in  typhoid  patients  who  have  pulmonary 

mplictttious,  are  generally  not  very  prominent.     IL  is  only  occasionally  tlmt 

;tienta  complain  in  the  early  stages  of  typhoid  fever  of  pain,  and  of  a  m-nse  of 

jpression  in  the  chest,  or  of  con;ih,  or  of  a  stitch  in  the  side:  and  even  when 

uch  symptoms  exist,  the  physieal  examination  may  give  comparatively  insig- 

ilcant  results.     The  severer  pulmonary  complications  are  seen  mainly  in 

tho^  whose  intelligence  is  more  or  less  blunted,  and  w*ho,  therefore,  make  little 

complaint,  are  not  much  disturbed  by  the  dyppncoa,  and  cough  and  expectorate 

ittle.    A  careful  pliysical  e.xaminatit^u  alone  can  enlighten  us  as  to  their  con- 

ition.     On  auscultation,  sibilant  rhonchi  are  the  chief  signs  observed  in  the 
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rexia  is  an  almost  invariable  symptom  in  the  beginning  and  during  Uie  course 
of  all  severer  cases.  There  is  seldom  any  desire  for  food  till  reeoverv  begins; 
hut  then,  if  eonvalescenee  is  nndisturhed,  the  apf>etite  «>on  allains  an  enviable 
keenness.  Vomiting  in  the  beginning  or  course  of  the  disease  is  an  excep- 
tion, unless  after  some  error  in  dii't.  We  have  already  mentioned  it  a*  a 
symptom  of  peritonitis.  Persistent  singultus  is  a  truly  tormenting  symptom 
that  has  ht-un  repeatedly  ob.^erved  by  us. 

The  cimnges  in  tlie  uKUith  and  thnmt  of  typhoid  patients  deserve  the  careful 
attention  of  the  physician.  The  lips  and  tongue  are  in  severe  cases  dry  and  fis- 
sured. The  lips  are  often  eovere<l  with  dry,  black  crusts,  sometimes  described 
as  a  "  fuliginous  coating."  The  tongue  is  apt  to  be  thickly  coated  at  first,  but 
later  cleans  off  from  the  edges  and  tip.  In  severe  cases,  es]K?cially  if  tlie  mouth 
is  not  properly  cleansed,  a  rather  severe  st^jniatitis  may  occur  and  protluce 
eup^rJiciai  ulceration  of  the  buccal  mucous  membrane  and  of  the  edges  of  the 
tongue.  The  guma  sometiraea  l>ecorae  spongy,  ami  are  apt  to  bleed,  as  if 
scorbutic. 

Actual  Hore  tliroat  is  in  general  rare.  The  dilliculty  in  swallowing,  often 
comptaiued  of  by  patients,  is  guiierally  due  to  dryness  of  the  pharynx.  In 
certain  epidemics,  however,  tlie  tjccurrenec  of  sore  throat  at  the  l>eginning  of 
the  illness  has  been  frciiucntly  ohserved.  It  may  even  happen  tliat  tliis  early 
sore  throat  is  ac'cotnjjaniL'il  by  an  erythema  dilTused  over  the  body,  so  llmt  at 
first  suspicions  of  scarlet  fever  arise.  The  eases  are  very  interesting  and  quite 
rare  (although  we  have  re|H'atedly  seen  them)  in  which  disturbances  of  swal- 
lowing exist  with  the  general  typhoid  symptoms  from  the  beginning.  On  ex- 
amining tlic  fauces  wc  see  (in  the  tonsils  prtiiliar  while,  slightly  ele\atcd  sjtots, 
which  later  form  sui>t?rticial  ulcers.  After  a  time  tlicse  placi»ft  heal,  and  in 
other  respects  the  disease  pursues  a  normal  course.  The  suspicion  is  justified 
that  in  these  cases  there  is  a  specitlc  typhoidal  disease  of  the  tonsils  (due 
to  the  typhoid  bacillus  itself),  and  such  ca-^es  are  called  tonsillar  or  pharyn- 
geal typlioid  (anaN)gi)us  to  tlso  laryngeal  typlu)id,  pneumo-typboid,  and  nephro- 
typhoid,  to  be  mentioned  later).  In  such  trases  the  typhoid  bacilli  liave  prolt- 
ably  attacked  the  tonsils  at  their  first  invasion.  It  should  also  1)e  mentioned 
that  in  severe  cases  there  is  often  an  extensive  growth  of  thrush  in  the  mouth 
and  throat,  and  this  may  spreail  (juite  a  <iistance  down  the  cesophagus. 

The  changes  in  tlie  motith  and  tliroat  are  of  especial  interest,  for  tlie  reason 
that  they  may  be  directly  propagated  to  iitiportant  neighboring  organs.  Start- 
ing from  the  pharyngeal  cavity,  the  pathogenic  agent,  probably  in  most  cases 
the  staphyIoc(H*cus,  may  penetrate  through  the  Kustuchian  tube  into  tlie  middle 
ear.  Thus  arise  those  initanirnutions  of  the  middle  car  whieh  are  not  very  rare 
in  severe  cases  of  typhuid,  and  Avhich  U'ad  t')  (K^rforatinu  of  the  mernhrana 
tmpani  and  to  pundent  discfiarges  from  tlie  ear.  'iMie  not  infrequent  inflam- 
mation of  the  parotid  glaml  is  alw),  as  we  believe,  occasioned  in  a  similar  wav, 
the  inflammatory  agent  (sometimes  the  typhoid  bacilli  thetnselves)  reaching 
the  par<jtul  gland  from  the  mouth  by  way  of  Steno's  duct.  We  do  not  regard 
the  otitis  and  parotitis  as  especial  localizations  of  the  typhoid  poison,  but 
as  secondary  diseases  for  the  occurrence  of  which  typhoid  fever  merely  fur- 
nishes the  (K'cabion,  as  when  the  mouth  is  tHi|ierfectIy  cleansed. 

rnrnlent  otitis  in  typhoid  fever  can  easily  be  overlooked  at  first,  since 
stuporous  patients  only  rarely  complain  of  pain  in  the  ear  or  of  deafness. 
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In  addition,  it  is  to  be  here  observed  that  the  difficulty  in  hearing  does  not 
always  ilepcnd  on  middle-ear  disease.  We  liave  seen  several  cases  of  almost 
ouuplete  (transient)  deafness,  eonihined  with  marked  tinnitus,  for  which 
abfcohitely  no  cause  could  be  found  on  e.\aminati«^n  with  an  ear  speculum; 
in  all  probability  there  was  some  disease  of  the  inner  ear  or  of  tlie  auditory 
nerve.  The  parotitis  appears  most  frefjuently  in  the  third  week,  and  generally 
4)U  one  side,  though  soiiiftinieH  on  both.  It  almost  always  lieconies  purulent, 
and  discharges  either  externally  or  into  the  external  auditory  nieatas,  uiik'?^s 
there  is  a  timely  incisi(ui. 

2.  Ohoaxs  of  KespiR-VTiox.^ — Affections  of  the  lungs  arc  among  the  most 
fre<|uent  and  important  ci>mpIication.s  of  typhoid  fever,  luit  arc  for  the  most 
part  not  a  direct  result  of  the  t\'phfiid  infection,  but  pure  complications.  The 
bronchitis  very  often  found  in  severe  cases,  and  especially  in  patients  who  do 
uoi  come  till  late  under  pr<»per  care,  certainly  is  ile])endoTit  on  the  imperfect 
expectoration  of  the  bronchial  secretions  and  on  the  inhalation  of  inflamma- 
tory agents  coming  from  the  mouth  and  thnjat. 

Numerous  cases  of  typhoid  of  sliglit  or  average  severity,  under  proper 
care,  run  their  course  without  any  considerable  bronchitis.  In  many  other 
cases,  and  even  severe  ones,  the  bronchitis  remains  within  moderate  bounds, 
csj>ei.ially  if  the  patient  is  brought  promptly  under  pmpcr  care  and  treatment; 
but  in  severe  cases,  when  marked  dit;turb:iiurt*  of  tlie  nervous  system  arise, 
and  the  patient  in  his  stupor  expectorates  liltlu,  swulhiwe  things  the  wrong 
way,  and  lies  all  the  time  on  his  back,  passive  and  collapsed,  the  occurrence 
of  a  severe,  diffuse  bronchitis,  esiiecially  in  llie  lower  lobes  of  the  lungs,  can 
liardly  Ik*  avoided.  Xur  in  such  cases  is  there  generally  a  mere  bnmeliitis,  but 
a  nif»n»  or  less  extensive  cuturrlial,  hiludur  jtricumnnia,  to  he  classed  therefore 
under  the  so-called  inhalation  pneumonias  (c./.  chapter  on  lobular  pneumonia). 
M'hat  was  formerly  tenued  "hypostatic  pneumonia"  is  also  almost  invariably 
to  l»e  put  in  this  group. 

From  the  way  in  which  these  pulmonary  disorders  arise,  wc  can  understand 
why  the  bronchitis  sometimes  takes  on  a  putrid  character,  and  why  the  lobular 
infiltrations  are,  in  severe  cases,  transformed  into  genuine  j'angrcne.  If  such 
sjKtts  touch  the  pleura,  they  occasion  the  devehtpment  of  a  pleurisy  which  is 
almost  always  purulent.  In  rare  cases,  pneumothunix  may  arise  as  a  setpiol  to 
the  perforation  of  a  gangrennus  inhltnilJ!>n  into  tlie  pleural  cavity.  Various 
circumstances  promote  the  occurrence  of  jjulmonary  symptoms.  Thus  we  find 
it  especially  easy  for  a  severe  bronchitis  and  its  se(|uelie  to  be  developed,  in  the 
ca^  of  ekiorly  persona,  or  the  kypiioskoliotic,  or  the  corpulent,  or  patients  who 
have  pre^i^^uKly  suffered  from  emphysema  or  cardiac  disease. 

The  subjective  thoracic  aymplums,  in  ty])hoid  patients  who  have  pulmonarv* 
complications,  are  generally  not  very  prominent.  It  is  only  occasionally  that 
patients  comjdain  in  the  early  stages  of  typhoid  fever  of  pain,  and  of  a  sense  of 
oppression  in  the  chest,  or  of  cough,  or  of  a  sLitch  in  the  side:  and  cveu  when 
such  symptoms  exist,  the  physical  examination  may  give  comparatively  insig- 
nificant results.  The  severer  pulmonary  complicaticms  are  seen  mainly  in 
those  whose  intelligence  is  more  or  less  blunted,  and  w)io^  therefore,  make  little 
complaint,  are  not  much  disturbed  by  the  dyspncea,  and  cough  and  expectorate 
little.  A  careful  physical  examination  alone  can  enlighten  us  as  to  their  con- 
dition.   On  auscultation,  sibilant  rhonchi  are  the  chief  signs  observed  iji  the 
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milder  cases.  In  the  severer  ones  there  are  moist,  fine,  and  coarse  rales, 
especially  numerous  toward  the  base  of  the  chest.  If  there  are  abun- 
dant moist  rales,  we  may  infer  that  there  is  a  lobular  pneumonia,  although 
this  cannot  be  demonstrated  with  certainty  till  the  separate  islets  of  in- 
filtration unite  into  a  more  extensive  solidification,  so  as  to  afford  dullness  on 
percussion. 

Rontgen-ray  examination  affords  valuable  information  as  to  the  condi- 
tion of  the  lungs ;  for  evident  reasons,  however,  such  an  examination  can  only 
rarely  and  with  difficulty  be  made. 

In  addition  to  the  pulmonary  lesions  already  mentioned,  genuine  croupous 
or  lobular  pneumonia  does  occur  in  typhoid  fever.  This  is  often  an  actual  com- 
plication, dependent  upon  a  secondary  infection  with  the  genuine  pneumonia 
diplococcus.  Such  a  pneumonia  may  come  on  early  or  sometimes  during  con- 
valescence, and  affect  both  the  upper  and  lower  lobes.  There  is  probably  also 
a  true  typhoid  pneumonia  caused  by  the  entrance  of  typhoid  bacilli  into  the 
lungs.  Sucii  a  pneumonia  cannot  at  present  be  recognized  anatomically,  but 
only  by  bacteriological  investigation.  Especial  interest  attaches  to  those  cases 
of  typlioid  fever  which  begin  with  a  lobar  pneumonia.  Often  there  is  at  first 
not  the  slightest  suspicion  of  a  typhoid  fever,  for  the  disease  is  regarded 
as  an  ordinary  croupous  pneumonia;  but  it  is  usually  to  be  noticed  that  the 
illness  does  not  begin  suddenly  with  a  rigor,  but  more  gradually,  and  that 
from  its  incipiency  the  constitutional  symptoms,  the  headache  and  splenic 
tumor,  are  more  prominent  than  is  usually  the  case  in  pneumonia.  At  the  end 
of  the  first  week's  illness  there  is  no  crisis,  but  persistent  fever.  Now  the  pul- 
monary symptoms  often  retreat  more  and  more  to  the  background,  while,  on 
the  contrary,  diarrhea  and  rose-spots  appear.  The  spleen  is  enlarged.  In 
short,  the  clinical  picture  of  typhoid  is  developed.  It  is  not  unnatural  to  8U|)- 
pose,  although  there  is  yet  no  absolute  proof  of  the  fact,  that  in  these  cases, 
which  are  fittingly  termed  "  pneurao-typhoid,"  the  infection  with  the  typhoid 
bacilli  has  taken  place  exceptionally  in  the  pulmonary  tissue,  and  that,  there- 
fore, the  first  pathological  changes  are  developed  in  the  lungs. 

Laryngeal  Lesions. — The  same  causes  which  produce  the  bronchitis  result 
also  in  a  simple  catarrhal  laryngitis,  with  hoarseness.  This  is  in  severe  cases 
accompanied  by  superficial  ulcers  on  the  vocal  cords  or  the  posterior  wall  of  the 
larynx.  Sometimes,  again,  the  lesion  is  due  to  mechanical  causes,  constituting 
the  so-called  "  decubitus  lahyngis."  The  disorders  which  attack  the  less  super- 
ficial structures  of  the  larynx  are  fortunately  rare.  Chief  among  them  is  a 
laryngeal  perichondritis  affecting  the  arytenoid  cartilages.  This  complica- 
tion is  justly  regarded  as  of  bad  omen,  and  may  lead  to  the  rapid  develop- 
ment of  oedema  of  the  glottis,  with  great  laryngeal  obstruction  and  threat- 
ening suffocation.  These  severe  laryngeal  affections  in  typlioid  are  regarded 
by  some  authorities,  especially  by  Klcbs,  as  always  the  direct  effect  of  the 
infecting  poison ;  but  in  most  eases  they  arc  probably  due  to  an  invasion 
of  staphylococci  or  some  similar  microbes.  We  have  several  times  seen  croup 
in  typlioid  fever,  and  it  is  a  very  dangerous  symj>tom.  In  regard  to  their 
origin  most  of  these  mild  and  severe  laryn*real  affections  in  the  course  of 
typhoid  fever  are  to  be  regarded  as  secondary  inflammations;  but  specific 
typhoid  disease  of  the  larynx  also  seems  to  exist.  Tlie  cases  are  of  interest 
where  the  whole  morbid  process  begins  with  a  severe  laryngitis  ("  larxTigeal 
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typhoid'')  and  is  followed  later  by  the  ordinary  pymptoms  of  typhoid  (vide 
,gupra,  pharyngeal  typhoid). 

Among  symptoms  referable  to  the  ninioup  membrane  of  the  nose,  cpia- 
laxifi  is  imj^Kirtant.  It  occurs  in  th*.^  bt.'ginning  of  typhoid  with  tolerable  fre- 
quency, and  is  in  one  way  not  uufavurable,  for  it  uftun  uiili»;ateH  \\\v  jvatient's 
headarlie.  At  a  later  period  nosebleeil  muy  become  a  moHt  unpleasant  com- 
plication, as  it  is  sometimes  very  diliicult  to  cheek.  We  have  even  seen  one 
fatal  cwx  due  to  persistent  nosebleed.  Otiier  nawd  symptoms  are  exceptionuL 
There  is  an  old  saying  that  typliuid  never  begins  with  a  eoryza. 

3.  Xekvous  System. — The  oM  term  *'  nervous  fever/'  which  is  still  used 
'by  the  laity,  shows  how  fre*iuent  and  severe  are  the  nervous  derangements 
^which  occur  in  typhoid.    In  cases  of  any  severity  there  is  almost  always  a  cer- 
tain dullness  of  intellect,  often  amounting  to  a]>athy  and  somnolence.     The 
ients  give  monosyllabic  and  incomplete  answers  to  all  questions,  and  their 
Hatements  about  their  previous  history  are  often  disordered  and  contradic- 
llory.     There  may  even  [ye  sopor  or  a  deep  coma  in  tlie  wurst  cases.     All  cases 
if  this  sort  in  whicb  tliere  was  a  condition  of  intfllcctual  enfei'Menient  were 
ftenned  by   the  old  physicians  "  fehris  nervona  stttpitJa,"  in  contrast  to   the 
febris  nervosa  veraatilis,'*  tliat  form  in  which  abnormal  mental  activity  or 
^delirium  prctloniinates.    In  severe  eases  delirium  is  very  fre<iueut.     It  is  gen- 
[rrally  worse  at  night,  and  at  times  when  tlie  patient  happens  to  l>e  left  alone. 
•ry  often  he  tries  to  leave  his  bed,  beciiut^i;  of  his  ilelusions,  and  talks  of  per- 
thinga  with  which  he  was  formerly  familiar;  or  lie  is  very  noisy  an<l 
t,  sometimes  shrieking  from  groundless  fears.     We  may  a<ld  that  these 
nervous  sxTiiptoma  freipiently  succeed  one  another,  or  ap]>ear  in  cniu- 
unation.     Sometimes  a  soporose  patient  may  be  heard  softly  whispering  to 
flf  in  "muttering  delirium." 
Certain  motor  disturbances  are  often  combined  with  considerable  impair- 
mi  of  consciousness.    There  is  a  slight  twitching  of  tlie  muscles  of  the  fact' 
J  extremities.    Tlie  old  authorities  gave  the  nauie  sHhsuflus  iemUnttm  to  Hk? 
niden  leaping  into  prominence  of  the  sinews  thus  caused.     It  is  best  seen  on 
he  back  of  the  hands.     In  severe  cases  the  patient  is  sometimes  ohserved  to 
^rind  the  teeth  together;  this  is  due  to  a  .cramplike  condition  of  the  muscles 
if  mssitication,  and  is  justly  regarded  as  ojiiinous.     We  often  see  persistent 
lor  of  the  extremities  and  lower  jaw;  an<i  it  is  especially  in  these  cases, 
re  have  demonstrated  upon  numerous  patients^  that  the  tendon  reflexes 
the  mechanical  excitability  of  tlie  muscles  are  much  increased.     If  deep 
coma  comes  on,  tlie  muscles  heconie  lax,  the  motions  of  the  eye  are  not  co- 
[Crdiixated,  and  retlex  excitability  diminishes,  or  is  wholly  extingnislu'il. 

Ilcadflche  is  one  of  the  most  constant  symptoms  m  the  hegiimitig  of  tJie 
[laeaae.    It  is  usually  referred  to  the  forehead  or  temples.    The  pain  may  l)e 
rert  violent,  and  sometimes  takes  o!i  almost  a  neuralgic  character.     It  almost 
Iways  subsides  in  the  second  week. 

If  we  t-wk  the  cause  of  these  nervous  symptoms,  which  arc  often  so  severe, 
iTff  find  tlial  the  analomical  changes  in  the  nervous  system,  including  the  brain, 
bear  no  relation  whatever  to  the  severity  of  the  symptoms  ol)served  during 
Jjfc-  We  sometimes  meet  with  minute  hemorrhages  in  the  cerebral  meniui^es, 
ivr  meningeal  opacity  or  edema,  or  a  moist  corulition  of  the  cerebral  [lari'U- 
chyma;  bat  the  connection  of  these  and  siuular  chanties  with  the  syrnj»toms 
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of  the  disease  is  often  more  than  doubtful.  Nor  can  the  microscopic  alterations 
in  the  brain,  wliich  have  been  reported,  be  regarded  as  important  and  authori- 
tative. It  is  only  in  very  rare  cases  that  large  cerebral  hemorrhages  or  puru- 
lent meningitis  have  been  found.  As  to  this  last,  we  should  always  be  very 
cautious  in  making  a  diagnosis,  as  symptoms  which  would  seem  to  be  most 
conclusively  meningeal — such  as  stiffness  of  the  neck,  rigidity  of  the  whole 
spinal  column,  and  occipital  headache — may  appear  in  typhoid  patients,  and 
yet  the  autopsy  may  show  no  trace  of  meningitis. 

For  a  long  time  it  was  thought  that  the  nervous  symptoms  were  mainly  a 
result  of  tlip  fever ;  i.  e.,  the  effect  of  the  overheated  blood  on  the  nervous 
system  (Liehermcister  and  others).  But  this  belief  is  not  supported  by  un- 
biased clinical  observation. 

Although  it  is  undeniable  that  elevated  temperature  has  a  harmful  influ- 
ence on  the  nervous  system,  yet  in  numerous  cases  there  is  no  relation  between 
the  height  of  the  fever  and  tlie  severity  of  the  nervous  derangements.  There 
are  cases  in  which  the  fever  remains  continuously  high  for  da^-B,  while  the 
patient  feels  perfectly  comfortable  and  ]>resents  no  symptoms  of  any  impor- 
tant cerebral  disturbance.  The  opposite  class  of  cases  is  still  more  numerous, 
in  which  from  the  very  start  there  is  always  a  low  temperature,  and,  not- 
withstanding, the  most  severe  nervous  symptoms  arise.  Frantzel  and  others 
have  ]>ubHshed  very  striking  cases  of  this  sort.  Hence  we  must  seek  for 
some  other  si)ecial  cause  of  tiie  nervous  symptoms,  and  according  to  our  pres- 
ent views  this  cause  should  he  sought  in  tl»e  intoxication  from  the  toxins  result- 
ing from  the  infection.  That  the  appearance  of  the  nervous  symptoms  is 
dependent*  not  only  on  the  material  causes,  but  also  on  the  susceptibility  of 
the  individual,  is  shown  by  the  fact  that  certain  patients  are  especially  prone 
to  exhibit  marked  nervous  phenomena ;  for  exam])le,  hard  drinkers,  "  ne^^'0U8  " 
individuals,  those  who  have  suffered  violent  emotional  disturbances  shortly 
Ixifore  the  onset  of  the  disease,  etc. 

The  true  psychoses  most  often  take  the  form  of  mental  confusion.  The 
patients  lose  tlieir  orientation  of  time  and  of  place  as  well  as  of  persons  and 
of  the  nature  of  tlieir  environment,  hy  careful  examination,  disturbances 
of  memory  in  reference  to  recent  events  and  illusions  of  memory  can  readily 
I)e  demonstrated.  Occasionally,  after  delusions  of  a  terrifying  nature,  states 
of  violent  excitement  may  ensue.  In  otlier  cases  the  mental  state  takes  on 
more  of  a  depressive  character. 

We  have  repeatedly  seen  patients  in  such  a  state  that  they  M^ould  lie  almost 
motionless  in  bed,  with  eyes  open,  and  ])erhaps  assert  that  they  were  dead  !  In 
other  cases  there  is  mental  excitenu'nt,  sometimes  combined  with  hallucinations, 
or  there  is  confusion  of  ideas.  In  one  case,  in  a  girl  who  was  evidently  pre- 
disposed to  nervous  disorders,  we  saw  ty])ical  hysterical  insanity  break  out 
during  the  fever.  Sometimes  the  mental  excitement  at  the  Ixjginning  of  a 
relapse  lerniinatcs  in  actual  insanity.  All  these  typhoid  psychoses  have,  in 
general,  a  favoraltlc  prnrmosis.  They  end  in  complete  cure  after  a  numl>er 
of  weeks  or  at  most  after  several  months. 

We  have  still  to  mention  a  number  of  nervous  diseases  that  develop  in  the 
course  of  typhoid  or  nfler  its  decline.  .N'euralgia  is  sometimes  seen,  as  well  at 
the  Iwginning  as  at  the  end  of  the  disease.  It  is  most  frequent  in  the  regions 
supplied  by  the  trigeminus  and  the  occipital  nerves.    Great  hyperseethesia  of 
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in  and  niu8clei$  is  not  rare  during  iMjnvalestH^nec,  It  attdt'ks  tlic  lower 
extremities  by  preference,  l^aralyftis  of  single  muscles  (e.  g.,  of  the  serratus 
mAgniis),  or  paralysis  of  a  single  extremity,  has  been  repeatedly  observed  as  a 
sequela.  The  paralysis  is  generally  of  Hie  atnjphit;  viiriety,  ami  is  proI>ably, 
AS  A  rule,  due  to  neuritis.  Ataxia  and  spastic  paralysis  of  the  lower  ex- 
tremities are  rare  setjuela*.  Tbuy  probably  depend  on  secondary  myelitic 
:43isea«e. 

Finally,  there  are  sometimes  developed,  uilber  in  tht*  c'ours<^  or  at  the 
>iiclu^ion  of  typhoid  fever,  the  symptoms  of  a  bicalized  cerebral  disorder 
(e.g.,  hemiplegia,  aphasia,  etc.),  the  anatomical  cause  of  which  varies.  There 
lay  be  a  hemorriiage  or  au  embolism,  ami  probaldv  in  still  other  cases  a  local- 
izi*d  ence[»halitis.  Other  nervous  diseascf;  {iiiulUpIe  stlcrosis-.  for  example) 
[larely  follow  typhoid. 

4.  CntCTLATOUY  System. —  Disturbances  of  the  heart  such  as  ia  produce 

rikjng  anatomical  changes  are  rare.    The  j)ent'anlium  niacroscopically  almost 

always  appears  nornuil ;  the  slight   mitral   nr  aortic   endocarditis  sometimes 

found   has  no  clinical  significance.     The  disturbamcs  in  the  cardiae  muscle 

«^m  more  important.     It  is  often  more  flabby  than  normal.     The  cavities, 

ttprcially  on  the  right  side,  are  often  dilated.     With  the  naked  eye  we  fre- 

[uently   see   in   the  muscle   itself  cloudiness  or   fatty  ciuinges.      Microscopic 

[lc>i'>ns  an-   usually  present  and   are   iiuKh   umrc  pronniineed.     They  consist 

inlmarily  of  a  granular  t"  albuminoid  ■')  or  mure  rarely  of  a  fatty  or  hyaline 

[degeneration  of  the  fil>ers,  and  of  genuine  inflammatory  foci  of  interstitial 

[myocarditis   (Hayem,  llomborg).     Xo  marked  disease  of  the  cardiac  ganglia 

as  yet  Iteen  found. 

The  clinical  significance  of  these  changes  Hlntuld  uol.  ue  Relieve,  be  ovcr- 

'timated.     In  all  prctbability  they  are  often  without  seriims  consci|ucnceft  and 

Lt>4ippeur  completely  with  recovery  from  the  disease.     Sudden  death   (heart- 

[failure?)  occurs  in  typhoid,  but  it  is  very  rare  (see  the  chapter  on  diiihtheria). 

pprmanrnt  disturbances  of  the  lieart  after  typhoid  arc  also  rare.     WIkmi  they 

*ur  they  are  perhaps  due  to  the  passage  from  an  iinitc  myocarditis  to  a 

(fainnic  interstitial  degeneration. 

The  puis*.'  in  typhoid  is  almost  always  accelerated,  but  in  general  it  is  tnie 
that  in  this  particular  disease  the  frc<|ueney  of  the  pulse  is  not  increased  in 
j»n>|K»rtion  tr»  the  height  of  the  temperature.  On  the  average,  the  heart  beats 
!?**»  to  100  times  a  minute.  This  comparatively  low  pulse  rate  occurs  so  often 
it  ha«  eome  diagnostic  value.  When  it  remains  at  140  or  higher*  in  adults, 
always  an  unfavorable  symptom.  The  iimre  accelerated  polric  rates  gen- 
♦tally  fKvur  with  the  onset  f)f  some  cornplicatinii.  Temporary  accelerations 
trc  csfeily  pro<luced  hy  mental  excitement  or  btidily  exertion,  as  by  sitting 
Qp  in  bed.    In  convaluscence  the  rate  is  not  infrequently  subnormal. 

Slight  irregularities  of  the  pnlsc  are  not  rare,  cither  in  the  acme  or  the 
<lMine  of  t\']dinid.  Marked  irregularity  is  always  a  grave  symptom,  although 
in  niiny  cafvcs  it  passes  off  an<l  the  patient  recovers. 

Dicrutism,  dun  to  loss  of  tension  in  the  wall  of  the  artery,  is  so  common 
tJal  it  is  still  regarded  by  elderly  physicians  as  characteristic  of  typhnid, 
fcltbongh  it  often  f>ccurs  in  the  same  way  in  other  acute  diRcases.  In  many 
»eT¥pf  cases  the  height  and  strength  and  fullness  of  the  pulse  may  cause  no 
*lann,  but  often  tlie  pulse  is  notably  weak  and  small.  This  is  due  not  only 
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to  the  influence  of  the  disease^  but  also  to  the  previous  condition  of  the  indi- 
vidual (vide  infra). 

The  diminished  cardiac  activity  may  result  in  venous  thrombosis,  espe- 
ciallv  in  the  lo\vpr  extremities  ami  in  a  eniral  vein.  This  sometimes  cau.*e9 
swelling  of  one  of  tlie  luwer  extreitiities  during  the  later  stages  or  convalea- 
cence.  Tlie  swollen  member  geuerall}*  regaini*  its  uonrial  size  after  soa»e  weeks. 
In  otlier  eases  the  throrai>o8iB  occurs  earlier,  and  in  patients  who  are  still  too 
vigorous  to  sutTer  from  cardiac  weakness,  so  that  we  are  foreed  to  the  conclu- 
sion that  there  is  some  local  S]HvHic  i-ause,  a  l<»eal  thruiiibo-plileliitis  due 
either  to  the  typhoid  bacillus  itself,  or,  more  probably,  to  the  invasion  of 
the  walls  of  the  vein  by  some  secrjndary  inTcction.  A  possible,  Init  fortunately 
iufre(|uent,  result  of  lliese  thrombi  in  the  lower  lindis  Is  piilitionary  embolism 
and  sudden  dealfi. 

In  severe  cases,  which  t-ud  in  iteath,  t^rdiac  thrombi  are  sometimes  found, 
with  emboli  in  the  lungs,  spleen,  kidneys,  or  other  organs. 

(Edema  of  the  ankles  and  legs  is  very  often  seen  in  convalescents*  especially 
when  Ihey  first  get  out  of  beil.  It  is  due  to  tlie  weakness  of  the  heart  and 
changes  in  the  vesicular  walls.  Once  we  saw  a  general  dropsy  develop  at 
the  end  of  a  severe  attack  in  a  girl  of  fourteen.  The  autnpsy  disclosed 
DO  other  possible  cause  for  it  than  the  extreme  atropliy  and  fiabbiness  of  tlie 
heart. 

6,  Tfie  Blood. — As  in  most  febrile  diseases  associated  with  great  emacia- 
tion, so  in  typboid  in  severe  cases  the  number  of  red  Idooil  torjtuscles  (and  (or- 
respondingly  the  amount  of  liemngbiliin  iu  the  blood)  is  mucli  diminished. 
We  foun<l,  for  example,  ^^,8t)ilj)on  to  :^,5n(),(KJ(>  in  a  cubic  millimeter.  In 
milder  cases  tbe  figures  do  not  diffi'r  materially  from  normal.  It  is  a  fact  of 
greater  interest  and  also  of  dislmtt  diagnostic  importance  that  it  has  been 
found  (first  by  lialla,  later  eonlirmed  by  all  subsequent  observations)  that  in 
typhoid,  in  contrast  with  numenius  otlier  acute  febrile  diseases — pneumonia, 
erysipelas,  sepsis,  etc. — tfiere  is  no  persistent  leueocytosis.  On  the  oDier  liand^ 
following  tbe  trajisiont  leucocylosis  of  the  first  week,  there  is  a  pronounced 
leuuifpt'uia — i.  e,,  a  diiiiiuution  in  the  uunilHT  of  leuioeytes  in  Hie  blood. 
The  white  blood  cells  dro]i  to  5.000  to  3.000  per  cubic  millimeter,  and  in  severe 
cases  even  lower.  The  deereisse  ehieHy  aifects  the  neutropbile  cells;  how^ever, 
the  eosinophiles  also  nlnujst  entirely  disappear.  At  the  onset  of  the  disease 
there  is  a  marked  diminution  in  the  timnber  of  K'niphoc^ies ;  they  nre  greatly 
increased  in  the  later  stages.  After  tiie  fever  disappears,  the  leueoeytic  count 
rises  rapidly,  and  now  there  is  not  infrequently  observed  a  distinct  lympho- 
cytosis and  an  cosinophilia.  In  the  presence  of  inflammatory  coniplications 
the  blood  ]>icture  often  changes — great  increase  in  the  neutroj^fiiles.  Concern- 
ing the  presence  of  typhoid  baiilli  in  tbe  blood,  see  below. 

6.  Thk  Skin. — Tbe  eruption  seen  in  typhoid  fever  is  characteristic  and  ex- 
tremely important  in  diagnosis.  The  roseola'  or  rose  spots  (light  red,  slightly 
elevated  spots)  appear  at  the  beginning  of  the  second  week,  usually  on  the 
trunk,  and  chiefly  on  the  abdomen  and  back.  The  numl>er  varies  greatly. 
Rarely  they  are  entirely  absent,  most  often  in  elderly  persons.  Sometimes  they 
are  very  abundant,  and  extend  to  the  thighs,  tiie  arms,  and  even  to  the  neck 
and  face.  Often  they  vanish  after  a  few  days,  but  they  may  persist  much 
longer.    In  the  latter  case  they  may  become  to  a  very  slight  degree  petechial^ 
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so  that  they  will  not  entirely  disappear  on  pressure.  They  often  occur  in  suc- 
cessive crops.  We  liave  even  seen  several  cases  where  new  rose  spots  kepi  com- 
ing for  some  days  after  the  fever  had  diBapprared. 

As  to  other  eutaneouB  eniptions,  wi;  may  mention  first  of  all  that  lirrpes 
lahialis  is  so  rare  in  typhi'iid  that  in  cases  of  dnuhtfu!  dia<jnosis  it  is  a  luddr  in 
excluding  that  disease,  ililiaria,  urticaria,  uud  superficial  jiustulcs  arc  winie- 
times  observed.  Occasionally  little  bluish  spots  appear,  especially  on  the  trunk. 
These  used  to  he  called  **  tacliea  bleuaires"  (jjolionia  typliosuni)  ;  but  later 
observations  show  that  Ihey  are  not  connected  witli  ty])lioiil  fever.  They 
are  due  to  pediculi.  We  might  use  the  term  f)elioma  t\i)hnsum  to  desijrnate  the 
kind  of  vesicles  which  we  have  rejjoatedly  seen  on  the  abdomen  in  severe  cases. 
They  are  alwut  tlie  size  of  peas,  and  have  sero-hemorrhagic  contents.  Boils  and 
superficial  abscesses  ai'e  frequent,  especially  as  disagreeable  scquelfe  in  convales- 
cence from  severe  attacks.  There  are  often  abs<*esses  of  the  sweat  glands  in  tlie 
skin  of  the  axilla  during  convalescence.  All  these  and  similar  eases  of  suppura- 
tion in  t>"phoid  fever  do  not  depend,  as  a  rule,  U]>on  the  original  cause  of  the 
disease,  but  upon  secondary  pathogenic  genus,  es]>ecia]ly  the  slaphyloeotvus, 
for  whose  entrance  the  typhoid  process  has  merely  prepared  the  way.  Exten- 
sive ecchymoses  aa*  very  rare,  and  are  symptomatic  tjf  a  general  hemorrhagic 
diathesis.  Petechia  ai*e  frequent  during  recr)very.  They  are  generally  seen 
in  the  follicles  of  the  skin  below  the  knee.  There  liavc  been  a  few  eases  of  gan- 
grene in  the  lower  extremities,  esf)ecially  in  ttie  toes.  We  saw  in  one  patient 
an  extensive  gangrene  of  the  skin  of  the  abdomen,  probably  due  to  the  ice  bag 
employed. 

Finally,  we  must  mention  that  beilsores  are  prone  to  develop  in  severe  or 

:lected  cases.     The  localities  most  often  attackc^l  are  tlie  nates,  the  furrow 

reen  them,  and  the  heels.  A  liedsort?  may  be  so  extentiive,  and  accompanied 
by  such  undermining  of  the  skin,  as  to  l>c  a  tkngerous  or  even  fatal  com- 
plication. 

The  epidermis  often  scales  off  to  a  considerable  extent  during  convalescence 
after  a  severe  attack  of  typhoid.  Everybody  knows  how  tlie  liair  falls  mil  nfter 
the  fever,  but  it  is  sure  to  grow  again.  The  nails  also  are  not  infrt^qucnlly 
affected,  l)econiJng  rough  and  brittle,  or  even  falling  off. 

7.  Ml'sc'LES,  Buxew,  JoiNTM. — Zimkt!r  Ims  di?H;overed  n  dcgcneriitinn  of  the 
voluntary  muscles  which  occurs  in  tvplioid  as  well  as  in  other  severe  diseases. 
It  is  called  the  "  granular  ■'  or  *'  wa.\y  "  degeneration.  Whether  it  ha^  clinical 
symptoms  cannot  be  determined.  I'erhaps  it  may  explain  the  great  muscular 
bypersesthesia  which  is  often  observed,  and  the  mustailar  pains,  which  may  be 
very  trying.  Severe  cases  sometimes  have  hemorrhages  into  the  muscles,  par- 
ticularly the  rectus  abdominis. 

Lej^ions  of  the  bones  and  joints  occur  hut  seldom,  although  other  observers 
and  we  ourselves  have  rejx^atedly  seen  periostitis  and  osteomyelitis  in  the  ribs, 
tibia,  etc.,  following  tvphoid. 

Quincke  first  described  a  typboirl  spondylitis  with  secondary  symptoms  due 
to  pressure  on  the  nerve  roots.  Its  caunution  was  demonstrated  by  E.  Friinkel, 
who  found  numerous  small  foci  of  typhoid  ijacilH  surrounded  by  localized 
areas  of  necrosis  in  bone  marrow,  especially  in  that  of  the  vertebral  column. 
Perhaps  the  frequent  bone  paius  of  t\*phoid  patients  may  be  due  to  such  foci. 
The  occurrence  of  leucoj>enia  in  t}-phoid  ( vide  supra)  may  also  be  due  to  these 


22 


ACUTE  GENERAL   LVFECTIOUS  DISEASES 


changes  in  tiie  bouti  marrow.  The  h-pFioUl  bacilli  are  aliiiost  always  to  be 
found  in  tlic  larger,  i>iinilent*  periostitic.  or  ostL-itic  area?. 

8.  Gemto-liunahy  Apparatus. — (ienuine,  auutt',  lieniorrlia^jie  nephritis  is 
a  very  rare  coniplioatiou.  It  does  occur,  lioM^ever,  and  ha«  even  given  rise  to 
the  estal)litihnifrit  of  a  sftecial  "  nnial  form  uf  typhoid  fever**  (nephro- 
tA']ihoid).  Thiri  name  applies  esfH^ciallv  to  those  tJises  iu  \v}iieli  a  severe  acute 
nephritic  is  tht?  pre(h)rtiinant  svnipUini  at  the  start,  while  at  a  later  period 
tlie  course  of  the  fever,  the  inles^tinal  symptoms,  the  rose  spots,  etc.,  show  the 
disease  to  be  t3'phoid  fever.  Xepiiro-typlioid  is  anaU)gous  to  pneumo-typhoid 
and  tdnsilhi-typlioid.  A  simple  «io-tjalit_'d  febrile  nlljiuninuria  occurs  very  fre- 
quently at  Llie  acme  of  typhoid,  and  is  iinl  to  he  interjtreteil  unfavorably.  It  is 
probaljly  the  result  of  that  sli;?ht  parcnchymatou-i  degeneration  of  the  kidneyji 
which  occurs  in  t.v^dioid  with  the  same  fre<|uency  as  in  most  of  the  other  severe 
infectious  di?ea?es.  In  tJie  alhuniinous  urine  of  tyjihoid  patients  the  bacilli  are 
nlmogt  invarialily  present.  In  other  respects  the  urine  in  typhoid  presents 
the  same  peculiarities  ag  in  most  other  severe  febrile  dif>eases;  its  amount 
is  diminished;  its  color  dark;  its  specific  gravity  increased.  The  rare  pres- 
ence of  urates  in  the  sediment  is  worthy  of  note;  this  may  bear  some  relation 
to  the  leucopeniu  of  tvplioid  {ride  nuprn).  After  cessation  of  the  fever  there 
is  often  a  marked  polyuria  (3  to  5  liters  daily  of  a  urine  of  a  low  specific 
gravity)  tliat  may  last  for  weeks.  It  should  lie  added  that  the  urine  often 
contains  indican  and  at  tlie  hejor|it  of  the  disease  almost  always  gives  Ehr- 
lich's  '' diazo-rcactiou/'  The  disappearance  of  the  latter  reaction  indicates  a 
favorahlc  prognosis.  If  the  reaction  persists  after  the  fever  lias  (]isai)pcared, 
one  may  he  prepared  for  a  relapse.  Cystitis  occurs  not  infre()uently  toward 
the  end  of  tlie  illness;  it  is  often  a  secondary  complication  (a  catheter  infec- 
tion, for  example )»  but  may  be  a  specific  typhoid  infection. 

In  men,  orchitis  is  sometimes  observed.  Women  often  have  their  catamenia 
at  the  be^rinning  of  typhoid.  Later  in  the  course  of  the  disease,  and  in  con- 
valescence from  severe  attacks,  the  menses  are  often  absent  for  several  {>eriods. 
In  prcffnant  women  there  is  considerable  danger  of  abortion  or  miscarriage. 

Peculiarities  in  the  Course  of  the  Disease. — The  above  statements  show  an 
almost  inexhaustiitle  variety  in  the  possil)le  symptoms  and  complications  of 
typhoid.  The  course  of  the  di^easi?  as  a  whole  may  likewise  jiresent  many 
diverse  forms  and  peculiarities.  We  shall  attemjit  merely  to  cite  the  most 
essential. 

The  numerous  light  and  rudimentary  attacks  {tijphns  levismnits)  are  first 
to  Ind  mentioned.  It  was  not  recogni^ted  till  latiOy  that  they  l>clonged  to 
typhoid  fever  at  all  ((iriesingcr ).  They  u.-^ed  to  have  all  sorts  of  names 
applied  to  them,  the  favorite  term  being  ''gastric  fever.''  This  light  form 
lasts  from  eight  to  fourteen  days.  Tlie  fever  is  moderate  attd  oflun  decidedly 
remittent.  There  is  almost  no  proper  fastigium.  The  typhoid  symptoms 
are  but  slightly  developed.  There  is  no  severe  pulmonary  or  cerebral  dis- 
turbance. There  is  generally  a  mo<leratc  diarrhea,  the  spleen  is  plainly 
enlarged,  and  often  rose  spots  can  l>e  ftuiiuL  The  diagnosis  of  these  cases  is, 
of  course,  diflicult  in  proportion  to  the  scanty  develo|)mci]t  of  typhoid  symp- 
toms. It  is  best  established  liy  denum?trnting  an  a'tiologieal  relation  between 
these  cases  and  others  wliich  are  plainly  typhoid  fever.  A  positive  diagnosis 
can  only  be  made  by  bacteriological  methods  {vide  infra). 
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Abortive  typhoitl  is  justly  distiugiiiphetl  by  Lieberraeister  from  typhus 
levis.  The  name  bt?]ongs  to  casein  wiiieli  begiu  with  severe  symptoms  and 
liigh  fever,  as  if  llicy  were  K^>iiig  to  lie  grave,  but  in  wliieh  lliprie  violent 
Bymptoms  disappear  after  a  few  day?  and  give  place  to  a  rapid  convulesoenee. 

On  the  other  hand,  there  are  easefi  whicli  for  a  long  time  enuse  fo  little 
subjective  discomfort  tliat  the  patient  does  not  even  go  to  bed  (walking 
typhoid).  It  is  not  till  quite  late  that  there  occurs  a  sudden  diange  for  the 
worse,  or  some  severe  complication.  Thuj*  it  has  happened  tliat  persons  who 
were  apparently  healthy  have  suddenly  liad  all  the  symptoms  of  a  severe 
peritonitis  due  to  perforation  and  have  died,  the  autopsy  disclosing  the  lesions 
of  the  third  week  of  typhoid  fever;  or  a  mild  typhoid  at^sumes  tiie  walking 
type  and  is  not  detected,  but  later  a  severe  or  dangerous  relapse  may  occur. 

The  individual  ciriunistances  are  ver}*  important  in  weighing  each  case, 
for  they  may  modify  the  disease  in  many  ways. 

In  children  it  is  a  remarkable  fact  that  typhoid  ulcers  are  much  less  fre- 
rjuent  than  in  adults.  This  explains  why  inlesiinal  hemorrhages  and  |)eri- 
tonitis  are  nmcli  rarer  in  children.  Marketl  ctrebrnl  symptoms  are,  on  the 
other  hand,  very  frequent.  In  severe  cases  cliildren  sometimes  exhibit  the 
peculiar  symptom  of  a  continuous  ptmetrating  screaming.  In  other,  mild, 
cases  the  children  are  soporose. 

In  the  aged  the  diiigno^is  of  typlnud  is  often  very  difficult,  since  the 
course  of  the  disease  is  frequently  irregular.  Generally  the  fever  is  not  very 
high,  and  it  vcr^'  seldom  exhibits  distinitly  the  type  described  above.  The 
pulmonary  or  cerebral  symptoms  pvedoniiuate  as  a  rule. 

In  the  corpulent,  typhoid  fever  is  often  verj'  severe,  so  that  our  prognosis 
must  always  be  rather  grave,  esj>ecial]y  if  pulmonary  symptoms  arise. 

Hard  drinkers  are  also  in  especial  peril  in  this  as  in  all  other  acute  dis- 
eases. Dangerous  cardiac  weakness  ig  prone  to  appear.  Severe  cerebral  symp- 
toms are  frequent.  It  is,  however,  aurprtning  that  true  delirium  tremens  is 
relatively  infrequent,  although  so  common  in  pneumonia. 

The  influence  of  previous  strong  mental  excitement  and  of  certain  already 
existing  diseases  (cardiac  disease,  emphysema,  kyphoskoliosis,  etc.)  has  been 
already  mentioned.  Finally,  we  repieat  that  often  the  different  epidemics 
present  certain  peculiarities.  For  instance,  in  one  tlie  type  of  the  ilisense 
will  he  severe,  in  anotiier  mild.  In  one  e])idwiiic  relujjses  are  compuratively 
fre<iuent,  in  another  exceptional.  The  same  is  true  with  reganl  to  the  fre- 
quency of  the  appearance  of  e<*rtain  sym])touis,  such  as  intestinal  hemorrhage, 
perforation,  ]meumonia,  or  nephritis.  Indeed,  it  has  even  been  observed  that 
those  eases  which  occur  during  a  given  epidemic  in  the  same  family  or  house 
or  block  sometimes  present  striking  rejienililaiiees  to  one  another  ("group 
typhoid"  of  E.  Wagner  and  others). 

Relapsrs  of  Tvi'iioin  Fkvek. — Typhoid  fever  pxhi!)its  in  many  cases  the 
peculiarity  of  repeating  itself  completely  after  having  run  its  entire  course 
and  disappeared.  This  process  is  called  h  relapse.  It  is  in  fill  probability 
the  result,  not  of  a  fresh  infection  of  the  system  from  witho\it^  hut  of  a 
reuewed  development  (anew  generation)  nf  the  genns  already  present.  One 
must  think,  however,  of  the  possibility  of  n  fresh  niitninfeetion.  Errors  in 
diet,  psychical  disturbances,  etc.,  sometimes  appear  to  cause  the  relapse;  usu- 
ally, however,  the  exciting  cause  cannot  be  discovered. 
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A  typit'Bl  relapse  is  like  a  first  attack  in  all  clinical  and  anatomical  par- 
ticulars, with  tills  diflTerence,  tliat  evervtliing  is  more  condensed,  and  lapts  a 
shorter  time  than  in  tfu*  firHl  attack.  The  intorvnl  hctwccn  the  iwn,  during 
which  thi're  is  no  fever,  hists  i^evrn  to  ten  diiys.  It  may  he  longer,  and  is 
often  sliorter.  Someiinn'?:  I  lie  reKipse  follows  immrdiutely  np.^n  recovery. 
Tndecdj  it  nmy  oven  huppi-n  that,  before  the  patient  has  completely  recovered, 
hifi  tem[»eraturo  begins  to  rise  again  in  the  characteristic  Btcplike  way.  To 
Bucli  cascH  as  this  last  the  term  recrudcBcence  is  a])plied.  Except  in  the  time 
of  itH  l)e^inniMg,  it  wuiy  l»e  just  the  same  a?  a  genuine  relapse.  In  tlie  inter- 
val hetween  the  two  attacks  many  [wrsons  are  perfectly  comfortahUs  and 
appear  to  Le  fully  convalescent.  There  is  often,  however,  a  slight  evening 
rise  of  tem|)oratur<?.  It  is  noticeable  that  the  splenic  tumor  does  not  com- 
pletely disappear  after  the  first  attack  in  many  cases  which  are  followed  hy  a 
relapse.    The  [>ersistence  of  (he  '"  diazo-reaction  "  has  alrcatly  l)ecn  referred  tn. 

The  rclap.se  is  generally  f»riefor,  as  we  have  said,  than  the  first  attack, 
seldom  lasting  more  than  fifteen  to  eighteen  days.  The  temperature  rises 
more  rapidly,  |>eriiaps  in  two  or  three  days.  Tlie  fastigium  is  shorter,  the 
deidine  more  ahrupt,  The  ahsohite  height  of  the  temperature  may  he  yery 
considerable,  even  exeeciling  that  in  the  first  attack.  IJoHe  spots  appear  as 
|.Boon  as  tiie  third  or  fourth  day.  The  stools  become  liquid,  the  spleen  enlarges 
again,  and  all  sorts  of  com|jlicationB  may  arise.  Tlie  danger  occasioned  hy 
a  relapse  may.  iiowcver,  he  overestimated.  On  the  whole,  n  relapse  is  not  so 
very  dangerous,  and  it  is  cRptHially  noticeable  that  the  Kuhjectivc  svmptoms, 
such  as  headache,  are  often  slight.  A  severe  relapse  nmy,  however,  follow 
l>oth  mild  and  severe  attacks.  In  other  instances  the  relapse  may  prove 
merely  rudimentary. 

The  frci|ucncy  of  relapses  varies  considerably  in  rliJTerent  epidemics.  In 
Lcipsic  we  hii<]  relapses  in  atjout  nine  ])Vv  cent  of  all  cases,  hut  in  separate 
years  the  percentage  varied  between  four  and  sixteen.  Out  of  about  five 
liundred  cases  we  have  seen  three  in  which  there  were  two  successive  and 
typical   relapses. 

Diagnosis. — The  diagnosis  of  typhoid  fever  may  be  [jcrfeotly  easy,  but,  if 
the  case  Ik»  anomalous,  or  come  under  otjKcrvalion  at  a  late  period,  it  nmy 
he  extremely  oljscure.  11  Jcpends,  above  all.  on  the  purely  clinical  manifes- 
tations of  the  disease.  Inijjortant  factors  are  the  gradual  onset,  then  the 
height  anil  course  of  the  fever^  with  no  demonstrahlc  localized  disease  to 
acctmnt  for  the  fever,  and  tlie  rose  s|Mits.  Lens  rliaraelerislie,  hnt  still  of 
value,  are  the  stools,  the  tympanites,  and  the  swelling  of  the  spleen.  In 
doulitful  cases,  the  persistent  slow  pulse,  the  absence  uf  Icm-ocytosis.  and  the 
"diazo-reaction''  may  aid  in  the  diagnosis.  .Etiological  factors,  such  as  the 
occurrence  of  undoubted  cases  of  typhoid  in  the  neighborhood,  arc  of  great 
diagnostic  value  in  obscure  cases.  Sometimes  the  diagno.^is  cannot  be  estab- 
lished till  the  ai>pcarance  of  certain  symiitoms,  like  intestinal  hemorrhage,  a 
characteristic  motle  of  convalescem-c — viz.,  by  lysis — or  a  relnps^;.  It  is  an 
important  rule  not  to  make  a  diagnosis  of  typhoid  after  a  single  examination. 
It  is  generally  necessary  to  observe  the  case  accurately  for  several  days  fiefore 
the  diagnosis  can  be  established.  The  dilTerential  diagnot^is  from  other  acute 
diseases,  such  as  miliary  tuberculosis,  acute  endocarditis,  meningitis,  etc.,  will 
be  considered  in  discussing  these  diseases. 
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The  JiagnoBis  is  usually  nioet  difflaiU  in  the  casefi  with  an  imperfect 
hifiton'  which  are  first  seen  in  a  severe  "  typhoidfll "  state,  with  high  fever, 
disturbances  of  consciousness,  etc.  These  are  tlie  cases  in  which  we  must  also 
consider,  beside  typhoid  fever,  niilinry  tulierculosis.  acute  septic  or  pyjemic 
infection  (including  acute  malignant  endocarditis),  meningitis,  severe  "ty- 
phoid pneumonia"  etc.  The  clinical  differential  diagnosis  between  typhoid 
and  these  conditions  will  be  spoken  of  later. 

It  is  just  in  these  doubtful  cases  that  tlie  newer  methods  of  bacteriological 
diagnosis  ren4ler  incalculable  aid. 

The  bacteriological  diagiiosis  of  typhoid  fever  is  arrived  at  by  two  means 
— first,  the  examination  of  the  hloo<l  for  specific  properties;  secondly,  the 
direct  examination  of  the  bloo<l  ff»r  tvphoid  baiilli.  The  first  method  (serum 
diagnosis,  Gnd»er-\Vidal  reaction)  is  based  on  the  principle  that  the  typhoid 
infecrion  (like  many  other  infectious)  stimulates  tlie  development  of  specific 
**  antiliodiea '■  in  the  blood  serum  of  the  infected  patient  rfeiffer  was  the 
first  to  discover  that  typhoid  bacilli,  injected  in  letlial  amount  into  a  rabbit's 
aUlomen,  become  disintegrate*!  \v\ii.-n  a  small  quantity  of  eerum  from  an 
immunized  animal  is  simultaneously  added  (*' bacteriolyt^is '').  Gruljcr  f((und 
that  tiie  blood  serum  from  patients  recently  ret^overcd  from  typhoid  liad  a 
peculiar  grouping,  "agglutinating"  ffTect  on  living  typhoid  bacilli,  and  Wiilal 
was  the  first  to  show  that  this  "  ugijlutitmtion  "  could  frcijui'iitly  be  observed 
during  the  course  nf  the  disease. 

When  the  necessary  precautions  are  taken,  the  Gniber-Widal  reaction  ia 
of  great  practical  importance.  Although  not  absolutely  diagnostic,  it  ia  of 
great  weight  l)oth  when  present  and  whi-n  absent.  Tbe  macroscopic  and  the 
microscopic  reactions  are  to  be  diircrontintciL  Tbc  former  ia  carried  out  by 
adding  one  or  more  drops  of  the  blood  scrum  of  the  patient  to  a  uniformly 
cloudy  susjjcnsion  of  living  tyj>hoid  bacilli  in  o  c.c.  of  bouillon.  The  test 
tube  is  allowed  to  stand  for  a  few  hours  (best  in  a  thermostat  at  37°  C). 
If  the  reaction  is  ]>ositive,  the  bacilli  are  agglutinated  in  a  conecntration  of 
1-to-lOO,  or  at  least  of  l-to-50.  They  iiecome  clumped,  sink  lo  the  bottom,  the 
bouillon  becomes  perfe<"tly  clear.  Even  more 
characteristic  ia  the  wicroscopica}  serum  di- 
agnosis. To  one  drop  of  a  fresh  bouillon 
culture  of  typhoid  bacilli  the  serum  nf  tlic 
typhoi'l  stifiptft  is  added  in  varying  ]u<>por- 
tiotii».  A  drop  of  the  mixture  is  examined 
under  tlie  micro8co|)e.  If  the  reaction  is 
present,  the  evenly  distributed  nu^tile  rods 
become  clumped  and  iiuiuotile  in  a  few  iiiin- 
utes  or,  at  most,  in  half  an  hour  {see  Kig.  4j. 
The  blood  senim  of  typhoid  patients  ahowa 
ibis  peculiarity  to  so  great  a  degree  tliat  one 
drop  is  sufficient  to  give  the  react  inn  with  the 
typhoid  bacilli  in  8usi)ension  iu  Iwenty,  thir- 
ty, and  even  up  to  one  hundred  drops  of 
bouillon.  On  the  other  hand,  the  serum  of 
healthy  indivi^luals,  or  of  those  suffering  from  other  diseases  than  t\']ihoifl, 
does  not  possess  this  agglutinating  power  at   all,  or  only   to  a   very  mucli 


Fio.  4. — Widul  nartioii.  Agglutiua- 
tion  of  the  typhdid  bacilli.  (Coiu- 
piirc  with  Vie.  2.) 
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filigliter  degree.  'J'yplioid  is  thus  almost  invariaMy  present  if  ajrglutination 
otHJura  with  a  l-to-50  Id  a  1-lo-lUO  dilution.  The  reaction  is  8<^metime» 
present  on  the  third  or  fourth  day  of  the  disease^  hut,  as  a  rule,  not  till  the 
iR'ginnin^i:  of  thtr  second  week.  Very  rarely,  it  takes  place  only  at  a  later 
period.  If  there  is  no  sign  of  agglutinatiou  in  a  cat-e  of  fever  of  two  weeks' 
duration,  one  may  almost  ahsolutely  exclude  t\*phoid  fever.  The  reaction 
persists  for  a  considerahle  time  (months  and  even  years)  after  tlie  attack  of 
the  disease.  The  Gruf)er-Widal  renttion  can  he  ohtaitied  willi  the  serum 
from  vesiiles  or  wit!i  serous  inflammatory  exuth-^ilcs  of  typhoid  jiatients. 

The  signilicance  of  the  Widal  reaction  is  somewhat  limited  (K.  Stem), 
becauBC,  on  the  one  hand,  it  is  not  present  in  some  cases  of  typhoid  fever, 
and,  on  the  other,  the  serum  in  other  diseases  (infections  with  colon  bacilli, 
with  B.  jiroteus  and  icterus)  may  agglutinate  the  typhoid  haiilli.  Despite 
this,  the  Widal  reaction,  in  Lomhination  with  the  clinical  8YUipl<»ms,  remains 
of  the  utmost  value  in  the  diagnonis.  Ficker's  ohservation,  that  a  suspea- 
eioQ  of  killed  and  ground-up  typhoid  bacilli  is  agglutinated  by  typhoid  serum, 
18  of  value  in  general  practice,  Ficker's  "  typlioid  dia^nosticator  "  (to  he 
ohtftined  from  E.  Merck,  of  Darmstadt)  ia  based  upon  this  possihility  of  a 
macroscopic  c.samination  without  Uie  use  of  any  hacteriological  apparatus. 

The  ultimate  achievement  of  the  bacteriological  diagnosis  of  typfioid  must, 
however,  !«  the  demonstration  of  the  bacilli  in  the  body  of  the  patient.  This 
can  only  he  done,  to  be  sun?,  in  a  haeteriologica!  laboratory,  and  is  therefore 
not  available  in  general  practice.  But  when  it  can  possibly  be  performed, 
tlie  direct  proof  of  the  presence  of  typhoid  bacilli  permits  a  certainty  of 
diagnosis  that  is  not  possible  by  any  other  means.  The  aearch  for  the  bacilli 
in  the  urine  is,  as  yet,  of  the  least  diagnostic  value.  Of  more  importance  is 
their  demonstration  in  the  feces.  Since  the  introduction  of  the  Drigalski- 
Conradi  culture  medium  the  differentiation  between  the  typhoid  and  the 
colon  bacilli  lias  become  a  much  simpler  matter  The  inwlium  ia  an  agar 
plate  containing  milk  sugar,  sodium  carbonate,  nutrose,  and  litmus.  Most 
of  the  other  varieties  of  bacteria  are  excluded  by  the  addition  of  "crystal 
violet''  to  the  medium,  thus  leaving  behind  the  colon  and  typhoid  colonies. 
The  colon  bacilli  generate  lactic  acid,  and  therefore  the  colonics  are  red;  the 
typhoid  bacilli  grow  in  blue  colonies.  The  nature  of  the  latter  is  establisiied 
by  further  examination  (agglutination,  etc.).  The  bacteriological  examina- 
tion of  the  blood  has,  however,  gained  the  greatest  signilicnrice  (Schott- 
miiller).  About  20  c.c.  of  blood  are  removed  from  one  of  the  veins  of  the 
arm  by  means  of  a  Luer  syringe,  and  ia  at  once  mixetl  in  several  tubes  with 
liquefied  agar  at  a  tem|)erature  of  45°  C.  (113°  F.)  and  poured  into  Petri 
dishes,  which  are  placed  in  the  incubator  at  37°  C.  (08.(>'*  F.).  In  positive 
cases  small  gray  colonies  appear  in  the  blood  agar  in  twenty-four  to  forty- 
eight  hours.  The  deeper  colonies  look  black,  owing  to  the  formation  of  sul- 
phid  of  iron.  The  deefK?r  tolonies  are  typhoidal  and  must  l>e  subjected  to 
further  inicropcoj»ical  examination.  With  careful  technic  the  method  gives 
excellent  results.  It  is  employed  in  all  typhoid  and  typhoid-sus]>cct  cases 
in  the  Breslau  clinic.  The  positive  finding  of  ty[>lioid  bacilli  in  the  blood 
occurs  in  at  least  ninety  per  cent  of  all  cases  of  typhoid,  and  lias  made  the 
positive  diagnosis  for  us  in  many  cases  in  which  the  diagnosis  was  otherwise 
uncertain  or  even  impossible.     Even  in  the  first  days  of  the  fever  the  bacilli 
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can  often  be  demonstrate*!  in  Liu*  hloo*].  In  fatal  cases  the  bacilli  in  the 
blood  increase  greatly  in  number  yhoitly  ht.'furc  tlrnth.  The  attempts  rpcently 
made  to  grow  Uie  bacilli  from  smaller  fjuantitics  of  blood  (l-to-2  c.c.)  are  of 
great  practical  importance.  For  Ibis  purpose  there  must  first  be  a  prelim- 
inary "enriclmient "  of  tbe  bacilli.  This  is  accomplished  tliroiigh  the  addi- 
tion of  sterile  bile  or  pepton  solution  to  tbe  blood,  and  then  placing  tbe 
mixture  for  twenty-four  hours  in  the  incubator, 

Prognosis. — A  perfectly  favorable  prognosis  should  never  be  made.  Cases 
which  seem  the  mildest  may  become  dangerous  (from  intestinal  jjerforation, 
etc.).  Yet,  if  there  are  good  nursing  and  gootl  treatment,  typhoid  fever  is 
not  a  particularly  dangerous  diseage.  and  we  may  hope  for  recovery  even  in 
very  sei-ere  attacks.  The  danger  lies,  first,  in  the  severity  of  the  infection, 
as  shown  chiefly  (though  not  wholly)  by  tbe  height  of  tbe  fever  ami  the 
intensity  of  the  general  symptoms.  A  further  dani^-r  is  the  appearance  of 
the  complications  already  enumerated  and  discussed.  Thirdly,  the  constitu- 
tion and  condition  of  the  individual  are  important.  The  circumstances  com- 
ing luider  tlus  head  have  likewise  been  repeatedly  mentioned  above.  All 
tJiese  factors  mnst  be  carefully  estimated  before  we  decide  as  to  the  danger 
in  each  case  and  make  our  pniguosia. 

The  mortality  in  tvpboid  varitis  greatly  in  the  Fcparnle  epidemics.  The 
severe  cases  are  undoubtedly  more  frequent  at  some  times  than  at  othera. 
Tliifi  renders  it  difficult  to  give  statistics  which  are  universally  applieahle. 
We  may  in  general  reckon  on  an  averafje  mortality  of  about  ten  per  cent, 
and  measure  tlie  severity  of  separate  epidemics  by  this  stajubird.  Numerousi 
observers  agree  that  the  treatment  now  in  vogue  has  decidedly  diminisilied 
the  mortality.  It  was  formerly  not  rare  for  it  to  reach  twenty  or  twenty- 
five  per  cent. 

Treatment. — A  specific  cure  for  typhoid— i.  e.,  poine  remedy  to  destroy 
the  spetilic  cause  of  the  disease  within  the  system,  or  to  renfler  it  harmless — 
is  as  yet  unknown.  Bacteriologists  are  now  att<'mpting  to  discover  a  specific 
Temedy,  in  the  same  way  that  they  are  attempting  it  in  all  of  the  other  seri- 
ous infectious  diseases.  An  effort  li«s  been  made  to  ptimubite  the  formation 
of  immune  bodies  by  the  injection  of  snmll  {[uuntitiff;  of  killed  typhoid  barilli 
into  tbe  typhoid  patient.  The  injection  of  other  kinds  of  litieterin  (t*H[iet  iaily 
the  Bacillus  pyocyancns)  has  also  been  tried.  Reee^nt  investigations  have  denit 
with  a  serum  therapy,  the  immune  sera  being  obtained  from  animals.  All 
tlwse  studios  are  of  great  scientific  interest,  but  their  jrnutieul  results  ure  still 
■^Tery  doubtful. 

^ff  Under  these  circumstances  the  treatment  of  typhoid  must  still  be  chiefly 
dietetic  and  symptomatic,  and  in  one  sense  prophylactic.  We  mnst  fight  tbe 
^^  ajVTnptoms  already  present,  and  further  seek,  as  far  as  possible,  to  defend  the 
Bippntifnt  from  the  attack  of  certain  djingerous  secDinhiry  disorders.  Starting 
F  out  with  tliifl  view,  the  proper  treatment  of  typhoid  fever  is  a  task  of  the 
^  ^  highest  importance,  and  by  no  means  a  thanklcps  one. 

■■       We  will  begin  by  considering  (be  general  treatment.    The  sick-room  must 
r"*  not  be  too  warm,  and  must  be  fre<iuently  and  thoroughly  aired.     The  sick- 
bed must  be  well  cared  for.     If  effort  be  made  to  prevent  bedsores,  we  shtiU 
obviate  one  source  of  pain  and  danger  (vide  ttupraj,  and  save  oui-selves  and 
tlie  nurse  much  trouble.    Those  who  are  very  ill  sliould  therefore  be  laid  on 
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an  air  cushion  or,  if  possible,  a  water  bed.    The  patient  should  be  told  not 

to  lie  alwHYs  upon  his  back,  but  to  change  row  and  then  ui>on  his  side.  The 
hack,  the  region  of  tlie  sacrum,  and  the  iieels  are  to  be  often  bathed  witli 
French  brandy,  etc.,  and  anointed.  The  minutest  bedsore  is  to  be  treated 
carefully.  It  shnulrl  he  cleansed  twice  a  day  and  dressed  with  a  mercurial 
ointment  or  one  contiiining  EV-niviiin  Iml^win  (l-to-30),>  etc.  If  the  hed?ore  lie 
exten.cive,  careful  dus^lin^'  with  powdered  dcniiatoi,  or  a  similarly  acting  dust- 
ing powder,  is  vary  ullkient  treatment.  We  should  be  particularly  careful 
not  to  let  the  skin  l)e  undermined.  If  this  has  already  occurred,  we  must  be 
[irtitnpt  in  the  use  of  the  knife. 

\\\'  cannot  too  t^troii^ly  recommend  that  the  mouth  should  be  kept  clean. 
In  a  light  case  tlic  ])atient  can  see  to  this  !iimself,  hut  otherwise  the  mouth 
and  t(nigue  must  Ih;  frLM|uently  ck'ansed  with  a  linen  clotli  wcl  in  cold'water 
or  a  solution  of  borax  (l-to-30).  Perhaps  we  need  hardly  repeat  the  reason 
for  tliis  excessive  f'h'jinline.s.s.  Tt  Vw?^  in  the  cau-iati^e  relaHon  U'tween  stoma- 
titifi  and  infliimunitiou  of  tlie  parotid  gland,  nnd  of  the  middle  ear.  If  the 
tongiu'  and  lips  he  dry,  they  may  be  touched  with  glycerin. 

The  diet  must  he  at  once  liquid  and  ncmrishin^.  Milk  is  excellent,  and  it 
should  ahviiys  In?  ordered,  but  it  can,  unfortunately,  be  taken  by  very  few 
patients  continuously.  It  is  often  hotter  hnrne  if  cotTee,  tea,  or  a  little  brandy 
be  added  to  it.  C'tx'oa  made  with  milk  may  also  be  given  for  a  change.  In 
severe  cases  we  have  frequently  employed  the  various  Imby  foods,  such  as 
hygiama,  with  benefit.  Besides  milk,  the  tliick  soups,  gruels  (oatmeal),  soups 
ctmtaining  sago,  rice,  farina,  and  the  like,  are  to  be  ordertnl.  Aieat  broths  are 
8ls<»  allowable,  and  may  W.  made  more  nutritious  by  various  adtlitimis  (meat 
juice,  sanatogen,  nutrose.  pcrha]>s  an  egg),  Someiimes  calf's-rool  jelly  is  of 
value.  The  demands  that  patients  often  make  for  more  solid  nnurisliment 
may  Ije  acceded  to  without  risk  by  feeding  them  on  rolls  or  zwielmck  that 
have  been  soakt^d.  Cukes,  sweet  crackers,  biscuits,  and  the  like  are  also  useful. 
"When  the  strength  of  the  jiatient  is  dangerously  reduced,  hiH'f  tea  or  expressed 
meat  juice  shouhl  be  ordered.  The  newer  artificially  (irepared  meat  juices  and 
albuminous  preparations  may  also  be  emphiyed  with  bcneiit. 

When  the  fever  takes  a  Blug«fish  course,  we  must  often  begin  to  give 
stronger  nourishment  heffire  the  fever  has  ende<L  The  hcht  drink  is  cold 
water,  which  must  U»  offenHl  to  the  patient  even  when  he  does  not  a^k  for  it. 
I^emonade  and  similar  preparations  generally  become  distasteful  in  time. 
Drinks  ct)ntaining  earlnm  dioxid  are  to  lie  avoided,  l)ecause  they  increase 
t!ie  meteorism.  <'ohl  tea  with  milk  as  well  as  with  the  fruit  juices  (esix-cially 
the  cranberry)  is  good.  In  severer  cases  we  should  give  some  good  strong 
wine,  such  as  port,  Malaga,  or  Hungarian  wine,  but  it  is  not  necessar}'  to  force 
the  patient  to  take  wine  if  he  does  not  care  for  it.  If  the  patient  desire's  beer, 
we  need  not  hesitate  to  give  it  in  moderate  amount.  Ouring  cMiivalesceuce 
we  should  be  very  careful  about  diet,  since  errors  often  liave  disagreeable  con- 
sequences. We  must  wait  till  there  has  been  no  fever  at  all  for  one  to  two 
weeks  lM?fore  wo  allow  a  solid,  animal  diet,  and  return  by  degrees  to  common 
sorts  of  food. 

'  The  uneuonturo  IxalMmi  peniviani  is  mnde  by  roixins  one  part  of  balsam  very  thoroughly 
with  thirty  parts  of  the  glyccrite  of  atATch  (B.  P.).     It  is  not  uflicinal  in  Ocrmanj'. — Thans, 
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The  genonil  and  dietetic  treatment  which  we  have  thus  far  discussed  is  very 
important.  Outside  of  this,  it  is  our  opinion  tliat  there  is  only  one  method  of 
Irerttment  to  |/e  chiefly  considere<l — at  least  under  the  preeeut  liuiitations  of  our 
therapeutic  ability.  This  melliod  consists  in  the  persistent  use  of  cool  hatlis,  as 
first  practiced  hy  Brand  in  Stettin,  Althougli  the  indiuations  for  thin  method 
of  treatment  are  no  hin*(cr  exactly  what  its  original  prutimler  lield  them  to  l>e, 
and  altJiou^h,  therefore,  some  of  the  minutia'  of  the  troatnicut  must  he  cliantred, 
tiiere  is  at  pn^sent  no  other  single  method  of  treating  typhoid  fever  wliich  has 
8o  numerous  ami  evident  advantnges  for  the  patient  when  ])roperly  and  moder- 
ately used.  To  carry  it  o\il  in  private  practic-e  miiy  nfl(?n  lie  itiorc  difhiiilt  Ihan 
in  a  well-appointed  hospitah  However,  even  in  private  housps  it  will  generally 
)*o  possible  to  manage  it,  and  we  regard  it  as  the  duty  of  every  physician  w!io 
undertakes  to  treat  a  severe  case  of  typhoid  to  try  his  best  to  Imve  the  baths 
omplnyed. 

The  great  advantages  of  tlie  treatment  hy  haths  are:  1.  The  Imths  diminish 
the  fever,  if  their  temperature  he  only  i^uHkientty  low,  l>y  <lirect  absorjititui  of 
lieat.  The  baths  thus  obviate,  as  far  as  possible,  all  the  had  utfects  which  iniglit 
result  from  a  rise  of  temperature.  2.  The  direct  infhience  of  the  baths  upon 
the  nervous  system  is  still  more  important.  The  inlelhxt  liocomen  thnuer,  the 
apathy  and  dullness  diminish.  In  fact*  if  halhs  he  nsud,  we  do  nut  see  nearly 
HI  often  us  formerly  tlie  grave  "typhoid  comlition."  It  is  thus  evident  that 
bathing  not  only  causes  an  improvement  in  the  subjective  sensations  of  the 
]>;Uieut,  but  brings  in  its  train  many  other  heuerK'ial  effects.  The  patient 
takes  his  nourishment  l^ettet*,  does  not  so  often  swallow  the  wrong  way,  coughs 
more  effectively,  is  easier  to  move,  and  his  hoily  and  his  movith  can  he  better 
cleansed.  3.  The  influence  of  the  baths  upon  the  respiratory  organs  is  of  the 
j^entest  importance.  We  refer  espcfnally  to  the  stinuilation  to  dcejver  inspira- 
tion, and  the  prr)motion  of  expectoration.  The  best  proof  <(f  thn  hcnedt  of  this 
influence  is  the  circumstance  that  if  patients  are  suhjected  to  halhs  from  Ihe 
start,  it  is  comparatively  a  rare  tiling  for  severe  bronchitis,  atelectasis,  and 
rnlarrhal  pneumonia  to  develop.  4.  Tlie  good  care  of  tlie  skin,  whicli  the 
bathing  makes  possible,  is  not  to  he  despised.  Since  this  treatment  has  been 
inlrcKluccd,  bedsores  are  much  rarer  in  typhoid  than  before.  5.  Lastly,  the 
baths  are  sometimes  observed  to  have  a  diuretic  effect. 

Wliat  has  been  said  shows  that  tiie  bfight  of  the  fever  is  by  no  means  the 
fole  indication  for  the  employment  of  luiths,  at  least  in  our  opinion.  "^I'he 
<-ondition  of  the  nervous  system  and  of  the  respiratory  organs  is  also  li*  l>e  con- 
sidered. It  is  true  that  numerous  mihl  cases  mii  a  I'livorable  course  without 
a  single  hath;  but  we  should  always  remember  that  this  treatment  is  not  only 
directed  against  the  symptoms  already  existing,  hut  lias  also  a  prophylactic 
im|>ortance,  since  it  tends  to  prevent  any  severe  cerebral  or  jmhnonary  rniini- 
festatious. 

Wc  will  pass  on  to  the  H|H?**ial  method  of  carrying  out  balneo-thcraiRHitica 
in  typhoid.  Full  hallis  are  geuerully  employed,  inmiersing  the  patient  to  his 
neck.  The  tub  must  stand,  if  ptissilile,  jjy  the  l>edside.  In  hospitals,  where 
there  are  i>eds  on  rollers,  it  is  a  l>ettpr  way  to  wheel  the  patients  into  the  bath- 
room. All  who  are  severely  ill  should  lie  lifted  into  the  hath  and  there  held 
and  supported,  to  avoid  any  bodily  fatigue.  During  the  bath  the  skin  should 
be  gently  rubbed.    This  averts  unpleasant  sensations  of  chilliness.     The  tem- 
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perature  of  the  water  should  not  be  set  toc)  low,  es 

We  iHfgin  at  85°  to  i»0°  F.  ('Mr  to  32°  C),  or,  if 
Bcnsitivu  and  timid,  at  even  warnipr  tPniiK^rntiires 


pecially  for  the  first  baths. 

he  in<lividual  be  elderly  or 
Whon  the  patient  has  lje- 


conie  at'cusluiuc'd  to  tlie  tenijx'rature  of  the  water,  we  can  v(w\  off  the  hath 
still  further.  Hatiiw  helow  73°  F.  [i^"  C)  have  scarcely  ever  been  used  by 
U8,  and  we  l>elieve  tliat  they  are  sehlom  needed.  A  very  satisfactory  average 
toniporature  is  80"  to  85^  F.  (^5°  to  30°  C).  A  batli  lasts,  on  the  average, 
ten  minutes.  If  the  patient  feels  very  cold  or  very  uneasy  in  the  hath,  it  must 
be  cut  short.  After  the  bath  the  patient  is  at  once  lifted  into  bed,  wrapped 
up  in  a  siiect  previously  made  ready,  and  wiped  dry,  with  rather  vigorous 
rubbing  of  the  extremities  and  hut-k.  Tlie  moist  sheet  is  then  ri^moved.  The 
patient  is  covered  up  nither  warmly,  and  is  given  some  hot  broth  or  a  sip  of 
good  strong  wine.  The  etTeet  of  the  bath  upon  the  temperature  is  measured 
about  half  an  hour  later  by  the  rectum.  If  the  temperature  be  2°  to  3*"  F. 
(1°  to  2°  C.)  lower  tluui  before,  the  result  is  deemed  satisfactory.  Often  the 
difference  is  greater,  Imt  in  severe  cases  the  fe\er  may  be  so  obstinate  that  the 
temj)eraliire  remits  only  a  small  frautinn  t>f  a  degree.  In  such  cases  it  is  some- 
times permitisilde  to  lower  the  temperature  of  tlie  hath  still  more,  or  continue 
it  II  little  longer.  If  cool  batliH  are  ill  borne,  protracted  baths  of  lukewarm 
water  are  sometimes  very  e(!iiient  (Riess,  and  others). 

In  so  far  as  the  lieiglit  of  the  fever  furnishes  an  indication  for  baths,  we 
may  accept  103,G°  F.  (3i>.8°  C.)  in  the  rectum,  as  the  temperature  calling  for  a 
bath,  but  spontaneous  variations  of  tlte  temperature  of  the  body  are  always  to 
be  regarded.  In  cases  whicli  show  a  low  morning  temperature  without  special 
interference,  the  height  of  the  evening  temperature  is  seldom  an  indication 
for  a  cold  bath.  We  regard  it  as  \f^Ty  important  tliat  the  baths  be  not  given 
too  frequently,  since  their  advantages  may  thus  he  overbalanced  by  their  incon- 
testable evil  consequeni'cs.  At  present  we  rarely  prescribe  more  than  two  to 
four  baths  a  day.  At  night  we  have  given  baths  only  very  sehlom.  when  forced 
to  by  extremely  high  temperatures  or  other  bad  symptoms.  It  must  be  a  mis- 
take to  wake  a  patient  who  is  quietly  sleeping,  and  put  him  into  cold  water, 
even  if  his  temperature  is  al>ove  104°  F.  (40°  C.).  On  the  other  hand,  even  if 
the  temperature  be  not  excessive,  or  even  if  it  be  noriiiaU  there  is,  as  we  have 
said,  no  lielLer  remedy  timu  the  Imtlis  for  severe  pulmonary  or  cerehral  symp- 
toms. In  such  cases  we  often  raise  the  temperature  of  tiie  baths  a  little,  and 
during  them  we  have  cohhrr  watcT  ponrcd  upon  the  head  and  back.  If  we  do 
this,  the  cars  must  be  stopped  with  cotton  wool,  lest  the  cold  water  find  its 
way  into  them. 

Advantageous  as  the  Imih  treatment  of  typhoid  generally  is,  it  must,  how- 
ever, like  every  other  tiierapeutic  method,  be  used  with  wise  moderation  and 
with  constant  regard  to  individual  conditions.  If  the  patients  are  verv*  weak, 
show  a  strong  aversion  to  the  batli.s,  or  feel  dull  and  exhausted  instead  of 
refreshed  after  them,  it  is  well  to  consider  whi^lher  we  really  do  good  by  con- 
tinuing their  employment.  In  such  cases  we  have  often  advised  cold  wet  packs 
of  the  whole  body  in  bed,  instead  of  the  baths,  and  we  consider  such  a  use  of 
cfild  as  very  advisable  in  these  cases.  The  antithermic  action  of  the  pack  i.s,  of 
course,  much  less  than  that  of  the  liath,  but  it  can  easily  be  aided  Ijy  the  exhibi- 
tion of  antipyretics  internally.  The  res]'iration  and  the  nervous  system,  how- 
ever, are  almost  always  most  favorably  alfeclud.    Most  patiente  readily  consent 
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to  the  packs  and  lie  quiet  fur  an  liour  or  two  in  tlie  wet  enveloi>u.  We  woula 
Tgently  recommend  tlie  more  frequent  use  of  packs,  esj>eeially  iu  private 
tracticc,  where  the  bath  treatment  often  meets  with  greater  ilitlieullies  than  iu 
ii*trpitaLd.  We  should  here  always  liegin  with  lii*ijher  temperatures,  and  only 
:nulnttUy  go  on  to  cold  packs. 

There  are  a  number  of  contraindications  ta  the  use  of  baths  which  cannot 
disregarded.    First,  the  occurrence  of  intestinal  hemorrhage,  however  slight, 
and   likewise  the  suspicion   that  peritonitis   is  developing,  prohibit   bathing. 
Jn  tliose  cases  quiet  is  the  very  first  recjuiremcnt  of  the  pationt.  ami  the  baths 
tnist  Iw  at  once  discontinued.    Tlie  onset  of  otitis,  severe  larvngeal  atfectirtns, 
ind  acute  nephritis  are  alsu  complications  in  whicli  we  should  properly  omit  the 
Ikaths  entirely  or  employ  them  very  cautiously,  giving  them  warmer  and  less 
"reqnently.     Sometimes  rheumatic  pains  in  the  litiibs  or  an  attack  of  boils 
fivnder  tlie  L*fmtinued  use  of  baths  dinkult.     In  short,  we  see  that  nothing 
tild  lie  more  foolish  than  to  try  to  establish  a  general  rule  for  the  hath  treat- 
went  of  typhoid. 

In  many  cases  of  typhoid  fever  any  medication,  in  addition  to  dietarv'  and 

^hyilrotherapeutic  measures,  is  quile  unnecessary.     Under  some  circunifltances 

■rtain  drugs,  however,  can  aid  the  tn'iitment.     I  refer  especially  to  the  use 

»f  calomel  at  the  beginning  of  the  disease.     Wunderlich  thought  he  noticed 

hat  the  administration  of  two  to  three  calomel  ])owders  of  5  gr.   (gni.  O.I^) 

>ach  in  the  iirst  week  of  the  disease  had  an  ameliorating  effect  on  its  coursie, 

and  sometinies  even  shortened   it.     This,  of  cfiurse.  can  scarcely  be  proved. 

Jlowever,  I  consider  the  exhibition  of  calomel  useful,  especially   in   those 

ither  frequent  instances  in  which  there  is  ci>n5lipntion  at  the  beginning  of 

the  disease.     1  do  not  employ  the  dnjg  in  tlie  latt-r  stages,  hut  when  there  are 

|nn  otlier  special  indications,  I  prescrilie  only  a  simple  muriatic-acid  mixture. 

he  question  has  been  widely  discussed  as  to  the  advisability  of  combating  the 

fever  through  the  administration  of  autijiyretics. 

The  one-sided  point  of  view  which  cousidured  that   the  cliiff  task  of  the 
ihysician  in  the  treatment  of  acute  fe))rile  disease  was  to  lower  the  temperature 
been  gradually  abandoned.     Iu  des<*ribing  the  l»ath  trcHtmeuL  of  ty[thoid 
fc  liave  emptiasi;!ed  the  fact  that  the  action  of  the  bath  in  reducing  the  teni- 
■ralure  w;is  only  one  facti>r,  and  ]>crtmps  neither  the  most  eflioient  nor  the 
lost  impftrtant  factor,  in  the  curative  actit^n  aimed  at.    In  giving  antipyretics 
internally  their  antifebrile  action  irs  of  chief  importance,  hut  some  of  tlieni 
ilso  have  a  certain  sedative  action  on  the  nervous  system.     The  important 
influence  of  the  bath  on  the  respiration  and  skin  they  do  not  possess.     If 
^e  had  to  decide  wliether  to  treat  tyjdioid  exclu.sively  by  baths  or  exolu!§ive!y 
)y  antipyrin  and  similar  drugs,  we  should  decidedly  prefer  the  former.     We 
rould  not  wholly  exclude  the  use  of  antipyretics  internally  iu  the  treatment 
if  typhoid,  but  we  wouhl  limit  their  use  more  than  is  often  the  case.     In  our 
rpinioQ  they  are  indicated  only  when  with  existing  high  fever  baths  are  for 
iny  reason  impossible  or  contraindicated  {vide  suf*ra)^  or  wlien,  in  spite  of  the 
illis,  tlie  fever  remains  constantly  high.     In  such  cases  the  baths  can  often 
be  judiciously  combined  with  the  use  of  antip\Tetics  internally  if  the  patient 
bears  the  drug  well  and  feels  better  subjectively  after  tlie  reduction  of  tem- 
perature than  before.     We  often  treat  t.vphoid  patients  by  hiiths  in  the  day, 
md,  if  the  fever  be  high,  by  a  dose  of  antipyrin  (15  to  30  grains,  gm.  1  to  :J) 
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at  night  With  severe  headache,  nervous  restlosfineas,  etc.,  this  remedy  is 
eBpeeially  indicated ;  but  we  regard  it  bb  at  least  useless  and  often  improper 
tD  give  a  patient  with  modorato  fever  large  doses  of  an  antipyretic  without  any 
suffifient  reastm,  as  uiif<3rtiumtely  is  often  tiie  rase  in  practiw;  the  only  perma- 
nent result  is  tu  niakc*  llie  patient  (w\  worse  and  upset  his  stomach.  (In 
America,  the  use  of  antipyretics  in  tyj>h(jid  and  other  acute  infectious  fevers  is 
exceptional.  They  may  occasion  collapse,  particularly  if  given  just  as  a  lysis 
or  crisis  is  ahout  to  begin.] 

In  regard  to  tlit^  ilitTerpnt  antipyretics  sn  frequently  brought  forward  and 
reconiutended  of  late,  we  are  nf  the  opinion  that  nntipyrin  is  moBt  to  he  rec- 
omuH'iidt'd.  It  WHH  intr<Kluced  by  L.  Knorr  and  first  reronnnended  by  Filehne. 
Jn  [loses  of  15  to  30  gr.  (gnu  1  to  2).  licst  given  in  wafers,  it  usually  reduces 
the  tcmpt'rature  considerably,  although  we  may  find  that  the  height  and  llie 
ohstinacy  of  the  fever  are  not  identical  terms.  We  iio  not  often  see  unpleas- 
ant effects  from  antipyrin  (such  as  vomiting,  profuse  sweating  with  deferves- 
cence, a  chill  when  the  temperature  rises  again,  and  sometimes  a  measles- 
like eruption).  The  patient  often  feels  better  tlian  before  while  under  the 
intluence  of  antipyrin,  since  the  drug,  as  we  havo  said,  also  acts  favorably 
on  the  nervous  symptoms  (iieadache,  restlessness).  The  dose  of  15  to  30  gr, 
(gm.  1  to  2)  can  in  severe  cases  he  repeated  several  times  a  day,  hut,  as  a  rule, 
we  should  not  exceed  80  or  !M)  gr.  {gnj.  5  to  6)  in  the  twenty-four  hours. 
One  or  two  iloscs  n  *ljiy  an?  usually  all-sullicient.  Laitujihcnin  is  also  much 
recommended  and  even  held  as  a  spct-iiic  in  typhoid.  In  doses  of  7  to  15  gr, 
(gni.  0.5  to  1)  it  reduces  the  ternpernture  considerably  and  usually  causes  a 
marked  improvement  in  the  general  condition.  A  total  of  80  or  90  gr, 
(gm.  o  to  (i)  can  1h"  used  in  a  day.  (Jf  the  ninny  other  aniipyretics  which,  of 
course,  have  often  been  tried  in  typhoirl,  we  may  first  nicutiim  antifehrin 
(acetanilid),  which  in  doses  of  4  to  7  gr.  (gm,  0.25  to  0,5)  has  a  similar 
action  to  nntipyrin  (Cahn  and  Hcpp),  and  it  should  be  used  in  practice 
among  the  prtor  because  it  is  much  cheaper.  If  we  avoid  too  large  doses  we 
seldom  see  unpleasant  results.  The  iippearance  of  a  ])ale  cyanotic  hue  of  tlie 
skin  is  the  only  disturbing  feature;  this,  as  in  anilin  poisoning,  is  probably 
due  to  a  change  in  the  coloring  matter  of  the  blood,  and  therefore  warns  us 
to  be  cautious.  Other  new  antipyretics  are  phcnacetiri  (15  gr.,  gm,  1,  at  a 
dose),  pyraniidon  (1  to  7.5  gr.,  gm.  0.25  ti^  0.5),  siilipyrin,  etc.,  which  have, 
however,  no  special  advantages.  Of  the  older  antipyretics,  quinin  (in  doses 
of  15  to  22.5  gr.,  gm.  1.0  to  1.5)  is  to  be  sjtecially  menti^ined ;  indeed,  it  has 
recently  been  claimed  that  fjuinin  has  a  favorable  effect  on  the  course  of  the 
disease. 

Another  important  symptom  which  needs  special  treatment  is  intestinal 
hemorrhage.  It  has  been  already  mentioned  tliat  if  this  occurs  the  baths 
should  cease  at  once.  Further  than  this,  the  chief  remorlies  are  ice  and  opium. 
Flat  ice  bags,  cold-water  coils,  are  laid  upon  the  ahdfuncn.  The  ice  bags  should 
not  l>e  too  heavy,  anil  should,  if  po.ssil)lc,  1«>  sursjjended  from  a  hoop.  Inter- 
nally, the  patient  is  given  every  two  hours  15  or  '^0  drops  of  laudanum  or  a 
powder  of  0.5  gr.  or  1  gr.  (gm.  0.03  to  0.05)  of  opium,  eitlier  pure  or  combined 
with  acetate  of  lead  (opii,  gr.  ss.,  gm.  0.03;  pluuibi  acetatis.  gr.  j,  gm.  O.Oo; 
saccliari  alhi,  gr.  j,  gm.  0.05).  The  object  of  the  »)piuin  is  to  check  ]>eristalsis, 
and  thus  promote  the  formation  of  a  clot  ia  the  bleeding  vessel.     [Morphia 
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lubcutaneoufily  (gr.  J  to  i)  accomplishes  the  same  pTirpose  onil  more  promptly. 

t  should  be  repeated  every  half  hniir  till  beginning  narcotism.    If  neither  food 

or  drugs  J»e  given  by  the  mouth  for  some  liuurs,  there  will  lie  more  t-hance 

r  the  intestinal  coils  to  keep  quiet.]     In  severe  cases  we  may  try  injections 

f  ergotin,  or  fluid  extract  of  liydrantis,  :iU  drops  three  or  four  times,  ur  a 

l»cutaDeou£  infusion  of  about  7  ounces  ('^OU  c.c. )  of  a  one-  to  two-per-cent 

erilized  solution  of  gelatin  in  seven-per-cent  salt  solution.     For  the  threat- 

ing  anaemia  following  severe  liemorrlmges,  hubcutaneous  infusions  of  nor- 

at   salt  solution   are   to  he  employed.     The   bntlis  cannot   he   rcsiumed   till 

ere  has  been  no  bleeding  for  at  least  four  or  five  days — and  tlien  only 

utiously. 

If  peritonitis  occurs,  the  treatment  is  much  the  same.    Above  all,  opium 

«st  }w  used  ill  still  larger  doses,  hut,  uiiforlufiatt-iy,  as  a  rule,  in  vain.     The 

rgicud  treatnient  of  jwritonitis  ban  rather  more  of  a  fuluiv  ami  more  success, 

t  cx|>crience  of  this  is  still  scanty. 

If  there  is  considerable  diarrhea,  we  can  give  mistura  gnmmosu  [  V.  0.,  gum 

rabic  and  sugar,  cacii  15  parts;  water,  !T0  parts]  or  small  doses  of  opium,  the 

Iter  s*mietimes  combined  with  taniun,  tiinnigen,  etc.     In  general  it  is  cer- 

inly  proper  not  to  check  the  ordinary  moderate  diarrhea  of  t>*phoid.    Per- 

tent  constipation  is  always  to  Iw  avoided.    Constipation  at  the  lieginning  of 

e  disease  is  overcome  by  calomel   {ride,  suiira).     In  later  stages  we  always 

y  enenuita  first,  to  produce  an  operation.     If  this  dnos  n<'t  siurctul,  tlicn  we 

nsX  employ  rhubarb  or  castor  oil.     Great  tympanites  may  l>e  diniinished  by 

ring  cold  wet  cloths  or  ice  bags  upm  the  belly.     Considerahle  amounts  of 

s  may  often  be  removed  by  introducing  a  long  rectal  tube.    As  to  punctur- 

g  the  greatly  inflated  intestines,  a  method  practiced  by  some  physicians,  we 

ve  no  jwrsonal  experience. 

If  there  are  severe  pulmonary  symptoms,  batlhs  or  wet  packs  are,  as  we 

re  said,  the  best  remedies.     Internally  we  m«y  try  lifpior  auimonii  aiiisatus 

[P.  G.,  olei  anisi,  1  part;  aqua?  destillatie,  '^1  parts;  ui[\ni^  Jiminonije.  5  parts] 

nd,  especially  with  weak  heart,  benzoic  acid   (gr.  ij   to  iij.  gm.  0.1   to  0/i. 

jtowder)  and  gr.  iij,  gm.  0.'^  of  cauiphitr.     If  the  pulsr  be  vtTy  rapiil,  wc 

nur  try  an  ice  bag  over  the  heart.     If  at  the  same  time  the  pulse  is  smali 

ad   weak,  we  give  Btimulants    (camphor,  stro[dianthus,  catTcin,  and  strong 

ine).    We  only  rarely  use  digitalis  in  typhoirl.     If  symptoms  of  sevpre  cardiac 

fsknes;; — so-called  collapse — suddenly  occur,  a  rapid  and  ciuTgctic  intcrfir- 

is  urgently  demanded.     Hypodermic  stimulaiiou   should   be   en»[doye(i 

,  above  all  other  drugs,  canijihor  in  oil.    Besides  camphor,  caflein  injcc- 

ofts  (lafTein  nitrol*enz.,  2.0  in  10.0—  gr.  xv  in  l^ijss.  a<|Uffi  destillata*,  two  to 

rrv  syringcfuls)  may  l»e  employed,  an<l  wine,  strophanthus,  etc.,  intcrnnllv. 

If  the  respiration  stops  it  can  sometimes  be  started  up  again  hy  douches  of 

Olid  water  on  the  back  of  the  neck.    We  may  sometimes  restore  it  hy  artificial 

lespiralion. 

For  nervous  symptoms  the  baths  and  douching  are  the  most  elTeitive  reme- 
^ie*.     The  head  is  meanwhile    -Dvered  by  an  ice  bag-     Antipvriu  sometimes 
4cts  favorably.     If  there  be  great  excitement,  as  shown  by  excessive  restlessness 
delirium,  small  doses  of  morphin  intermilly,  or,  l>etter,  subcutaneously,  are 

\ery  useful. 
For  insumnia,  veronal  in  iloses  of  T..")  in  12  gr.  (gm.  0.5  to  0.75),  perliaps 
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in  combination  with  15  gr.  (gm.  1)  of  sodium  bromid,  may  be  tried  without 
hesitation. 

The  numerous  other  complications  and  sequelae  which  may  occur^  but 
which  catiniit  all  he  mentioned  hen?.  ^Iiouhl  lie  treated  on  general  principles. 

The  (vruphvhutic  measures  U>  avuid  the  spreading  of  the  diBcase  can  be  only 
briefly  referred  In.  Tlie  ima^i  careful  itiolation  of  the  patient  ih  naturally  of 
the  first  importance.  If  this  be  not  posBihle  in  his  home,  he  should  be  trans- 
ferred to  a  liospitHl.  Special  attention  should  be  paid  to  the  very  mild  cases 
('*  bncilH  carriers;'  vidt'  supra).  The  careful  dipiufection  of  the  excreta 
(urine  and  fece?:)  is  of  great  importance.  The  best  disinfectant  is  "  Kresol- 
wasser,"  as  preetribed  by  the  Koyal  Bureau  of  Health  (2  ounces  of  liq.  cresoli 
eaponatns  in  a  liter  of  water),  which  ia  added  in  equal  parts  to  the  feces,  urine, 
or  vomitiis,  Milk  of  lime,  clilorid  of  lime,  a  two-per-cent  solution  of  corro- 
givc  pulvliiiiale,  ly.=nh  etc.,  may  ali*o  l>e  employed. 

We  rfhuuld  further  take  cure  tliat  In^ilpaiis,  bedclotlics,  Hnen,  the  rectal 
tlsermometer,  etc.,  shoukl  he  handled  by  otlicr  persons  as  little  as  possible, 
and  sihould  be  carefully  disinfected. 

The  extensive  investigations  into  the  question  of  vaccination  against 
tyi)hoid  have  uoi  led  to  any  delinite  results,  although  they  are  by  no  means 
hopele:*8.     [Late  reports  are  encouraging.] 


APPEXDTX 
PARATYPHOID   FEVER 


Schottmiiller  and  othcrft  have  rei>eatGdly  observed  a  typhoid-like  disease, 
usually  having  a  favorable  cmirse.  in  whieii  the  hiuilli  f(»und  in  the  blood, 
stools,  and  roKcoIji'  have  ctTtrtin  ilitfrrenlial  cuhural  characteristics  which  dis- 
tinguiish  them  from  the  typhoid  hacilH.  Thus  far  two  types  (Types  A  and  B) 
have  been  identified.  The  blood  neruni  o(  paratypiioid  patients  docs  not 
agglutinate  t\7>hnid  bacilli,  hut  does  agglutinate  the  paratypiioid  organisms. 
Tliis  circumt^tance  is  esijiccijilly  valualilc  in  the  diagnrisiis.  The  paratyphoid 
bacilli  are,  hoAvever,  usually  agglutinated  liv  true  typhoid  serum.  Further 
observations  must  l>e  made  to  show  the  practical  significance  of  the  discovery 
of  paratyphoid.  It  is  worthy  of  mention  that  the  so-called  Bacdlus  paratypho- 
fius  B  is  often  the  cause  of  cases  of  *'  meat  poisouing.'* 


CHAPTER   II 


TYPHUS    FEVER 
(Spotted  Feotr.     PeUchiai  Typhoid.     Ftbri$  exanihematioa.) 

Ttphc8  fever  is  an  acute  infectious  disease,  perfectly  distinct  from  t^'phoid 
lerer,  but  formerly  often  confounded  with  it.  The  similarity  of  the  two  dis- 
«MC»r  which  led  to  their  similar  names,  consists  only  in  the  grave  general  con- 
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dition  with  fever,  and  in  a  number  of  complications  which  may  appear  in  both. 

Khere  is,  however,  an  e?-iential  differenct:'  in  tlie  M'liole  course  of  the  two  dis- 
ises,  and  especially  in  tlie  circunii4tani:*e  tliai  the  intestinal  lesion  which  is 
characteristic  of  typhoid  is  never  seen  in  tv*phu8.  The  chief  distinction  be- 
tween tlie  two  affections,  which  must  imdoubtedly  lie  in  the  difference  in  tlieir 
causes,  cannot  yet  be  demonstrated.     We  do  not  yet  know  the  organized  patlnH 

Eiic  agents  of  typhus  fever,  alliiougli  it   must  be  pi'e8upp*)8ed  tliat  they 
St. 
JEtiology. — As  to  the  way  in  which  infection  occurs,  we  have  much  less 
ormatiuu  even  than  in  relation  Uy  typhuid.     Wo  know  nothing  as  yet  as  to 
:  spei^itic  agents  wiiidi  producu  ty[)hus,  ullliuugli  niicr<Mirganisms  have  been 
repeatedly  found  in  the  blood.     It  is  an  incontestable  fact  that  tlic  ajipear- 
ice  of  typlms  in  a  place  previously  free  from  the  disease  is  always  to  be 
Ferred  to  an  importation  of  the  pathogenic  ]>oison  from  without.     It  is  like- 
ise  detennined,  thmugh  numerous  observations,  that  typhus  is  one  of  the  cop- 
ious diseases — that  is,  that  the  specihr  poison  can  lje  directly  transferred 
im  the  patients  to  others  around  him.    How  it  is  transferred  we  have  no  cer- 
in  knowledge.     Perha]>8  the  poison  is  cont-ained  in  the  expired  air;  or,  as  is 
still  more  probable,  in  the  scales  of  epidermis;  or,  perhaps,  in  the  other  excre- 
tions and  secretions  of  the  patient.     We  are  equally  ignorant  through  what 
^mnnel  the  infectious  agent  enters  the  system — whether  it  is  insjiired  or  swal- 
Ipred.    It  is  certain  tliat  tlie  poison  may  be  transferred  in  the  clothes,  etc., 
^k  the  patient  (fomites). 

f  Favorable  hygienic  surroundings  decidedly  diminish  the  contagiousness  of 
typhus  fever.  For  examjde,  in  the  well-ventilated  ])avilions  of  the  Leipsic  hos- 
jiital  there  have  rarely  been  cases  of  transfer  of  tlie  disease  to  physicians,  nurses, 
U^  other  patients.  On  tlie  other  hand,  if  the  hygienic  influences  iw  unfavorable, 
^rphus  fever  may  appear  in  very  widespread  epidemics.  Those  terrible  epi- 
demics which  have  k»en  described  under  the  names  of  "  famine  fever,"  "camp 
rver "  (Hungertyphus,  Kriegstyphus),  etc.,  were  for  the  rtiost  part  typhus 
rer.  In  the  smaller  epidemics  it  is  often  possible  to  trace  the  disease  to 
le  wretched,  overfdied  tenement  house. 

At  present  typhus  fever  appears  constantly  in  Great  Rritain.     Ireland  has 

?n  notorious  for  many  years  as  a  breeding  place  of  the  dihea.«e.     It  is  also 

|uent  in  tlie  eastern  part  of  Oermany  (I'osen,  East  I'russia  and  West  Prus- 

Silesia),  in  Poland,  Galicia,  Russia,  and  in  parts  of  soutliern  Eurojx;.    The 

dated  cases  which  occur  every  year   liere  and   there  in  central   (lermany, 

lough  n\ore  or  less  numerous,  are,  almost  without  exception,  to  be  referred  to 

importation  of  the  disease. 

Typhus  fever  attacks  by  preference  young  adults  of  twenty  to  forty  years; 
it  il  occurs  in  children,  and  is  comparatively  fre^juent  in  el<lerly  persons. 
There  is  no  marked  dependence  of  the  epidemics  upon  any  particular  season 
of  the  year.    As  in  the  case  of  typhoid  fever,  a  person  who  has  once  had  the 

Case  seems  to  enjoy  immunity  from  any  fresh  attack. 
[The  practical  acquaintance  of  American  physicians  with  typhus  fever  is, 
unately,  limited.    Many  of  (he  outbreaks  whicli  have  occurred  were  trace- 
nble  to  immigrants,  especially  from  Ireland, 

During  our  Civil  War  the  disease  broke  out  neither  among  the  armies  in 
field  nor  among  the  prisouers  of  war,    A  number  of  cases  were  reported  at 
4 


ACUTE  GENEIt\L  IN'FECTIOUS  DISEASES 


t\t9  titiH*.  but  great  doubt  has  8ince  1}een  thrown  upon  the  correctness  of  the 

Coorte  and  Symptoms  of  the  Disease. — If  we  try  to  sketch  the  characteristic 
li«<ltii\h»r  of  IvphuH  fever,  espeeiallv  as  tnnTrasft'd  with  typhoid^  we  may  say 
that  lh»'  dii»**«m>  Ijogins  much  more  ahruptly  ami  rapidly,  and  that  the  fever 
iiult'klv  luM'innett  v»^ry  high  and  the  general  distuHjance  very  severe,  but  the 
(IImi'm  IiinIa  a  nhorter  time^  seldom  more  than  two  weeks,  and,  with  a  favorable 
r«mri»t>,  pMdM'H  by  crisis  into  ret-nvery. 

The  duration  of  tlie  poritxl  of  incul)ation  seems  to  vary.  It  is  usually  about 
lv»<»lvi'  dnvH  never  less  than  four,  «.*r  nnjre  than  fuurteen  days.  Sometimes, 
fh'Miich  mil  invariably,  slight  prodroniata  precede  by  some  days  the  actual  out- 
lir*>Hli  "f  iIk'  diwas*?.  These  are  laiigin>r,  anorexia,  headache,  and  pain  in  the 
UirttNi,  ThiMi  the  regular  illness  begins,  as  a  rule,  raliier  suddenly,  and  often 
wWU  a  proriunnctMi  rigor.  With  this  the  temjx'ralure  rises  quiukly,  and  may  on 
^U»  svv\  WthI  evening  rtnich  104''  or  105°  F.  (10"  to  40.5"  C).  Vomiting  is  not 
iwf*\  and  may  be  it'iirHled.  A  grave  general  condition,  with  fever,  is  developed 
Ml  H  few  dayn.  Tin'  [inlicnt  feels  uxiiauHled.  There  is  often  violent  pain  in 
tliti  jiilMM  and  emlreinitieK.  Nervous  sym])toms  soon  appear:  persistent  and 
iMtitliM*  lu'adrt(  he,  vertigo,  spots  l>efore  the  eyes,  ringing  in  the  ears,  and  in 
rMdiiV  (•««"»  ijiiirkly  increasing  stupor  and  delirium.  In  severe  cases  the  fever 
itfjiMi  r»tHi'b('n  li»*l"  K.  (41°  C),  and  may  be  even  Inglier,  and  it  is  almost 
idliilNliI,  with  bu(  hlighr  morning  remlsKions.  The  skin  is  hot  and  dry,  the 
fiilttfiK*  dry  and  thickly  coated,  the  respirarion  nunlerate,  tlie  pulse  very  rapid. 
\S'n  ivry  fre<|iieii(lv  find  in  the  chest  the  signs  of  an  extensive  bronchitis. 
Nrt»M(  nilarrh  and  ronjunrtivitis  al^n  occur.  Seriiuis  intestinal  symptoms  are 
jifi»n*'irtllv  al'*"*'!!!.  'V\n:  spleen  is  idnn>st  always  greatly  enlarged.  Tlie  urine  is 
iifillMHilrnli'd  and  ttcanty,  and  sometimes  has  a  trace  of  albumen.  There  is 
tliiMfilW  M  intirhiralu  U'unx-ytosis  (in  contrast  to  typhoid  fever). 

On  (he  Ihtrd  Ut  llie  srventh  day  of  the  disease  the  characteristic  eruption 
HiiiiCHM  To  lltiii  Ihu  disease  owes  its  name  of  "  spotted  fever."  The  eruption 
i>uu»\n\»  "f  romi  i»|MitH,  gcuernlly  very  numerous  and  widespread,  upon  the 
IriKlli  Atl'l  f)«ll'iuiiitieii,  often  also  on  the  face.  Sometimes  tiie  spots  are  larger^ 
lilid  iMMV  ilMHi  Immh'  grrat  rcsenddance  to  a  fresh  eruption  iif  measles.  The  skin 
(Mtl*V('('M  Ih**  rtiMMUiile  rom!  MpulH  is  not  infrei|viently  ditfusely  reildened.  After 
Itru  ur  Ihien  mmV"  Ihe  rnwriihr  Imtouic  hemorrhagic,  and  change  into  lighter 
(If  drillit'l'  IMdechlJi).  It  i»  ciunmonly  only  In  the  lighter  cases  that  the  rose 
NlMdM  flldi'  HWav  wlllioul  llrMt  IxH'otning  petecfiial.  In  rare  though  well-substan- 
l|„t    '  lliM  iiiii|iHon  liaN  been  scanty,  or  even  wholly  wanting.     Herpes 

.hit  -'    iiitl  only  neldnnt. 

Thl«  h'Mtf  li**|<jnit  lo  nhiHr  (II  tight  cases  as  early  as  t!ie  second  week,  coin- 
|ihl»ilHlv  Hllb  MM  lMi|il'otiimi>nt  in  tiic  general  symptoms.  Often  this  change  is 
llidli  nh'd  tihmil  Ihu  •I'Viiiilb  *hy  by  a  considerable  remission  in  the  temperature. 
Mil  IliM  nihiu'  hand,  In  Hovcn*  raw»w,  all  llic  sytuptoms  grow  worse.  The  weak- 
\\VM  llMiitMiiai  'I'll*'  iHM'vnu*!  ilcrnngi'ment  reaches  the  extreme  of  a  severe 
*  lYldliddHl  mInIis"  iiipH'Mi'd  ell  her  hy  niarked  stupor,  which  sometimes  passes 
IhIm  tntiipleii*  HHMHi  or  hv  vioh'nt  ilelirtum.  Lobular  pneumonia  attacks  the 
b(»IM»'  "od  (liM  h'H'i'  itniitlmii'N  wMli  unabated  violence.  These  symptoms  may 
Ulltl  Wllh  diiMJli,  iuH  tu  fnvorabb'  caws  tlicy  decline  rapidly.  Sometimes  this 
iInIUIIi  Ii  |IV»H»"I'"I  ''^   "  i^"'"l   '''"i'  ''•  temperature  {perlurhnlu)  critica),  espe- 
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jially  about  the  seventeenth  *]ay,  rarely  a  few  days  earlier  or  later.    In  stuli 
wees  the  temperature  w  apt  to  fall  by  (.risis^  sinking?  in  a  tlay  or  two,  with  Imt 
light  interruption,  dow*n  to  tl»e  normal  level.     Even  in  those  cases  in  which 
[tlie  descent  is  l)r  gradatitms  it  is  always  decidedly  iin>rc  ahnipt  than  in  typhoid. 
[The  eruption  quickly  fades,  tlie  patients  gradually,  improve,  and,  as  a  rule, 
•I'unic  completely  and  |>ennani'n»ly  convaleMeut.     It  is  line  tiiut  some  observ- 
ers have  seen  rela|jses,  but  they  are,  at  least  in  our  present  epidemics,  extremely 
fxare. 

Complications  and  Varieties  in  the  Course  of  the  Disease. — From  what  we 

have  i>aid  of  its  course,  it  is  evident  liiat  tlie  symptoms  are  essentially  those  of 

m  intense  general  infection  of  the  system.    The  sole  denitmst ruble  local  lesion 

rliioh  is  almost  invariably  present  is  the  characteristic  eruption,  and  this  lias 

tvidently  no  causal  rclatiim  to  the  severe  syinptoms  of  the  disease.     It  is  like- 

ise  extremely  j)robable  that  most  of  the  complications,  which  nnl  irifrcipicntly 

irise  in  severe  cases,  are  secondary,  and  occur  in  the  way  alrcwdy  dcscrilu'd 

[with  considerable  detail  iu  the  preceding  ehaplur.     They  are  just  sucli  coin- 

dieations  as  are  possible  in  any  severe  constitutional  diae^ise,  and  embrace 

Jotitis^  parotitis,  extensive  Iol>ular  pneuiimnia,  mnvo  rarely   gangrene   of  the 

[lungs,  and  pleurisy;  also  furunculosis.  purulent  cethililiy,  Ijcdsort^,  dysentery, 

terns,  etc.    Whether  some  of  the  hx-ai  lesions  which  are  observed  may  not  l>e 

|dire».*t  results  of  the  patliogenic  poison,  we  canmit  at  present  decide.     Ainring 

lese  would  come,  first  of  all,  tl»e  rare  ca.ses  of  lolmlar  pneunjonia  and  nephritis. 

Sequelip  are,  on  tlie  whole,  rure.  though  sometimes  there  is  a  tedious  ana'mic 

c<3ndition,  or  neuralgia,  [jaralvtiis,  etc. 

The  separate  epidemics  of  typhus  present  considerable  variety,  not  only  as 

[regards  the  occurrence  of  indivi*lual  com})lications,  but  njore  esi>ecialiy  in  tlie 

'general   course  and  character  of   the   casci*.      For   instaiK'C,   some  epidemics 

are  distinguished  by  the  greater  frequency  of  light  attacks  ( tjiphns  vxauthemnti- 

cut  levitfsimui^) ,    Here  the  entiro  attack  runs  its  course  in  tive  to  eight  days. 

'he  fever  is  generally  comparatively  moderate;  there  are  no  severe  general 

Bymptimis,  and  complications  are  exceptional. 

Diagnosis. — It  may  be  very  dilhcult  Utv  a  time  to  distinguish  typhus  from 

s^ihoid.     The  following  factors  are  of  chief  inipnrlMnce :  I.  The  on^ci  is  imnli 

lore  abrupt  in  typhus  than  ui  typhoid,  and  is  often  acconipiiuied  by  a  pio- 

umnced  rigor.    2.  In  typhus,  the  nervous  disturbances  Uf^ually  ap|}ear  earlier 

id  arc  more  severe  than  in  typhoid.     3.  '('he  rash  is  seldmn  so  extensive  in 

h^jhoid  as  in  t>'phus,  and  in  typhoid  it  hanlly  over  ticconiis  petechial.     4.   Iu 

Itv'plnis  the  pains  in  the  loins  and  lind)s  are  generally  much  more  pronounced. 

The  characteristic  intestinal  symptoms  in  typhoid.     6.  The  leucocytosis  in 

ihuB,     7.  If  we  still  find  it  lianl  to  decide,  the  manner  of  recovery  will 

ilmoet  always  settle  the  question.     Recovery  in  severe  eases  of  typhoid  i^,  on 

[the  average,  much  more  tardy  and  gradual,  by  lysis.    In  typlius  it  cx-curs  geu- 

rrally  by  the  seventeentJi  day,  and  by  crisis.      Aside  from  these  clinical  diffcr- 

(uces,   the  surest  means   of  excluding  typhoid   are  the   Widat   reaction   and 

16  bacteriological  examination  of  the  bloifd    (vidfi  supra).     It  may,  at  the 

[beginning,    be   dilficult    to    distinguish    typhus    from    smallpox,    as    well    as 

>om   measles.     The  differentiation,  however,  is  soon   made  by  the  general 

lidemiological  considerations,  and,  above  all,  by  the  further  course  of  the 

disease. 
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Prognosis. — The  prognosis  is  chiefly  detenniiRMl  l>y  tlio  severity  of  the  fever 
and  of  the  nervous  symptoms.  Extensive  lobular  piieurnnnia  is  the  most  fre- 
quent dangerous  complication.  The  niorlahty  varies  greatly  in  the  sejmnitc 
epidemics.  It  is  sometimes  only  six  or  seven  per  cent,  but  may  rise  to  twenty 
per  ti'iil. 

Treatment. — Treatment  is  based  on  the  same  principles  as  in  typhoid  fever. 
There  is  no  specific  remedy.  Besides  good  nursing,  a  judicious  employment 
of  baths  is  certainly  our  chief  reliance  for  lessening  the  severity  of  many  of  the 
symptoms,  such  as  febrile,  nervous,  and  pulmonary  disturbances,  as  well  as  for 
averting  many  dangen»us  coinplicationi*.  Fntassium  broinid  ('.}0  to  45  gr., 
gni.  2  to  3)  is  said  tu  have  a  favorable  effect  mi  the  delirious  patients.  Because 
of  the  marked  contagiousness  of  the  disease,  typhus  cases  should,  as  soon  as 
possible,  be  most  carefully  isolated.  All  the  rules  for  disinfection  should,  of 
course,  be  carried  out  with  the  greatest  care. 


CHAPTEJi    III 

RELAPSING    FEVER 

{ReiapsinQ  TyphttJi — Ptbrit  recurrens) 

iEtiology. — This  disea.se  was  first  named  by  English  pathologists  relapsing 
fever,  and  by  Griesinger  febris  recurrentt.  It  has  a  jjetniliar  course,  made  up 
of  sepanUe  attacks,  ami  is  further  of  great  interest  because  it  is  one  of  tlie  first 
infectious  di.^euses  in  which  the  specific  pathogenic  organisms  became  known, 
and,  being  ensily  dcnionstralde  in  each  separate  case,  were  utilized  for  tlie 
speedy  and  t-ertain  .lingiKtsis  of  the  disease.  ()l>ermeier  discovered  in  Berlin, 
in  the  year  1H7;^,  that  in  rela[)sing  fever  the  blood,  at  certain  times,  invariably 
contains  |>eculinr  tlireadlike  microorganisms.  This  discovery  has  since  been 
universally  confirmed;  tind  it  may  hu  itiairilaincd  that  if  once  the  presence  of 
these  "spirilli'*  lie  domonrttnit(Hl  in  the  blood,  we  are  justified  in  making  an 
absolute  diagnosis  of  relapsitig  fever. 

In  Germany  the  disease  did  not  become  epidemic  till  the  year  1868.  In 
1873  and  1873  there  were  considerable  epidemics  in  Breslau  and  Berlin.  Its 
last  extensive  appearance  was  in  187!^  and  188U,  when  it  spreail  over  most  of 
northern  and  central  (iermany,  and  was  accurately  studied  by  numerous  ob- 
servers. People  of  the  [Xtorer  classes  were  almost  exclusively  attacked,  and 
especially  the  **  tramps."  The  uncleanly  dens  where  these  people  lodge  were 
found  everywhere  U)  be  t!ie  chief  centers  of  infection. 

The  transmission  of  the  disea^re  proiiably  occurs  mainly  through  bedbugs; 
they  <*arry  the  spirilla-containing  blood  from  the  infected  to  healthy  indi- 
viduals. 

The  disease  cannot  he  very  contagious  if  the  hygienic  influences  be  good. 
At  least  the  results  of  our  late  epidemics  would  imply  tliis.  In  the  I^eipsic 
hospital,  where  at  that  time  over  two  hundrctl  and  iifty  cases  were  treated,  and 
iaolation  could  not  l>e  at  all  perfectly  carried  out,  not  one  case  of  infection 
occurred.     It  is  certain  that  the  disease  can  he  transmitted  by  direct  inocu- 
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ilation  with  the  blood  of  patients.  This  has  been  established  by  a  Russian 
physician,  by  the  experimental  inoculation  of  healthy  persons.  Doctors  have 
been  repeatetlly  inoculated  at  the  autopsy  of  tlu»»e  who  have  died  of  relapsing 
fever.  The  disease  may  likewise  be  transferred  by  inoculation  to  monkeys, 
while  other  mammals  seem  to  enjoy  an  immunity  from  it. 

[The  first  cases  of  relapsing  fever  observed  in  this  country  were  in  Irish 
immigrants  coming  over  in  the  same  vessel  in  the  year  1844.  At  several  peri- 
ods since  then  more  or  less  limited  outbreaks  traceable  to  immigration  have 
oix-urred,  but  the  disease  has  never  acquired  any  foothold  with  us,  and  com- 
paratively few  physicians  have  ever  seen  it.  So  far  as  can  be  learned,  only 
one  case  has  ever  been  seen  in  Boston,  and  that  was  in  the  person  of  a  physi- 
cian from  another  city,  who  brought  tlie  disease  with  him  and  passed  through 
it  in  tlie  Massaclmsett^  General  Hospital.) 

Clinical  History. — The  stage  of  incubation  lasts  about  five  to  eight  days. 
It  is  only  exceptionally  that  some  slight  prodromal  symptoms  present  them- 
eelvcs  just  l)efore  the  outbreak  of  the  disease  proper.  As  a  rnle,  it  begins  sud- 
denly, with  a  more  or  less  pronounced  chill  and  intense  constitutional  symp- 
toms. There  are  violent  heatlache,  great  languor,  anorexia,  and  especially 
marked  pains  in  the  loins  and  extremities.  The  temperature  rises  rapidly, 
Teaching  generally  106°  F.  (41°  C.)  or  higher  as  early  as  the  first  or  second 
day.  Tlie  skin  is  hot  and  dry,  and  usually  quickly  assumes  a  very  characteristic 
dirty-yellowish  color.  In  Leipsic  we  often  saw  herpes  labialis,  which  seems, 
however,  to  have  been  rarer  in  epidemics  elsewhere.  The  tongue  becomes  dry 
[and  thickly  coated.     Sometimes  there  is  vomiting.     The  bowels  are  consti- 

ited,  or  there  is  a  alight  diarrhea.     The  spleen  becomes  rapidly  enlarged, 

ing,  as  a  rule,  even  larger  than  in  typhoid  or  t^'phus.    The  liver  is  slightly 
miarged.     The  chest  presents  the  signs  of  a  bronchitis,  generally  moderate, 

tt  in  exceptional  instances  severe.  Tlie  pul?e  is  nuicli  fjuirkcnr-d.  It  is  sel- 
lom  that  there  are  severe  cerebral   symptoms  beyond  a  certain  apathy  and 

ipor.  We  have  seen  delirium  tremens,  sometimes,  in  drunkards.  A  very 
fharacteristic  symptom,  already  mentioned,  is  the  marked  hypenesthesia  of 

le  mustle«,  especially  in  the  calves. 
After  these  syinptoms,  accompanied  hy  persistent  and  generally  very  high 
lever,  have  lasted  five  days  to  a  wufk,  there  in  a  critical  dec'line  of  temptTulure, 
with  profuse  sweating.     The  patient  now  improves  so  rapidly  and  decidedly 

lat  he  thinks  himself  completely  riired,  nnd  generally  gives  little  crorlenee  to 
he  physician's  prophecy  of  a  relapse.  In  rare  Imt  welt-aLtcsted  eases  there 
las  lx»en  really  but  one  attack.  The  nile  is  tfuit,  after  about  a  week,  a  second 
ittAck  occurs,  often  a  third  after  that,  an<l,  infrequently,  even  a  fourth  and 
ifth.    In  each  of  these,  the  above-mentioned  symptoms  are  repeated  more  or 

^s  completely  and  violently.  As  the  only  certain  and  constant  sign  of  the 
ecurring  attacks  (the  so-called  relapses)  is  a  fi*esli  rise  of  temperature,  it  will 
well  to  consider  their  peculiarities  at  the  same  time  that  we  descrihe  the 

mrae  of  the  fever.     I>uring  the  intervals  of  normal  temperature  the  other 
objective  symptoms  of  disease  are  usuaHy  absent,  except  an  evident  splenic 
tumor,  and,  not  infrequently,  the  peculiar  prtle-yelh>w  hue. 

CoL'KSE  OF  THE  Fevku  (see  Fig.  o). — The  hegiuning  of  the  fever  in  the 
Iret  attack  is,  as  we  have  said,  almost  always  sudden,  so  that  it  may  even  in  a 
few  hours  reach  a  considerable  height.    Tlie  fever  lasts,  as  a  rule,  five  to  seven 
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days,  but  not  infrefjucntly  as  slmrt  a  time  as  tlirec  or  ftnir  tiays,  or  as  long 
as  ten  or  twelve  days.  During  Ihis  time  it  may  keep  a  tolerably  uniform 
height,  but  oftener  tfiere  are  considerable  remipsions,  which  may  even  come  to 
deserve  the  name  of  pBeudo-crises.  In  such  cased  the  temperature  sinks  in  the 
morning  to  normal  or  even  lower,  so  that  we  might  believe  the  fever  ended; 
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Fiu.  5. — KxtitTUtlf  of  \\w  tt'iiipcraturc  curve  lu  rflfipsitig  ievcr. 

but  in  the  evening  l\w  Icrnpt'iaturu  rises  again  tu  iU  former  level.  These 
pM'mio-erises  are  most  fretnu-nt  towanl  tlie  end  of  the  attack,  but  do  occur 
sometimes  in  the  very  first  <lays.  The  absolute  height  of  the  fever  is,  as  a  rule, 
very  considerable.  Tcmfieraturcs  between  105.5°  and  10(1.5°  F.  (iV  and 
41.5°  C. )  are  wry  often  oh.-cr\4v],  and  in  themselves  arc  not  especially  ominous 
in  relapsinf*  fever.  The  hit^hcst  tt'nipnnUurc  we  have  observoil  was  li)7.0°  F. 
(42.2°  C).  Sometimes  the  temperature  is  fuim*  moderate  (between  li\2°  and 
104"  P.,  3i)°  ami  40°  C).  The  fever  nlmnst  always  emh  at  the  close  of  the 
attack  by  crisis,  only  rnrely  by  a  rapiiL  ^fjradual  decline.  The  crisis  is  often 
preceded  by  an  GsjvriaUy  great  rise  the  evening  before  (perlurbatio  criiica) ; 
so  that  the  subseiiuent  fall  of  temiwrature  is  very  consideraltle.  It  generally 
occurs  at  night,  and  is  accompanied  by  profuse  perspiration.  The  fall  may 
amount  to  9°  or  10°  F.  (5°  to  6°  C).  The  temperature  sinks  almost  always 
1h?1ow  normal,  often  as  low  as  95"  F.  (35**  C.)  or  tb.ereabouts.  Once  we  saw- 
it  fall  tol>-<i.r  F.  (33.4°  C). 

To  the  first  attack  succeeds  an  interval  duriufr  whieh  there  is  no  fever  (apy- 
rexia),  which  lasts  on  the  average  about  a  week,  eoiiielimes  a  less  time,  and  often 
a  greater.  The  lon*;est  interval  we  have  ever  observnl  lasted  seventeen  days. 
Duriri^j  this  interval  the  temperature,  Aviiich,  as  a  rule,  is  at  first  subnormal. 
rises  to  normal,  and  then  generally  remains  there.  Exceptionally  there  are 
slight  evening  exacerbations  to  above  100.5°  F,  (38°  C),  These  may  have  no 
demonstrable  cause,  or  may  result  from  some  complication,  such  as  otitis,  or  a 
funmcle.  Then  comes  another  chan;;e,  and  generally  a  sudden  one,  ushered 
in  with  a  chill,  and  a  new  rise  of  temperature,  the  beginning  of  the  second 
attack  or  first  relapee.  During  this  attack  the  fever  has  the  same  general 
peculiarities  as  in  the  first  attack,  denerally  the  first  relapse  is  briefer  by  a 
dav  ur  two  than  the  first  attack,  but  the  reverse  is  sometimes  true.     We 
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will  add  that  we  have  observed  not  infrequently  a  rather  high  evening  tem- 
perature (101,5*  F.j  38.5°  i\)  for  one  or  two  days  before  the  second  attack 
began,  as  also  before  the  third. 

Relapsing  fever  seems  in  many  epidemics  to  have  been  made  uj)  of  two 
attacks,  so  that  no  more  than  one  tenth  of  the  cases  had  a  tliird  ultaok.  On 
the  other  hand^  the  majority  of  the  cases  in  the  last  epidemic  had  two  relapse*. 
In  these  cases  the  rule  was  for  the  interval  between  the  second  and  third 
attacks  to  be  one  or  two  days  longer  than  the  first  apjTexia;  hut  earlier  epi- 
demics seem  to  have  had  the  second  apyrexia,  if  there  was  one  at  all,  Ijriefer 
than  the  first.  The  third  attack  is  set  down  in  all  reported  cases  as  decidedly 
shorter  than  either  of  its  predecessors.  It  lasts  generally  two  or  three  days. 
Exceptionally  we  have  seen  it  persist  for  four  or  even  six  days. 

A  fourth  and  even  a  fifth  attack  may  occur,  Imt  only  excpptionully.  If  they 
do  happen,  they  are  usually  imperfectly  develf>pe(l»  an<i  often  ni*o  liniiled  to  a 
fever  of  one  day's  duration.  The  more  accurately  and  persistently  we  take 
the  temperature  during  convalescence,  the  oftener  do  we  find  slight  rises  of 
temperature  occurring  at  intervals  late  Jn  the  history  of  the  case.  These  are 
probably  to  l)e  interpreted  as  final,  riidimentnry  attacks. 

The  Spirilli. — The  nunil)er  of  cases  of  relapsing  fever  in  which  no  spirilli 
can  be  demonstrated  in  the  blood,  if  the  examination  be  accurate,  has  become 
W)  small  that  it  can  he  disregarded, 
wlien  we  compare  it  with  the  umch 
l^realer  number  of  cases  where  such 
demonstration  is  made  with  ease  and 
certainty.  The  best  way  is  to  get  a 
drop  of  blood  by  pricking  the  skin,  and 
examine  it  as  it  is,  without  mixing 
anything  with  it.  Staining  (with 
the  basic  aniiin  colors)  is  easy  but  un- 
necessary. With  any  go«.id  dry  lens  of 
400  to  500  diameters  the  spirilli  ai-e 
seen  with  perfect  distinctness.  It  re- 
quires a  little  practice  to  make  them 
out,  but  tiiis  is  easily  obtaim^d.  Often 
the  attention  is  first  caugtit  l\v  little 
jogglings  and  motions  of  the  red  i)hM)d 
corpuscles,  and  then  we  see  tiie  ilell- 
icate,    narrrjw    threads.      Their    length 

equals  aJ>out  three  to  six  times  the  dianicter  of  the  red  globules  (Fig. 
€).  They  exhibit  an  active  and  iilnidHt  contimnnisi  motii>n.  like  siuikes. 
Often  the  whole  thread  beml-*  upon  itself  ami  then  stretelies  out  again. 
They  are  partly  separate  ami  partly  tied  lij)  in  knots  composed  of  four 
to  twenty  individuals.  The  whole  number  visible  in  one  field  varies  greatly 
in  individual  cases,  and  1ms  no  direct  relation  to  the  severity  of  the  case. 
Often  it  requires  long  searching  to  find  a  few,  while  in  other  cases  there 
may  be  twenty  or  more  in  the  field  at  once.  A  very  interesting  fact  is 
that  their  appearance  in  the  blood  depends  upon  the  attacks  of  fever. 
On  the  first  day  of  the  attack  we  rarely  find  spirilli,  and  then  only 
one  or  two.    Upon  succeeding  days  their  number  increases.     Shortly  before 
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the  end  of  tJje  attack — that  is,  Ijefore  the  crisie — they  generally  di8a|^)ear 
eutirL'ly ;  hut  even  after  the  crisis  they  have  lM?en  found,  excepti(»nally  and 
in  very  ;?iiiijll  uimibers,  Tliey  have  very  often  been  found  by  the  author  as  well 
as  other  ohBerverp  during  the  pt-eudo-eri&ig  dew?ril>ed  above,  so  that,  after  the 
teniptradire  lias  bet-tuhe  lutniial.  iWj  prcfcciice  of  8j>irilli  makes  it  very  prob- 
able that  nnolhcr  rite  of  U'liipcniiurc  is  iitipendin^'.  Tlie  tjMrilli  have  thus?  far 
been  found  in  the  hbnid  unly,  in  the  ciitinnuiiiiu  in  bloody  urine,  or  in  bbxMl 
couched  up  from  the  Inngii,  and  never  in  tlic  organs*  or  secretions  (urine,  milk, 
Bweat.  cnntonts  of  lipri)etie  vesicles).  Tliere  can  Iiardly  l>e  any  dovdU  that  the 
spirilli  wliicli  appear  in  the  pepnrnte  attacks  are  to  \te  regarded  as  separate 
gL-neratif>MH.  As  in  Iheir  niann(*r  mnl  pla*  e  of  develojinient  we  have  as  yet  no 
knowledge.  In  the  final,  rudimentary  attacks,  we  find  few  if  any.  If  the 
patient  dies  during  an  attack,  they  are  to  l>e  found  in  the  blond  after  death. 
Artificial  eultivaiinns  have  not  been  very  sueeesyful ;  nor  have  i>urc  cultures  of 
them,  to  our  knowledc^e,  ever  Puceeede<l.  Albrccht  Mate!*  that  they  will  ?ub- 
eeijuently  develop  in  blood  taken  from  a  patient  during  the  interval  when  he 
has  no  fever. 

The  bluod  is  otherwise  modified  during  relapsing  fever.  We  very  often 
find  a  slight  increasJe  in  the  white  corpuscles.  There  is  often  a  noticeable 
abundance  uf  very  smidl  IkhIIl'S,  so-called  granular  elements  (Kurn<-lieidjildun- 
gen).  The  sigiiificunte  of  these  (tlie  remains  of  white  corpuscles?)  is  stdl 
doubtful.  There  are,  finally,  peculiar  ceils,  rather  large,  with  fat  granules. 
They  were  dennmstrated  by  ronlick  in  the  venous  }ilood,  and  are  said  to  come 
froiii  the  spleen.     We  also  find  faTty-ilegenerated  emlnlheliunt  in  the  blood, 

Comptications. — ('fim|»lications  are,  on  tlie  whole,  rare,  tiud  mostly  second- 
ary. Inipuitant  among  these  are  tnmblesome  o]>htlmlmic  disturbances,  especially 
iritis  and  irido-choroiditis.  Sometimes  parotitis,  laryngitis,  or  pneumonia 
occur.  Epistaxis  is  a  not  infretjuent  fomplientiim.  It  is  usually  jirofuse  and 
persistent,  and  it  may  even  be  dangerous.  Sometimes  there  has  been  rather 
severe  dysenteric  tnnihle.  In  one  ease,  which  ended  fiitally,  we  observed  a 
ver)'  peculiar  intestinal  lesion^  consisting  of  licmorrhagic-neerotic  foci  in  the 
colon  and  lower  ibnin^.  In  severe  cases  acute  iKiniorrhagie  nephritis  occurs 
with  comparative  fretpieney.  At  the  autopsy  an  important  and  ehnraetcr- 
istic  plien(»menon  are  the  wedge-sfifl}M_^d  white  pp(*ts  which  occur  in  the  spleen, 
like  infarctions.  They  have  a  <  liniial  inten-sT,  as  they  may  become  the  starting 
point  of  pyjeniic  conditions  or  of  peritonitis.  Splenic  abscesses  have  been 
observed  in  a  few  cases. 

Variations. — Variations  in  the  cruirse  id*  ilie  disease  nctur  in  this,  as  in  all 
other  acute  infectious  diseases.  First,  there  ore  mild,  abortive  cases,  in  which 
the  attacks  are  few  and  brief.  Then  cas*s  have  been  described  resembling 
intermittent  fever.  Of  chief  importance  is  that  severe  variety  of  relapsing 
(ever  first  olwerved  in  Eg^^it  by  (Iriesinger,  and  descril>ed  as  "  bilious  t^^phoid." 
'*' Bilious  typhoid"  fever  occurs  in  successive  attacks,  exactly  like  those  of 
relapsing  fever.  The  type  is  much  more  severe.  As  a  rule,  there  appear 
marked  icterus,  grave  nervous  s>nnptoms,  hemorrhages  into  the  skin  and 
mucous  membranes;  and  the  termination  is  fretpiently  fatal.  The  autopsy 
shows  a  greatly  enlarge*!  spleen,  often  containing  infarctions  and  alisceases, 
and  in  some  cases  hepatic  abscesses,  septic  nephritis,  and  similar  lesions. 

The  two  diseases  have  been  heretofore  considered  either  identical  or  closely 
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n^lated — the  association  being  based  \ipon  the  alleged  iimling  of  tlie  same 
spirilla  in  both  cafes,  and  on  the  alleged  transmission  of  blood  from  a  patient 
with  "bilious  typljoid  *'  to  a  normal  individual,  with  a  restultant  development 
in  the  latter  of  an  ordinary  recurrent  fever!  Recent  studies  cast  consider- 
able doubt  upon  these  observations,  so  t!iat  the  nosological  situation  of  "  liilious 
typhoid  ''  is  at  present  nut  decided  upon. 

Prognosis. — The  prognosis  of  ordinary  relapsing  fever  is  on  the  whole  very 
favorablf.  In  the  last  epidemics  the  usual  niortulity  was  oidy  two  to  four 
per  cent-  The  fatal  eases  eouUl  some  of  them  be  laid  to  wretched  nursing.  In 
the  remaining  pctrtion  death  resulted  from  complications,  such  as  pncu!iiouia 
and  npphritis. 

Trcatmcnt.^The  treatment  must  as  yet  be  punOy  symptomatic.  Anti- 
jivri'tic  treaiment  is  generally  needless,  since  the  fever  is  relatively  brief  and 
often  quite  intermittent.  Moreover,  most  patients  cannot  well  end\ire  cold 
liathd,  U?fau9e  the  muscles  are  so  painful.  As  a  rule,  good  nursing  and  pnijior 
foo<l  amply  suffice.  If  the  muscular  pains  are  very  violent,  we  may  order 
chloKifonn  liniment  as  an  embrocation.     Complications  are  to  be  treate<l  on 

jral  principles. 
^We  are  not  aet:]uainted  with  any  remedy  that,  can  luihicnce  the  disease 
ilwlf  or  avert  the  relapses.  Large  doses  of  quinin,  salicylic  acid,  etc.,  have 
been  frequently  employed  for  this  purpose,  but  never  with  success.  Lately 
there  has  been  ascribed  to  calomel  a  favorable  intluence  upon  the  general 
o»urse  of  the  disease,  and  its  use  is  said  to  iliniiuish  the  number  of  attacks. 
We  must  await  further  evidence  in  support  of  this  statement 
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We  now  begin  the  consideration  of  those  acute  infectiouR  diseases  which  are 
ttoally  euibra<ed  under  the  name  of  the  "acute  exanthemata."  In  this  group 
*r»  reckoned,  Wsldes  scarlet  fever,  measles,  Oerinaii  measles,  snudlpox,  and 
*»ncolla.  Typhus  nuiy  also  l>e  inchuled  in  this  gnmjt  with  a  certain  annmnt 
of  justice.  The  jK>int  which  these  diseases  have  in  couimou  is  that  in  all  of 
ihem  is  developed  a  characteristic  eruption,  of  slight  clinical  significance  in 
itself,  in  most  cases,  but  of  thoroughly  characteristic  appearance  in  each  dis- 
«teo,  and  hence  of  essential  importance  in  diagnosis.  A  numher  of  ilie  acute 
exanthemata  have  this  further  point  of  mutual  resendilance  that  they  apjiear 
chiefly  in  cluldren.  These  diseases  are  scarlet  fever,  measles,  German  measles, 
wd  vBrirella. 

£tiology. — Infection  with  the  specific  scarlatinal  poison  occurs  almost  al- 
«"syg  by  c<:>ntagion.  wiiich  takes  place  very  readily.  A  single  approach  io  a 
pitient  ill  with  scarlet  fever  may  suffice  to  conmninicate  the  disease.  There  is 
no  doubt  that  tlie  disease  may  he  transferred  by  objects  which  the  patient 
has  touched,  such  as  linen,  clothing,  furniture,  or  toys.    Persons  who  Iiave  been 
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with  the  fiick  may  be  the  means  of  transmitting  the  disease,  although  them- 
selves unaffoeted.  In  En^dnjid  it  Ims  been  thnii^ht  t!ml  the  otntaj^ium  may  he 
carried  bv  milk.  |  Similar  ohscrvaticms  havu  bi^en  made  in  Anieriea  ( Kolter, 
Taylor,  Bell).] 

Numerous  nbservatinns  show  that  the  scarlatinal  poison  is  wilh  preat  diffi- 
culty deiitroyed,  ao*!  thar  it  may  keep  its  contrtj^ious  powers  {t\r  months 
("  tenacity  '*).  We  can  tiius  see  how  Hirticult,  how  impossible,  it  may  be  in  an 
individual  case  to  point  out  the  source  of  contagion.  Scarlet-fever  patients 
can  eommunicttte  the  disease  certainly  as  late  as  the  end  of  the  des«|uamalive 
period,  or  perluij).s  snjuewbat  jfin^'ur. 

Detiiil.-i  lis  in  the  manner  of  contagion,  or  as  to  the  specific  poison  itself,  are 
as  yet  unknown.  All  statements  made  in  regard  to  finding  alleged  s|K.vific 
microorganisms  of  scarlet  fever  are  extremely  drmbtful.  The  exciting  agent 
of  scarlet  fc\er  must,  however,  he  contained  in  the  blimd  and  in  the  contents 
of  Hie  miliary  vesicles  of  scarlet-fever  patients,  for  the  disease  has  repeatedly 
been  artihcially  produced  in  healthy  persons  by  inoculation  with  these  fluids. 

Predisjjosition  to  scurlet  fever  is  far  less  universal  than  is  predisposition  to 
measles  or  small]>o.\.  In  families  with  several  children  often  only  one  or  two 
fall  sick,  while  the  rest  escape,  allhnugli  c'lually  exposed.  As  age  increase?, 
liability  t(t  t}ie  dis<mse  greatly  drminfshes,  ahhoiigh  there  are  cases  of  scarlet 
fever  anuuig  a<lults.  The  majority  of  jiatients  arc  l)etw(»en  two  and  ten  years 
of  age.  Scarlet  fever  is  rare  during  the  first  year  of  life.  It  is  an  interesting 
fact  that  children  with  fresh  woun<is,  either  accidental  or  surgical,  are  espe- 
cially liable  til  scarlet  fever.  An  analogous  and  familiar  fact  is  that  women 
after  delivery  have  a  strong  tendency  to  the  disease.^  As  a  rule,  a  jxTson  is 
attacked  but  once,  so  that,  after  the  disease  is  over,  an  immunity  from  con- 
tagion is  enjoyed  ;  hut  there  are  exceptions  to  this  rule. 

Scarlet  fever  is  now  spread  over  the  entire  globe.  In  Germanv  there  are 
almost  alw;iy>  >omc  sporadic  cases  in  the  larger  towns,  wliile  from  time  lo  time, 
especially  in  autumn,  there  are  more  or  less  extensive  epidemics  in  one  place  or 
another.  There  is  considerahlc  variation  in  the  different  epidemics  of  scarlet 
fever,  as  in  many  other  infectious  diseases,  in  the  general  character  of  the  dis- 
ease, and  above  all  in  the  prevailing  mildness  or  severity  of  the  cases  and  the 
freipiency  of  certain  coiiiplicatioute  (ncpiintie,  diphtheria),  etc. 

Clinical  History. — The  period  of  inculmti<ui  is  not  definitely  known.  Many 
observations  seem  certainly  to  indicate  a  short  period  of  two  to  four  days,  hut 
the  inculnition  stage  is  jicrhaps  often  somewlinl  limger — four  to  seven  days, 
and  even  more.  There  are  hardly  ever  any  decided  prodroiiuita.  Tlie  disease 
begins  rather  suddenly,  with  fever,  often  inln)dui**d  by  chilliness,  and  some- 
times by  a  well-marked  rigor.  There  is  almost  invariably  a  jminfiil,  scarlatinal 
Fore  throat.  A  further  symptom,  in  all  cases  of  any  severity,  is  cerel>ral  dis- 
turbance, generally  rather  intense.  There  may  he  headache,  dullness,  uneasy 
fleep,  delirium,  and,  in  snuiller  children,  sometimes  even  convulsions.  A  very 
frequent  and  characteristic  early  symptom  is  vomiting,  which  may  be  repeated. 

The  characteristic  rash  usually  apjK'ars  as  sotm  as  the  close  of  the  first  day, 
or  on  the  second,  and  begins  on  the  neek  ami  on  the  chest  and  face,  quickly 
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becominjEf  almost  universal.  The  eniption  consists  at  first  of  numberless  small 
red  pointi*,  crowded  thickly  togetlit-r  and  stxm  united  into  a  diffuse,  intense, 
Bcarlet-roloretl  erythema.  The  small  and  s'>mewliat  elevated  p^^ints  almost 
always  corrcsp«:tnd  to  the  swollen  hair  follicles.  The  diffuse  redness  is  the 
result  of  an  excessive  hypeneniia  of  the  skin,  and  vani?«hep  completely  on  pres- 
sure. The  skin  as  a  whole  seftiii*  slightly  swollen  and  tliickemd.  The  hack 
usually  presents  the  most  vivid  tint.  In  the  face  there  is  generally  pallor  of 
the  lips  and  chin,  presenting  a  very  striking  and  characteristic  contrast  to  the 
bright-red  cheeks.  If  sonie  object  like  the  end  of  a  jjcnJiolder  he  drawn  over 
tlie  re<l  skin,  there  stKin  arise  corresponding  white  lines,  duo  to  contraction  of 
the  hlood  vessels.  It  is  possihle  thus  to  make  letters  or  pictures  upon  tlie  back 
of  the  patient.  We  should  add,  however,  that  this  is  not  a  peculiarity  of  the 
scarlatinal  eruption,  being  f-*e<»n  in  other  erv'thf^niatous  eruptions. 

U'he  rash  persists  for  some  three  or  four  days,  at  (irst  even  increasing  some- 
what in  vividness.  It  often  appears  more  intense  by  artificial  light  tlian  in  the 
daytime.  Meanwhile  the  severe  general  symptoms  continue — the  fever,  the 
usually  excessively  ra])id  pulse,  the  cerebral  syni[)tom8,  and  the  throat  trouble. 
The  spleen  is  often  somewhat  swollen,  though  seldom  very  large.  Then  the 
eruption  Ijegins  to  fade,  the  fever  gradually  ceases  by  lysis,  the  general  condi- 
tion and  the  difficulty  in  swallowing  improve.  With  the  en<l  of  the  first  week 
or  the  l>eginning  of  the  second,  tlie  cases  whicli  run  the  typical  course  become 
fully  convalescent.  When  the  rash  disappears,  the  epidermis  usually  begins 
to  peel  olT,  in  a  very  characteristic  way,  in  pieces  of  conHiderahle  size.  The 
exfoliation  U]>on  the  hands  and  feet  is  especially  pnumuiiced.  and  tiie  little 
convalescents  often  amuse  themselves  hy  peeling  off  tlie  epidermis  in  strips. 
Ca9<*s  which  are  apparently  the  mildest  and  most  benign  may  have  their 
convalescence  interrupted  by  the  oc- 
currence of  a  secondary  scnrlalinnl 
nephritis.  There  is  no  sure  pruph- 
jrlaxia  against  this. 

We  will  mtw  pass  on  from  this 
general  summary  to  a  nion*  toriipU'te 
<s>nsiderat)on  in  detail  of  general 
and  local  symptoms;  and  wc  shall 
lee  hnw  manifold  are  the  clinical 
phenomena  presented  by  scarlet 
fever. 

1.  Fever  (see  Fig.  7). — .\lthough 
in  a  few  undeveloped  cases  there  is 
no  fever,  or  scarcely  any,  almost  all 
cases  of  any  severity  have  high 
fever.  It  is  only  exceptionally  that 
severe  cases  are  observed   in   whicli 

the  bodily  temperature  is  little  if  at  all  elevated.  As  a  rule,  the  fever 
rises  rapidly  upon  the  very  first  day,  corresponding  to  the  sudden  on- 
set of  all  the  symptoms,  to  "about  HM^  to  105*^  F.  (40''  to  40.5''  C).  The 
nejct  day  it  often  l)eoomes  a  little  higher  still,  and  then  persists  with  but 
alight  variations,  as  a  rule,  so  long  as  the  eruption  it  at  its  height.  Dur- 
ing this   period  a   temperature   of   105°    F.   or   more    (40.5°   to   41°   C.)    is 
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FiQ.  7. — Example  of  a  uormal  acarlet-fever 
curve. 
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not  iufi-equently  observed.  When  the  eruption  fades,  and  the  other  grap- 
toiiis  decline,  det'ervescencc  ocviirs.  This  happens  Imt  rarely  by  criftis, 
and  that  in  tlie  slight  allueks.  It  is  ahnost  always  by  prolonged  ly^is,  as  in 
tyj^hoid,  only  more  irregularly  and  more  rapidly.  If  the  fever  lasts  into  the 
second  week  of  the  dij^ea^e,  it  is  ahiiost  alwavs  (though  not  without  excep- 
tioiifi)  caused  by  demonstrable  t«)mpli<-a!i*iii(=.  The  most  fretjuent  causes  are 
the  [)erpistenee  of  a  severe  sore  throat,  the  oci-urren*.'e  of  intiammator)'  changes 
in  the  cervical  glands,  or  a  purulent  olitii?  media.  In  closing  wliat  we  have  to 
say  about  the  fever  in  tins  disease,  we  would  enipha?izo  the  fact  that  tlie  pulse 
is  often  very  rapid  ( 1 10  to  KJO  a  minute),  even  in  comparison  with  the  height 
of  tiie  lempeniluru. 

2.  7V(t  Thnjof. — Tlie  liiroat  presents  the  most  contftant  hn-al  lesion  of  noar- 
let  fever.  Sore  throat  in  only  in  Llie  rarest  cat-es  wholly  absent ;  *  but  its  form 
and  intensity  may  vary  extremely.  The  mihlest  variety  is  a  simple,  erythema- 
tous eatnrrli»  without  iiuioli  swelling,  but  exliiliitlng  usually  a  viviil  and  often 
punctate  reiklcuiug  uf  the  soft  jmlatu  and  tiuii^ils.  the  pliaryn.\,  antl  alstj  the 
mucous  membrane  of  the  hard  jialnte,  fretpirntly  associated  with  enlargement 
of  tlie  little  n»uc<ms  fnllielos.  Soniptimrs  rnimile  hemorrliages  take  place  into 
the  mucous  Tiu'mbrane.  In  other  cases  the  scarhittiiiil  alTwtion  of  the  throat 
is  from  the  start  a^^^ociatcd  with  considerable  swelling  nf  the  parts,  and  espe- 
cially of  the  tonsils,  justifying  ttie  term  "  |airci]cliyiiiatous  sore  throat."  Not 
iufreipiently  small  abscesses  form  in  the  lacuna*  of  the  tonsHs;  or  superficial 
spots  »jf  necrosis  dcveloji  which  lea%e  behind  them  larger  or  smaller  ulcers,  and 
sortietiujcs  occasion  considerable  hemorrhage.  There  may  even  be  a  circuni- 
Bcribed  gangrene  (»f  the  tonsils. 

The  nioHt  important,  liecause  it  is  also  the  most  dangerous,  of  the  affections 
of  the  throat  resulting  from  scarlet  fever  is  the  so-called  scarlatinal  diphtheria 
— that  is,  a  '*  difihtheritic,"  or  better,  a  necrotic  intinmmation  of  the  tonsils 
and  soft  palate.  This  usually  deve!o]is  on  the  third,  foartli,  or  fifth  day  of  the 
disease,  replacing  a  simple  iullannruitnry  omlitiim  of  the  parts.  Whitish, 
djrty-colortd  spots  develop  nn  the  tonsils,  the  arches  of  the  palate,  and  the 
nvula.  These  rapidly  increase  in  size,  and  cause  a  dry  necrosis  of  the  mucous 
membrane  and  suljsequent  ulceratitm.  The  [jroccs?  is  a  truly  "  dijihtheritie  " 
one — tliat  is.  there  is  an  intlanimation  coinbiued  with  an  extension  into  the 
diseased  tissues  of  a  fibrinous  exudation. 

It  is  especially  characteristic  of  scarlatinal  di]>luhcria  that  there  is  almost 
invariably  a  considerable  swelling  of  the  cervical  lymph-glands,  except  in  those 
cases  which  die  very  ([uickly.  It  is  tnu*  that  the  glntids  are  usuiilly  somewhat 
enlarged  in  the  milder  forms  of  j>haryngitis  acidmpanying  scarlet  fever,  hut 
they  seldom  attain  the  size  observed  in  the  true  diplitiieritie  prm-esss.  In  this 
there  is  an  inltammatory  ami  ledematous  intiliratinn  alTecting  often  not  only 
tlie  glands  themselves,  but  also  the  surrounding  connective  tissue,  so  that  in 
severe  cases  the  wlade  cervical  region  and  the  floor  of  the  buccal  cavity  present 
a  firm  and  usually  a  very  painful  enlargement.     It  should  be  ad<led  that  the 


»  Abseoct*  of  «»»  throat  has  boon  noted  by  others  and  by  myself,  especially  in  the  scarlet  fever 
of  wiimcn  in  rhilHU'd.  I  sii«pt'i't  that  the  reiuiun  fur  thU  is  thut  the  iufe«ti«>n  tj(«'s  not  enter  ID 
the  iLtuol  wuy  thniuieh  the  mouth,  but  from  Bf>mi'  wound  due  to  parturition.  Ou  the  other  hand, 
it  is  to  be  noted  that  in  the  scarlet  fever  from  wouuda,  when  the  infection  foUows  an  injur>'  to  the 
finger,  vtc.,  a  B^^re  throat  occurs. 
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eeverity  of  the  itiroat  F>auptoni?  ami  the  extent  of  the  glandular  ewclling  are 
not  alwav^  coiuinen&urate.  AlmuBt  always  liie  scarlatinal  diphtheria  is  asso- 
ciated with  a  marked  stomatitis,  ami  very  nftea  also  with  a  sevyre  purulent 
or  even  diplilhenlic  rhinitir^,  altliou;;h  an  invasion  of  the  hirvnx  (vide  infra) 
is-  only  extrepiionally  seen.  At  the  uhe  of  Ihc  nose  and  the  corners  of  the  mouth 
there  are  otten  superficial  ulcers  from  tlua  cause.  Otitis  is  also  a  frequent 
complication  of  tH>ar)atina  {vtdf  infrti). 

The  influence  of  the  scarlatinal  dif^htheria  upon  the  gieneral  condition  of 
the  patient  \s  alwuyn  considerable.  Apart  from  the  nuirked  local  disscomfort, 
there  if  often  a  severe  ^neral  septic  condition.  Grave  signs  of  cardiac  weak- 
ness (a  ver}'  rapid,  small  pulse)  are  very  apt  to  apjwar  early.  Moreover,  cases 
of  scarlet  fever  asfiociated  with  phar^Tigeal  diphtheria  often  show  at  the  same 
time  other  severe  septic  conijilications  (inflaumiiitinn  of  ^n-eral  joints,  sim- 
ple or  purulent  inflammation  of  the  serous  mcnihrancs.  nephritis,  etc.).  Many 
cages  end  fatally  in  a  few  days,  while  others  pursue  a  more  tedious  course, 
lasting  perhaps  several  weeks  lK.»fore  death  comes.  These  are  often  associated 
with  pya^mic  processes  in  other  parts  of  the  hody. 

With  regard  to  the  pathogenesis  of  the  tlimat  troiihles  seen  in  scarlet  fever, 
the  niore  simple  fonns  are  in  all  prohability  ilirectlv  ass4xiatt»<i  witli  the  scar- 
latinal process — that  is.  they  are  direct  seijuences  of  the  affection.  In  regard, 
however,  to  the  severer  forms,  and  especially  to  the  diphtheritic  variety,  it  i« 
almost  certain  that  these  are  not  a  direct  result  of  the  scarlatimil  poison,  hut 
are  due  lo  some  «?condary  infection  whicli  occurs  on  the  soil  furnished  hy  the 
primary  scarlatinal  angina.  The  severe  necrotic  disease  of  the  nuicous  mem- 
branes and  the  secondary  changes  in  the  Imph-glands  and  other  septic  com- 
plications are  due  chiefly  to  streptococci  (L4>fller).  Jochmann  cotdd  tdso  find 
the  gtreptoe»X'ei  in  the  blood  in  almost  all  the  severe  cases.  There  seems  to  he  a 
certain  intimate  relationship  between  th.'  scarlntinal  and  the  streptococcus  in- 
fection ;  otherwise,  it  is  very  ilitfuolt  to  explain  why  s\icb  a  characteristic  sec- 
ondary condition,  the  "'scarlatinal  diphtheria,"  develops  only  in  scarlet  fever. 
The  latter  and  trtie  diphtlieria  are.  however,  not  identical.  From  a  purely 
clinical  standpoint  they  pres^ent  several  important  points  of  difference.  In 
particular,  the  scarlatinal  difjhtheria.  in  contrHst  with  the  primary  form  of  the 
disease,  seldoui  spreads  to  tlie  larynx.  The  severe  dyspna^a  which  s<jnu"time8 
develops  m  the  course  of  scarlet  fever  is  probably  caused  by  an  inflammatory 
a?dema  of  the  glottis.  Paralysis  of  the  sofi  pjilau-.  tlte  ocular  invisdes,  and 
other  parts,  is  scarcely  ever  a  sequel  of  scarlatinal  diphtheria.  Ri'sidefi  the 
etreptococcus  diphtheria,  tnie  diffhtheria  with  all  its  seipielae  (laryngeal  croup, 
etc.).  sitmetimes  complicates  seaiEet  fever.  It  is  identitied  by  the  presence  of 
true  diphtheria  bacilli  in  the  cultures. 

3.  Partu  Adjfivcni  to  Ifn*  Throat. — We  [»roceed  l>y  u  Jiatunil  spifncnee  to 
the  ennsideralion  of  the  alfcctitms  ot  i-Mrtain  parts  ailjaccal  to  the  throat, 
trouhles  which  must  be  regarded  as  chiefly  the  result  of  direct  extension,  or  of 
a  conveyance  of  the  inflammatory  prttcess  from  the  tliroat. 

The  stomatitis  we  have  nl ready  mentioned,  as  well  as  the  dislurhnnee  in  tlie 
neighboring  lymph-glnnds  and  the  iJurroimding  (issue.  Parotitis  i^  not  nire  in 
eevere  cases.  Of  «pi*eial  importance  is  the  *<arliitinal  irilhifujiml  ifiii  of  th)^  mid- 
dle ear,  lK?cause  it  so  often  leads  to  permanent  and  serious  disturbances  of 
function.    It  not  infre<picntly  occurs  in  the  desijuamnting  period  in  the  form 
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nf  a  benign  purulent  otitis,  but  may,  on  the  otiier  hand,  occur  at  the  height 
of  ihf  (lieoasf  in  a  very  wrioug  form,  with  a,  pronounced  tendcDcy  to  necrotic 
degcueratiou.  I'his  more  yeriouH  form,  as  in  the  case  of  *'  scarlatinal  diph- 
theria,'* is  a  streptococi-us  infection  of  a  severe  type.  Sometimeg,  however, 
tficre  is  a  tnie  atind  diphtlioriH.  Destruction  of  the  oHsicIes,  the  mucous  mem- 
hninc  of  the  middle  cur,  aud  the  tympanic  uienibranc  may  occur  in  a  few 
dayp.  In  es]>ecial]y  Hc\cre  cases  the  nwrotic  iutiammation  extends  to  tlie 
mastoid  process,  the  Inliyrinth,  the  sigmoid  sinup,  etc.,  and  may  even  lead  to  a 
purulent  meningitis.  It  slionld  k*  niontione<t  that  thip  seriouK  complication 
nearly  nlunys  coniinpTicep  without  any  markeil  pain.  Tt  is  therefore  readily 
MVcrlo(*kt'd  in  the  heginning',  csfiet  iaily  since  Uie  dctifness  of  liic  little  patients 
does  not  attract  attention  while  they  are  so  ill.  When  ])erfonitiou  of  the 
drum  membrane  oecure,  there  ia  usually  a  purulent  foul-smell inj^  dipcharge. 
If  the  chililreu  recover  from  the  warlet  fever,  pernmuent  ilifficulty  in  hearing 
very  often  remains.  Statistics  have  ^hown  that  four  or  five  per  cent  of  all 
teases  of  deafness  are  referable  to  an  attack  uf  scarlet  fever  in  eliildliood.  Not 
a  small  percentage  of  cases  of  tleaf-niutism  is  due  to  scarlet-fever  otitis. 

We  have  already  spoken  of  the  purulent  or  even  diphtheritic  rhinitis  which 
almost  always  accompanies  the  scarlatinal  sore  throat.  In  rare  cases  there  may 
also  occur  a  purulent  eonjunctivilis,  which  is  most  probably  the  result  of  a 
direct  conveyance  of  intlamniatory  secretions. 

The  tongue  in  scarlet  fever  deserves  special  mention.  The  first  coating 
cleans  off,  and  then  the  tongue  usually  presents  a  very  characteristic  appear- 
ance. It  is  ditTusely  reddened  and  covered  with  little  elevations  corresj>onding 
to  swollen  papilhe  (strawberry  or  raspberry  tongue,  sinrbitinal  tongue). 

4.  The  Skin. — The  characteristic  eruption,  as  developed  in  the  great  ma- 
jority of  cases,  has  been  described  above.  It  remains  to  describe  certain  varia- 
tions from  the  usual  appearances. 

First,  the  eruption  may  l>e  rudimentary.  It  is  then  not  pronounced,  and 
visible  oidy  on  a  limited  portion  of  the  body  (face,  trnnk,  or  extremities). 

A'ariations  from  the  tyi>e  are  not  rare;  sometimes  the  pajmles  are  more 
strongly  develojMKi  (acariallna  pnpuiuaa^  ;  very  frequently  there  are  little  vesit 
cles  {/itarlafipta  miliaria).  This  latter  form  of  the  eniptinn  appears  by  i>ref- 
erence  ujiou  the  tnink,  but  it  may  cume  also  upon  the  extrejuities,  and  is  often 
brought  out  by  excessive  perspiration,  or  by  wrajiping  up  the  patient  too 
warmly.  Many  epidemics  are  noticeable  from  the  frequent  a]tpearance  of  this 
miliarv'  form.  More  rarely  the  rasl»  has  a  s|X)tted  look,  resembling  the  erup- 
tion of  measles  (grarhitiua  variFgata).  Tliere  may  be  minute  ecciiymoses, 
which  are  not  very  rare  and  not  ominous.  WVU-developed  cases  of  lieitior- 
rhagic  s^-arlatina  are,  however,  very  dangerous,  because  liere  the  general  in- 
fection of  the  system  is  almost  always  exceedingly  severe,  and  probably  due  to 

»ndary  sepsis;  and  there  is  besides,  as  a  rule,  a  general  lienK^rrhagic  <1 
athesis.  Other  cutaneous  lesions,  especially  horjios  and  urticaria,  are  not  so 
very  unusual  in  connection  with  the  scarlatinal  eruption.  Furunculosis  has 
been  repeatedly  observed  after  the  rash  fades. 

DeB<]uamalion  generally  begins  as  socm  as  the  rash  lias  completely  disap- 
peared, but  it  may  not  occur  till  a  few  days  or  even  one  or  two  weeks  later. 
Itt  extent  corresponds  in  general  to  the  severity  of  the  eruption,  although 
extensive  desquamation  may  follow  a  rudimentary  eruption.     It  is  seldom 
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*an-]ike  or  fiirfurficeoiis,  as  in  measles.  The  rule  is  for  it  to  he  in  lametia\ 
that,  ns  we  Imve  stated,  quite  largo  strips  of  epidermis  may  be  detached 
ire. 

In  rare  eas<.»s  an  onieina  of  the  skin  appear?!  after  rtcarlet  fever,  wliicli  can- 
lot  be  shown  to  depend  upon  nephritis  {ride  infrn)^  hut  which  may  perhaps 
due  to  an  abnormal  permeability  of  the  walls  of  the  eutaneous?  blood  vessels 
Mlowinp  the  eruption  {hydrops  ^cariatittosujt  sinr  ttepltrituif). 

5.  The  Kidufj^s. — Next  to  the  severer  fonns  of  throat  trouble,  the  mo?t  im- 

»ortant  and  dangerous  complications  are  located  in  the  kidney*.    They  may 

ppear  as  early  as  tlie  acme  of  the  disease,  as  in  many  other  infectious  diseases. 

iThe  urine  has  a  trace  of  albumen.     In  rare  cases  the  ainounl  of  albunien  may 

be  considerable.    Tiie  appearance  of  the  urine  is  ffcnerally  nut  miuli  changed, 

and  tlie  microscope  reveals  but  few  abnoruial  constituents.     There  are  some 

hite  and  red  blood  jflobulcs,  a  fow  hyaline  casts,  sometimes  one  or  two  renal 

epithelial  <^1Ib.     This  initial  allmniinuria  very  rarely  ^ives  cause  for  alarm. 

The  genuine  scarlatinal  nfjihritis  scarcely  ever  ilevelops  much  before  the 
snd  of  the  second  or  the  beginning  of  the  third  week.  Sometimes  it  conies 
i\en  later.  In  one  case  under  our  own  observation  it  did  not  begin  till  the 
hirty-third  day  of  the  disease.  It  may  therefore  \ye  regarded  to  a  certain 
legreo  as  a  Kxalized  rela])se.  It  nuiy  be  so  niihl  as  to  cause  no  subjective  symp- 
oms  whatever,  so  that  it  woidd  be  uunoticeil  if  the  urine  were  not  carefully 
Examined.  On  tlie  other  liand,  it  may  in?  accompanied  by  the  gravest  symp- 
toms, and  may  soon  terminate  fatally.  It  may  follow  eitlit-r  severe  cases  or 
le  mildest,  so  that  the  rule  shmild  be  to  examine  the  urine  in  every  case  of 
mvaleKfnce  from  scarlet  fever  as  often  ami  a.^  riircfiiHy  as  ]xis#ible.  Xo 
ytact  statement  can  k'  made  as  to  the  fre^picncy  of  tliis  complication,  for  it 
much  more  common  in  some  ej»idemics  tlum  in  others. 
The  development  of  nephritis  is  often  marked  by  a  fresli  rise  of  tempera- 
ire.  The  elevation  may  be  slight  or  it  may  reach  104"  F.  (  10**  C).  Accord- 
[ing  to  our  own  experience,  the  fever  often  conies  a  day  or  two  curlier  llian  the 
changes  in  tJie  urine.  As  the  nephritis  goew  on,  it  i;*  ven*  often  acconifianit'd 
»y  a  moderate  fever  with  remissions.  This  fever  may  l)e  almost  wholly  absent, 
■pGcially  in  mild  cases.  The  ])u]se  generally  becomes  harder,  and  is  some- 
Itimes  (juickened;  but  in  many  cases  it  will  be  sh)\v.  ujul  it  is  sonietiuics  irregu- 
lar. Among  other  objective  symptnius,  the  first  to  excUe  notice  is  gencralEy  a 
slight  puffiness  of  the  face,  which  is  nsnnlly  pale.  The  eyelids,  particularly, 
iresent  an  evident  cedema.  In  the  milder  cases  this  trdema  remains  limited, 
hile  in  others  it  gradunlly  iucrpHsrs  in  extent  and  degree,  involving  first, 
IS  a  rule,  the  dependent  parts  of  Uve  trunk,  jind  later  the  extremities.  Scvi-rc 
develop  a  pronounced  anasarca.  There  arc  then,  usunlly,  effusions  into 
eerous  cavities,  especially  ascites  and  hy<lrolhorax.  The  latter  is  dangen)us 
I  chiefly  through  disturbance  of  the  resjiiration,  particularly  if  it  be  associated 
^^vitfi  severe  bronchitis  or  pneumonia  {ridf  ittfrn).  Although,  in  gcncrnl,  the 
^Hdevelopment  of  a  universal  dropsy  is  characteristic  of  scnrlafinal  nephritis, 
^■there  may  sometimes  be  no  a?<]ema.  On  the  other  hand,  it  is  noteworthy  that 
^■the  oedema  may  occasionally  show  a  peculiar  localization,  especially  in  the 
mncous  membranes  (cedema  of  the  conjunctivfe,  redema  of  the  arycpiglottic 
folds  with  B}Tnptoms  of  laryngeal  stenosis,  cedema  of  the  uvula  and  soft 
palate,  etc.). 
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The  urine  exhibits  the  most  import4int  changes  {vide  the  section  on  renal 
tidiaeases).  Thei^e  may  be  insijt^iiHcant  in  tlie  milder  caiH't:.  hut  tliey  are  very 
ironounced  in  tlie  severe  ones.  The  uiiiount  i.-*  much  diiuinished.  tSometiuies 
there  will  be  for  several  days  almost  couiplete  anuria.  In  cases  of  any  severity 
the  urine  is  turbid,  dark,  often  evidently  bloody,  with  increased  specific  gravity 
(about  1J«15  to  l.fl'^o),  and  containing  a  large  amount  of  albumen.  The  sedi- 
nient  is  ^renmally  abundant,  and  exhibitti  numerous  iivaline  casts  of  various 
lengtlis  and  diameters.  To  these  may  be  attached  red  or  white  blood  corpuscles, 
detritus,  granules  of  ha^niatoidin,  or  bacteria.  In  cases  of  some  duration  the 
casts  are  often  inodcrutt'ly  fatiy.  Very  friMjucutty  there  are  found  noticeably 
long  and  l>road  \va\y  [tibriuous]  casts,  wliicli  are  opaiiue  and  yellow.  In  many 
cases  of  scarlatinal  nephrili^^  tlie  urine  is  j)eculiar  in  having  vtry  many  white 
bloml  L-orpUHcles,  eitlicr  iM)lated  or  adhering  to  ihe  casts.  Tbe^e  undoubtedly 
originate  for  the  most  part  in  the  kidneys.  Hcd  globules,  some  of  them  ia 
the  fiirni  of  colorlcHH  liugi^,  are  fnuiul.  They  are  usuaUy  jiresejit  in  small  uum- 
Iwrs,  but  may  bectMuc  inure  ubuntlunl,  fspecially  for  a  day  at  a  time.  We 
have  seen  a  very  liomorrliagic  urine  after  the  special  albuminuria  had  disap- 
peared. Kcnal  epithelium  is  frequently  seen,  but  not  invnriahly  nor  in  very 
large  amount. 

I'rspmic  symptoms  often  develop  in  scarlatinal  ncphriti.'?.  They  may  he  of 
all  degrees  of  severity.  They  will  W.  described  in  detail  nndeT-  diseases  of  the 
kidney  (ride  infra).  The  unetnia  may  be  so  severe  as  to  cause  convulsions, 
coma,  and  death ;  hut  it  ia  remarkable  how  often  children  recover  from  what 
seems  to  be  the  most  pronouuccd  uraemia. 

The  duration  of  scarlatinal  nephritis  varies  greatly  according  to  its  sever- 
ity. In  cases  wlucii  run  a  favorable  course,  the  urine  is  generally  abnormal 
for  two  to  four  weeks,  or  even  longer.  There  is  sometimes  a  very  slight  albu- 
minuria present  for  months  without  causing  any  p\Tnptom3.  Death  may  be 
due  to  ura'mia  or  more  frequently  it  may  come  on  witli  severe  dyspnfca.  The 
latter  is  due  partly  lo  dropsical  condinons  (hydrolhorax,  as^'ites),  or  often  to 
a  severe  diffuse  bronchitis  or  pneumonia  accompanying  the  nephritis.  Cardiac 
insufficiency  also  may  be  the  cause  of  death.  The  transition  of  acute  scarla- 
tinal ne[»hritis  into  chronic  nephritis,  especially  into  chronic  contracted  kid- 
ney, is  rare,  but  it  lias  certainly  been  seen  both  by  ourselves  and  others.  It  is 
worthy  of  note  that,  after  the  nephritis  has  lasted  some  four  to  six  weeks, 
beginning  hyjK'rtrophy  of  the  left  ventricle  can  be  detected  by  the  displacement 
and  strengthening  of  the  a|>ex  i>eat.  Fried  hinder  iias  demonstrated  this  early 
hypertrophy  at  autopsy. 

The  anatomical  changes  of  scarlatinal  nephritis  can  be  mentioned  only 
briefly  here.  The  fonns  vary.  We  often  find  the  'Marge  white  kidney*'— 
that  is,  a  diffuse  acute  nephritis  with  fatty  degeneration  of  the  epithelium — 
and  usually  &Uq  more  or  less  numerous  hemorrhages.  In  other  cases  the 
kidneys  macroscopicolly  are  apparently  little  altered,  but  we  see  in  the  cortex 
the  gray,  prominent,  hlnodless  glomeruli,  in  which  the  microseo)>e  shows  very 
marked  changes  ("  glonu*mlo-nephritis  "  of  Klebs  and  others). 

<».  The  Joints. — Wln'u  desquamation  l>egins,  or  even  earlier,  pain  and 
swelling  may  attack  a  eertain  mimher  of  the  joints.  This  trouble  was  for- 
merly called  scarlatinal  rheumatisn:,  hut  now  it  is  usually  known  as  scarla- 
tinal sj-novitia.    It  is  generally  mild  and  <|uite  temporary,  but,  exceptionally, 
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it  may  be  severe  and  even  puruknt.  Then  it  is  usually  a  part  of  a  secondary 
Pepsi;*,  as  eviin'i*ii  hy  sin'h  other  lesions  ns  empyema,  Huhcutaneous  abscesses, 
JRundiee,  splenic*  tumor,  nepliritis,  ete. ;  and  they  all  seem  to  be  caused  by  a 
seeondory  infection  with  streptocoeci,  etc. 

We  have  Jieen  a  fiw  instniieeis  of  excessive  pain  in  the  muscles  of  the  thighs, 
accompanieil  by  a  moderate,  difTus**  swelling. 

7.  Other  Com piicat tons. — Another  important  complication  of  scarlet  fever 
is  pneumonia.  In  i»evere  eases  lobular  pneumonia  sometimes  appears  as  early 
as  the  first  stage  of  the  db*ease;  but  it  occurs  more  fre<^uently  in  connection 
with  the  nephritis,  wlien  it  may  have  the  si^rniHeance  of  so-called  nephritic 
pneumonia  (vide  ittfrn).  The  respirati'^tn  may  l>e  very  seriously  emban*assed 
by  it.  Inflammations  of  serous  membranes  in  the  chest — viz.,  endocarditis, 
]>eric8rditis,  and  j)leurigy — are  more  rare.  They  may  or  may  not  be  accom- 
panied by  disturbances  in  the  joints  (vidt^  supra).  Pericarditis,  endocarditis, 
and  mvfX'artlitis  sometimes  dcvchtp  during  scarlet  fever,  but  it  is  ususiUy  hard 
to  decide  whether  they  are  due  to  the  direct  action  of  the  scarlatinal  poison 
itself  or  to  secondary  septic  complications.  We  refer  the  tendency  to  tachy- 
cardia or  iiradycardia,  irre>nilRrity  of  the  heart  l»eat,  etc.  (which  sometimes 
lasts  long"  after  the  scarlet  fuvcr),  lo  myocarditic  changes.  Endocarditis  may 
result  in  itemianent  vnhular  disease.  Quite  severe  intestinal  symptoms,  such 
as  diarrhea,  may  apytcnr.  These  are  generally  the  result  of  a  catarrhal  in- 
flammation of  the  intestinal  follicles.  Dysentery  is  less  frequent.  The 
enlargement  of  the  spleen  has  been  already  mentioned.  The  liver  is  sometimes 
found  lo  l)e  considerably  enlarged.  A  general  moderate  swelliii^^  of  the  lymph- 
elands  (neck,  axillae,  groins)  is  usually  ])resent  in  scarlet  fever  at  the  time  of 
the  eruption.  We  usually  find  in  the  blotn!  a  pronounced  leucocytosis  which 
sometimes  lasts  long  after  the  other  morbid  symjjtoms. 

The  marked  increase  in  the  eosinophile  cells  (up  to  fifteen  to  twenty  per 
cent  of  all  the  white  cells)  is  a  very  striking  condition  that  is  almost  regu- 
larly present;  it  usually  a]>pears  about  the  third  day  of  the  disease. 

Variations  in  the  Course  of  the  Disease. — The  diversities  of  the  clinical  pic- 
ture in  dilTcrent  cases  of  s4-ii[liitina  will  be  understtxjd  when  we  consider  the 
variety  and  numl)er  of  the  disturbances  thus  far  cited.  It  is  to  be  added  that 
!he  general  course  of  the  disease  may  exhibit  numerous  peculiarities,  of  which 
it  is  hardly  possible  to  give  an  exhaustive  presentation.  We  will  content  our- 
seh-eg  with  a  cursor}'  stitenient  of  the  most  important  deviations  from  the 
typical  course. 

1.  Rudimrnlary  Formn. — ^To  t'nis  class,  in  which  the  disease  does  not  reach 
a  j>erfect  development,  belong  first  the  cases  of  simple  sore  throat  with  no 
eruption,  or  at  most  nn  extremely  faint  and  pnrtial  one  {scarlatina  sine  rxan- 
thrmafe).  Sometimes  even  the  sore  throat  is  hardly  to  }>e  seen,  and  there  is 
nothing  but  a  brief  and  slight  fever  with  mild  symptoms  of  general  dii?turb- 
8m*e.  The  recognition  of  these  cases  as  scarlatinal  is  possible  only  when  we 
consider  their  jetiological  relation  to  other  undoubted  cases  of  scarlet  fever. 
We  liad  an  excellent  opportunity  to  observe  them  when  the  disease  broke  out 
in  the  children's  wards  of  the  hospital  at  Leipsic.  Tiie  dinirnosis  is  sometinu^s 
confirmed  by  a  slight  though  evident  desquainatii>n,  atrecting  the  haiirls, 
feet,  legs,  and  back,  or  by  an  acute  nephritis,  which  may  follow  the  mild- 
est attacks  of  this  sort.  Manv  cases  of  acute  nephritis,  tltough  apparently 
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wliolly  spoDtaneouH   and    priinarv,   must    be   regarded   as  »tiologically   scar- 
latmal. 

'^.  Rndimcniary  hut  Pernuion.s  Forrtts. — T7nder  this  head  l>elon^  those 
attacks  of  ecarlct  fever  in  whirh  thf  i-nijitiou  is  st'unty  or  absent,  while  from 
the  very  start  the  niopt  violent  general  e=>7ii|)tnms  appear.  There  is  a  very  high 
fever,  e.xeepsively  rapid  pid>e.  am]  delirinin.  Sueli  i-nses  must  be  the  result 
of  nn  iincomriuinly  ?evt^re  general  infection.  They  usunlly  *»nil  in  speedy  death. 
Other  c'ltsi-s,  nuliiig  fiitiilly  in  a  ft-w  days,  liave  a  well-devL-hiiH-il  nitih  without 
other  loeulized  disturhuneef;. 

3.  Set'cre  Fontt.'i  with  a  mon'  Protracted  Cour^r. — In  thepe  casef?  the  long 
duration  is  not  ilie  e.\'ehi?ive  repult  of  eppeeial  ooiiiplieations,  hut  is  likewise 
due  to  the  severity  of  the  intn\i(  ntion.  One  variety  is  the  so-tHlleil  lyphoidal 
form  of  pearlatina,  with  persistent  high  fever  and  severe  eonptitiitionnl  s^Tnp- 
toms.  Another  variety  is  the  hemorrhagie  fnrm  briefly  mentioned  above,  in 
whiefi  there  are  extensive  hemorrhages  into  the  skin  and  into  lliu  mucous  and 
eeroiis  iiiemhrones.  This  form  may  nm  an  extremely  acute  eourse.  Further, 
in  all  pernicious  forniji.  there  may  he  severe  hxnl  uDm plications,  particularly 
diphtheritie  or  gangrenous  sore  throat,  inflinnmations  of  serous  mendiranes, 
etc.  Attacks  of  this  toit  are  often  not  produced  by  tlie  poison  of  scarlet  fever 
alone,  but  by  peeondaiy  complicating  infections  {tidi'  supra). 

4.  Helaiises. — In  extremely  n.re  cusvs  rchi])ses  (ueur.  After  the  first  ill- 
ness a  fresh  eruption  lueaks  ont  witli  all  the  other  symptoms  of  scarlet  fever. 
In  anonudous  cases  running  a  severe  course,  there  is  sometimes^  at  an  ad- 
vanced stage,  a  fresh,  imperfect  eniption  (generally  in  spots),  which  Thomas 
has  ter»ned  a  pseudo-rehipse.     Probaiily  this  is  usually  a  septic  eruption, 

Dia^osis. — Tlie  diagnosis  of  scarlet  fever  is  made  in  most  cases  from  the 
characteristic  enifition  taken  in  connection  with  the  other  symptoms.  We 
should,  however,  bear  in  mind  that  exceptionally  other  eruptions  appear  wliich 
exidbit  the  closest  resemblance  to  that  of  scarlet  fever.  1.  After  the  use  of 
certain  dnigs»  esix*cia!ly  atrn])iii  (bellrttb.nna).  <|uiniii,  antipyrin.  morpliin, 
chloral,  etc.;  nmre  rarely  after  tfie  hig(»stion  of  crabs,  tish,  etc;  and  sometimes 
after  the  injection  of  antitoxic  sera,  2,  As  a  s^-mptom  of  other  infectious 
diseases,  such  as  typhoid  fever,  smnllpox;  and,  above  all,  in  se])tic  diseases 
{vide  ittfro).  In  an  uncertain  or  anoniaious  rase,  factors  of  importance  for 
diagnosis  are  the  a'tiolog;\'  (conneciion  with  other  welUdelined  cases),  the 
initial  sore  throat,  and  the  eventual  occurrence  of  desijuamation  or  of  a  sec- 
ondary nc}>initis. 

Prognosis. — The  prognosis  must  in  every  case  be  guarded.  From  what  has 
been  said  of  the  course  of  the  disease,  it  is  evident  that,  even  in  capes  which 
are  at  tirst  apparently  the  most  fiivorahle.  dangerous  coniplic-alioiis  may  afijiear. 
The  comniunest  dangerous  complication  during  the  height  of  the  disease  is 
scarlatinal  diphtheria,  the  conunoneet  dangerous  seijuel  is  nepliritis. 

Treatment. — The  majority  uf  tlmse  eases  of  scarlet  fever  which  take  a  typi- 
cal course  will  recover  completely  without  onr  aid.  In  these  the  task  of  the 
physician,  mj  far  as  treatment  is  concerned,  consists  in  arranging  the  details 
of  hygiene  and  the  general  care  of  the  patient.  The  sick-rooiri  should  be  cool 
and  well  ventilated  and  the  diet  rather  strict,  consisting  mainly  of  milk. 
Brotlis  and  eggs  may  alt'o  be  allowed.  \Vc  should  see  that  the  skin  and  the 
nioulli  are  kept  clean.     To  change  the  linen  fref]uently,  if  done  with  proper 
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precaution,  is  not  only  permissible,  but  very  desirable.  Rubbing  the  ekin  with 
olive  oil,  vaeelin,  etc.,  has  some  mtjrit,  ami  is  eHpocially  to  lie  reconiHionded 
if  the  skin  he  harsh  and  dry  after  the  eniption  hae  faded. 

[From  the  moment  that  tlie  disease  is  <ie<'lan'd,  the  patient  slioiil*!  br  thor- 
oughly anoiulod  ilailv  with  carholizwl  vaseliu,  lard,  or  \hv  likL-:  and  tluH  jihould 
be  kept  up  until  destpnunation  ha?  ceased.  Not  only  it>  tht?  comfort  of  the 
patient  promotetl,  but  the  danger  of  the  spread  of  the  infection  is  thereby 
greatly  lessened.] 

The  st'arlatinal  disease  of  the  throat  must  be  treated  with  the  greatest  at- 
tention, the  main  duty  of  tho  physician  in  thi;:  rep^ird  being  to  prevent,  if 
possible,  ti»e  ingress  of  the  above-mentioned  secondar)'  infection.  It  is  there- 
fore our  opinion  that  in  every  case  of  scarlet  fever  the  greatest  pains  should 
be  taken  from  the  very  tommenrement  of  the  di&ease  to  maintain  complete 
disinfection  of  the  mmith  aiul  throat.  I^arger  children  may  nsc  a  gargle  of 
chlorate  of  potash,  hydrogen  peroxid,  borax,  pi'rman;;^anate  of  potash,  i^age  tea, 
etc.  Inhalations  of  hydrogen  peroxid,  boric  aci<l,  etc.,  are  also  to  he  recom- 
Tnended  where  practicable.  If  there  is  prostration,  or  if  the  child  be  young 
or  willful,  we  may  frequently  cleanse  the  mouth  and  tliroat  by  moans  of  a 
spray  apparatus.  Sometimes  it  is  a  good  plan  to  let  the  patient  swallow  slowly 
a  half  teaspoonful  of  a  solution  of  potassium  ctdorate  (about  1  to  40),  every 
half  hour  or  oftener.  with  the  object  of  contributing  to  the  local  disinfection 
of  the  throat.  If  scarlatinal  di])htheria  nevertheless  develops  and  the  cervical 
lyiriph-glands  l)egin  to  increape  further  in  size,  tliere  is  reason  to  lia|H*, 
according  to  the  exi)erience  of  Taube  and  lleubner,  that  parenchymatous  in- 
jections into  the  tissue  of  tlie  tonsils  or  the  palatine  arches  may  yet  cheek 
the  spread  of  tlie  secondary  infection.  About  (J  minims  (a  Pravaz  syringe 
half  full)  of  a  threo-per-cenl  soluliuu  of  carbolic  acid  may  be  injected  twice 
daily  np»n  each  side  by  means  nf  a  bmg  holhnv  needle  and  a  subcutaneous 
ayringe,  I'atti  recommends  painting  tlie  nlfeclod  parts  witli  a  1  to  l,i)()0  solu- 
Ition  of  corrosive  sublimate.  Of  the  many  other  remetlies  advised,  we  may 
add  that  the  inenfllation  or  dusting  of  tlie  tonsils  with  powdered  sugar  is  of 
flthanlagc."  In  ordinary  scarlatinal  diphtheria  we  cun  ex)*cct  no  benefit  from 
Behring's  senim  therapy,  hut  if  there  is  u  complication  with  true  diphtheria 
jA  senim  injection  is  most  advibahle. 

Numerous  attempts  have  recently  been  made  by  Moser  and  others  to  treat 
\e  serious  secondary  streptococcus  infections  with  an  antistre]»toco<cus  serum 
("scarlet- fever  serum  of  the  Hoehster  Farbwerke  *').  Althon^i'i  jr  "«]  oltservcrs 
(Kscherich)  liavc  reported  favorable  results,  a  definite  conclusion  is  not  at  the 
present  lime  jwasible.  At  any  rate,  it  is  justifiable  to  try  the  serum  trcatnu^nt 
in  severe  casee. 

If  the  noHc  la?  likewise  afflicted,  tlie  chit'f  thing  to  tlo  is  frei|ucnt  cleansing 
■nd  syringing  while  the  head  is  bent  forward.  We  should  be  on  the  watch 
f(ir  the  possible  occurrence  of  otitis,  in  this  particular  the  jtliysicinn  is  often 
guilty  of  sins  of  omission.  We  would  particularly  cin]>hasize  tlie  importance 
of  careful  watching  of  the  drum  membrane  and  the  uuistoid  process  in  every 
case  of  scarlet  fever,  because  timely  interferentc  (|inni<entesis  of  the  drum 
membrane,  etc.)  may  at  U'nst  prevent  a  great  di*al  of  uiischicf.  The  tretittnenfc 
of  the  purulent  ear  discharge  (irrigations,  etc.)  nmst  be  carried  out  according 
to  general  otological  pririei|des. 
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Inflaniinaliou  of  Die  inlands  iu  the  uec-k,  if  severe,  ie  prone  to  pa&s  on  to 
siipimration,  ami  it  must  then  be  treated  surjiricany.  Ice  is  generally  not  so 
M'ell  home  as  warm  aiifiliufttions  (poultices  or  warm  bran  cushions). 

[f  tiiere  he  toiilinuouti  ]ii^]i  fever,  aeeoaipanied  by  rather  severe  consti- 
tutional gyiiiptonjs.  a  moderate  employment  of  the  eold-watcr  treatment  in 
scarlet  fever  is  to  he  strongly  reeoinnieritied.  The  halhs  seldom  need  to  he 
cooler  than  81°  to  88°  F.  (27°  to  30*  C),  and  are  to  lie  employed  two  or 
three  times  daily.  If  the  nervous  disUirhaiiec  l>c  si'rious.  or  if  the  respiration 
he  impaired,  the  patient  shtiuld  he  tloiirhed  with  told  water  during  the  hatli. 
Instead  of  hntlis.  wet  pinks  may  lie  used  to  advantage.  Internal  aiitipyreliea, 
such  as  antipyrin,  may  usmilly  he  dispensed  with,  although  in  private  practice 
we  may  he  oldif:je<l  to  employ  them. 

We  must  watch  the  condition  of  the  heart  carefully.  Wlien  the  pulse  is 
very  rapid  we  nuiy  w^e  an  ice  ha»r  rm  the  lienrl.  \Vlien  t!ie  heart  he;?ins  to 
grow  weak  wo  may  preseril>e  cntTein,  tinuture  of  strophanthus.  wine,  etc..  and 
the  most  efficient  remedy  for  thrcatenin>;  colln[k-je  is  injections  of  camphor. 
With  mild  scarlatinal  arthritis  salicylate  of  sodium  and  antipyrin  act  well  as 
palliatives,  hut  in  .«ievere  cases  they,  of  course,  do  little  good. 

Wc  know  of  no  means  to  avert  R-arlatinal  nejthritis.  In  justice  to  him- 
self, tlie  physician  must  always  at  the  start  point  out  tlie  possibility  of  its 
occurrence,  and  must  avoid  as  far  as  possible  errors  iu  diet  or  exposure  to  cold 
on  the  part  of  his  patient.  He  may  thus  e8ca]>e  blame.  The  treatment  of  the 
nephrilis  and  its  results  are  fully  deseril)ed  in  the  set-tion  on  renal  diseases 
(\'ol.  II).  The  most  important  remedies  are  a  suitable  (milk)  diet  am!  the 
use  of  warm  or  possibly  hot  baths  and  packs. 

The  patient  must,  as  a  rule,  keep  hiiJ  iicfl  three  or  four  weeks,  even  if  con- 
valescence Ih*  uninterrupli'd. 

(This  injunction  is  rather  extreme.  Nephritis  is  as  likely  to  follow  a  mild 
as  a  severe  case,  and  wcurs  s«>metinies  in  spite  of  every  precaution.  The 
physician  should  use  Ins  discretion  as  to  the  length  of  time  the  patient  is 
kept  in  l»ed,  carefully  guarding  against  exposure  to  cold  and  impi-udence 
in  diet.) 

After  desfjuamation  i*  completed  the  skin  should  Ik?  thoroughly  cleansed  by 
warm  baths.  The  disease  is  so  dangerous  that,  whenever  a  case  occurs  in  a 
family,  isolation  is  absolutely  demanded,  and,  if  |K>s8ible,  all  the  other  children 
8hould  l>e  Sent  away.  If  this  adviee  he  disregarded,  we  can  reject  all  respon- 
sibility for  any  further  casts  and  Iheir  result.^. 

According  to  the  laws  almost  universal  in  Germany  at  the  present  time, 
brolhera  and  sisters  of  the  patient  may  not  attend  school  for  at  least  six 
weeks.  Everything  that  has  come  in  contact  with  the  patient  (linens, 
clothes,  toys)  should  either  Ik*  destroyed  or  thoroughly  fumigated.  The 
sick-room  should  be  cleansed,  aired,  and  ilisinfectcd  at  the  tennination  of 
the  disease. 

[Scarlet  fever  is  a  disease  at  once  so  highly  contagious  and  so  common  that 
it  may  1h?  taken  as  the  type  of  its  class.  Its  hygienic  treatment  and  the 
measures  needful  to  prevent  its  spread  consequently  deserve  more  minute 
detail. 

The  sick-room  should  \te  at  the  top  of  the  house,  if  possible,  and  exposed 
to  the  south;  everv  unn»*ces.«arv  article  of  furniture  and  all  ornaments  should 
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be  removed  beforehand,  carpclB,  t'urtain«,  and  stuffed  or  upholstered  furniturt? 
'being  included.  A  uiudow  stmuhl  lie  kept  opt-n  tonstantly,  toj)  and  bottoia; 
lin  cool  weather  a  tire  sliould  be  burning;  in  warm  weather  ventilation  ia  fur- 
tliered  by  plaeing  a  gas  burner  or  lar*j:e  kerosene  lanij)  near  the  throat  of  the 
chimney,  (^uteide  tlie  dixjr  (if  the  t^iek-room  a  ?luvt  moistened  with  a  disin- 
.feetaul  eoluliou  Bhould  he  carefully  hnng.  Only  those  whose  p^et^enee  is  abso- 
llutely  necetf^ary  are  to  be  allowed  in  the  sick-roonu  and  the  phyHieian,  when  bis 
[visit  is  completed,  should  pass  directly  nut  r>f  the  house. 

A  convalescent  should  lie  kept  away  from  all  who  arc  liable  to  contract  or 
rponvey  the  dinease  until  deR(|uamation  lias  entirely  ceased.  Several  warm  soap 
iihs  ehould  be  ^ivcn  before  the  child  eniergefe  into  everyday  life,  and  it 
athoald  iinally  t>e  dressed  in  uneontaminated  clothing.] 


CHAPTER   V 

MEASLES 
(Morbitli) 


Etiology. — In  contrast  with  the  nialijniancy  of  scarlet  fever  is  the  compara- 
tively benign  nature  of  nicufiles,  a  disease  of  chilrlhond  wiiieh  is  liut  Htlle 
feared  even  by  mothers.  It  is  so  widespread,  and  the  puwej)libility  to  it  18  so 
uniTerEal,  that  measles  pasfies  for  an  almost  unavoidable  but  eonijmrativcly 
in^i^rnificant  annoyance.  Indeed,  few  esca]>e  it:  and  probably  the  reason  why 
ailults  have  measles  eo  much  Iopp  frr(|ucntly  than  cliilvlrrn  is  pimply  that  most 
iduhs  have  already  suffered  from  it  in  childhood.  A  socond  attack  of  nu'asles 
iu  the  same  individual  may  occur,  but  it  is  certainly  rare. 

[In  hig'hly  civilized  countries  measles  has  prevailed  so  long  that  it  would 
M€m  that  a  relative  resistance  against  the  jmif^on  has  been  aeipiired.  The 
triglitful  rax'a^cs  of  the  disease  when  it  was  plantiMl  in  virgin  soil,  a«  among 
tbe  Fiji  Islanders  not  many  years  ago.  aftpareutly  bear  out  this  view.] 

Mwulcs  generally  comes  in  epidemics.  Sporarlic  cases  are  exceptional.  In 
this  respect  measles  differs  decidedly  from  scarlet  fever.  The  rapid  spread  of 
ti»p  di.«ease  when  it  has  once  broken  out  is  a  result  of  its  great  contagiousness. 
If  one  child  in  a  family  is  attacked,  the  others  almost  always;  take  the  disease. 
The  infection  may  be  transmitted  even  by  well  persons  and  by  means  of  arti- 
cles with  which  the  sick  have  come  in  contact,  although  this  is  not  often  the 
n».  We  are  not  yet  acquainted  with  the  specific  poison  of  measles — although 
Its  pxistcnce  is  to  be  taken  for  granted — nor  with  the  details  of  its  trans- 
miwion.  Slill,  it  seems  most  probable  that  the  poison  is  inhali'd  through  the 
mouth  and  nose,  and  that  this  is  the  reason  why  its  etTects  are  URually  first 
developed  in  tbe  respiratory  passages  (vidr  infra).  The  disease  can  be  arti- 
fitiallv  produce*!  by  the  inoculation  of  heatthy  children  with  the  blood  or 
liqiiiil  M-fretion?  of  those  suffering  from  it. 

Cliaicai  History. — The  length  of  the  stage  of  incubation  is  tolerably  uni- 
iform.  It  is  ten  days  to  the  beginning  of  the  first  s^TuptomB,  and  thirteen  or 
'oarteen  days  to  the  breaking  out  of  the  eruption.    These  figures  have  been 
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establisimd  by  the  ubsurvatiuns  of  I'ununi,  the  oppurtunity  having  been  af- 
fordt'd  titjoii  the  Iii*j-t  iiilroduLliun  of  Llic  disease  iutu  the  Faroe  Islands.  As 
a  rule,  there  are  no  ospeeial  pmdromata  during  ttie  period  of  incubation  except 
some  slight  elevations  of  temperature.  At  the  end  of  ten  days  the  initial  stage  * 
begins^  generally  suddenly,  and  with  an  abrupt  rise  of  temperature  to  102* 
or  104°  F.  (iilP  to  4U°  v.).  At  ihc  same  time  the  uharatterit^tic  catarrhal  symp- 
toms appear:  nasal  catarrh  (coryza),  to  be  recognized  hy  the  abundant  nasal 
secretion,  tiie  frequent  sneezing,  an<l  si>nietimes  rtl!*^^  by  nosebleed;  more  or 
less  severe  conjunctivitis,  characterized  by  photophobia,  reddening  of  the  eyes, 
and  increased  flow  of  tears,  and,  lastly,  svmjUniiisi  of  a  eatatrh  of  the  upper 
pai't  of  Ihe  respiratory  trnel,  usually  moiierale,  but  nevertheless  causing  hoarse- 
ness and  a  slight  cough.  With  all  this  the  general  condition  is  disturbed,  the 
children  are  restlesp,  have  headache,  and  eat  little.  SyiuptoniH  of  a  mild  eore 
thioat  are  not  infretjuent,  but  are  xery  far  from  being  so  prouiinent  as  in 
scarlet  fever. 

T)ie  smaller  children  are  greally  annoyed  by  mucus  collecting  in  the  nose 
or  nasoi)harynx.  In  most  cases,  on  the  second  or  third  day  of  the  disease,  the 
charaelcrit^lic  initial  mueou^i  memlininc  exunlheni  ajipeurs.  It  occurs  on  the 
nniLims  membrane  of  the  soft  and  hard  palate  in  the  form  of  irregular  red 
macMiles,  the  size  of  a  lentil  or  even  larger.  About  the  same  time,  or  even 
earlier,  punctate,  while,  scale-like  spots,  often  surrounded  by  a  red  areola,  ap- 
pear on  the  buccal  mucous  membrane  opposite  the  molar  teeth  (the  so-called 
Koplik's  spots). 

Tht'sc  initial  smptoms  last,  as  we  have  said,  three  or  four  days.  Then  the 
eruption  begins  < stage  of  eruption).  The  true  eruption  of  measles  begins 
almost  always  in  Ihe  face^  on  the  cheeks,  forehead,  and  around  the  mouth  (con- 
trasting with  the  characteristic  pallor  of  the  chin  in  scarlet  fever),  and  spreads 
from  there  ri^[tifllv  downward  over  all  the  rest  of  the  body.  The  eniption  con- 
sists at  first  of  little  pnpilla',  eorresjjonding  to  the  follicles.  These  are  soon 
surrounded  by  a  jiale-red,  sliglitly  elevated  border,  and  in  many  cases  l>ecome 
confluent.  Perfectly  flat  elevations,  of  various  sizes  and  of  extremely  irregu- 
lar, dentated,  roundisli,  or  angular  shape,  develop.  They  are  often  so  thickly 
crowdci!  lo^i'ther  as  to  touch  one  another,  but  usually  limited  portions  of 
normal  skin  intervene  between  them.  Witliin  each  raised  spot  the  little  fol- 
licuhii*  papill:?  remain  visible. 

Willi  the  beginning  of  the  eruption  the  fever  rises,  having  been,  as  a  rule, 
sliglit  during  the  last  days  t>f  the  initial  stage.  It  attains  about  104**  or  li)5* 
F.  (40"=  to  40.5°  C.).  In  thirty-six  to  forty-eight  hours  the  eniption  reaches 
its  full  development  and  its  greatest  extent.  The  fever  and  the  catarrhal 
symptoms  also  persist  for  the  same  length  of  time.  Sometimes  we  find  a  slight 
swelling  of  all  the  lymph-gknds.  Then  follows  a  decline  in  the  fever,  usually 
rapid,  and  indeed  almost  hy  crisis,  while  the  eruption  after  n  sliort  period  of 
full  develojinicnt  begins  gradually  to  fade  during  the  two  or  three  days  follow- 
ing. At  the  same  time  the  catarrhal  symptoms  diminish.  A  more  or  less  ex- 
tensive desquanuition  of  the  epidermis  begins,  scarcely  ever  in  large  pieces,  as 


■We  coosider  tbc  term  "initial  sUce"  more  correct  than  "prodromal  stage."  The  "pro- 
dromal flymptonu"  are  the  first  alight  tympUnna  which  occur  during  the  tinitj  of  inoubaiion  of  ao 
infectious  diaeoao,  while  the  symptonis  prf»ented  by  tncaslen  bvfure  tho  breokiug  out  of  the 
eruption  are  a  part  of  the  already  developed  disease. 
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in  scarlet  fever,  but  in  little  scales  like  bran.     In  eiglit  or  ten  ilays,  if  the 
disease  runs  a  normal  course,  the  patient  is  fiil!y  convalescent. 

After  this  brief  description  of  tbo  usual  course,  we  must  ronsiiler  more 
closely  some  of  the  sraptoma  and  possible  complications. 

The  fever  (see  Fig.  8)  of  measles  e.xhibits,  as  has  been  iilreiitly  implicf!,  a 
tolerably  typical  course.     It  l)egins  with  a  rather  marked  ond  rapid  rise  upon 

the  commenceuient  of  the  disease.    On  ,      „ 

the  morning  of  the  second  day  there 
is  usually  a  marked  remission,  often 
to  normal.  In  the  last  two  days  nf 
tiie  initial  stage  the  fever  is  moderate, 
very  rarely  being  so  higli  as  at  the  bc- 

ling.  With  the  eruption  there  is 
'new,  rapid  rise,  usually  higher  tlian 
the  initial  one,  so  that  we  may  well 
divide  the  fever  into  two  periods — the 
prodromal  fever  and  the  eruptive  fever. 
This  latter  is  but  brief  and  d<>e«  not 
persist,  as  in  scarlet  fever,  during  the 
entire  duration  of  the  eruption.  It 
falls  by  crisis  when  the  rash  has  at- 
tained full  development.  There  nuiy. 
to  be  sure,  be  slight  elevations  of  tem- 
perature during  the  next  day  or  two; 
buty  if  the  fever  is  considerable  and 
persistent,  it  is  always  a  sign  that  complications  have  arisen,  prohnbly  in  the 
respiratory  apparatus. 

The  eruption  usually  assumes  the  form  doscrihod  jd>ove.  Init  Tnay  prepent 
luanifold  varieties.  Sometimes  its  development  is  rudimentary.  Sometimes 
it  does  not  begin  on  the  face,  but  on  some  other  part  of  the  body.  This  is 
generally  regarded  as  a  sign  that  tlie  rase  will  be  anmnaloiis  in  oUicr  wtiys  as 
well.  The  individual  spots  may  l>e  smnltor  tfiiin  nsnal,  iind  may  remain  en- 
tirely separate  from  each  other  {morhilli  papn-hm).  In  other  cases  the  enip- 
tdon  is  so  confluent  {morhilli  c.unfiuentes)  that  it  resembles  the  eruption  of 
scarlatina.  The  formation  of  vesicles  (morhtUi  vesicnhsi)  also  occurs,  but 
much  more  rarely  than  in  scarlet  fever.  Hemorrhiigic  measles  is  also  observed, 
but  usually  only  in  the  form  of  small,  capillary  bleeding,  and  in  oases  tliat 
otherwise  run  a  jterfectly  favoraitle  course.  Very  rare  cases  have  indeed  l>een 
described,  with  a  general  hemorrhagic  diathesis  and  severe  symptiui:?.  resem- 
bling hemorrhagic  st'arlatina  (so-called  *'  hlack  n^easles").  In  addition  to  the 
proper  eruption  of  measles,  other  eruptions  sometimes  develop— such  as  vesi- 
cles, wheals,  and  pustules. 

The  pulse  is  generally  not  so  rapid  in  measles  as  in  scarlet  fever.  En- 
largement of  the  spleen  can  be  made  out  only  to  a  slight  degree,  if  at  all. 
As  a  rule,  we  find  no  pmnounced  leucoeytosis  in  the  blood.  Indeed,  in 
striking  contrast  to  scarlet  fever  {q.  f,),  there  is  usually  a  pronounced 
leutof)enia  at  the  height  of  the  disease.  It  is  only  in  the  [>eriod  of  incuba- 
tion and  with  the  advent  of  complications  (pneumonia,  etc.)  that  leucocytosia 
is  present. 
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Complications. — The  complications  of  measlea  are  for  the  most  part  exag- 
geration** or  abnormal  varieties  and  extensions  of  those  troubles  which  are 
nbs^erved  during  the  usual  mild  course  of  the  fever.  As  in  scarlet  fever  (vide 
supra) ^  we  often  have  to  deal  with  the  effects  not  of  the  original,  but  of  sec- 
ondary infections,  ('ompnrod  with  the  j^*eat  majority  of  mild  attacks  takinj? 
the  typical  course,  cases  presentiTi^  comiilications  of  any  severity  are  rare,  and 
jiujch  less  frequent  than  in  scarlet  fever.  Epidemics  are  only  now  and  then 
distinguished  by  unusual  severity. 

Often  quite  serious  eye  diseases  are  developed,  particularly  blennorrhagic 
conjunctivitis,  keratitis,  and  iritis. 

Marked  intlammation  of  the  mucous  membrane  of  the  nose,  throat,  and 
larynx  may  prolong  the  course  of  the  disease.  This  is  often  merely  an  exag- 
geration of  the  usual  catarrh.  Otitis  jiiedia  likewise  sometimes  occurs.  A 
larjTigitis  of  marked  intensity,  with  considerable  swelling  of  the  parts  in- 
volved, may  produce  mucli  <lisconifnrt*  or  even  e^yniiitoins  of  stenosis  ("  false 
croup*').  Actual  croupous  and  diphlhciitic  lesions  of  the  throat  and  larynx 
also  iX'cur  (dij^htheria  of  measles).  This  last  is  indeed  nnu^h  rarer  than  scar- 
latinal dijjhlheria,  but  it  may  liiive  tlie  same  unhappy  termination.  It  is 
worth  mentioning  that  sometimes  genuine  laryngeal  croup  is  observed  in 
measles,  tinacctmipanicd  by  Irsions  nf  the  pharynx. 

It  is,  however,  in  the  lungs  that  the  !unst  frequent  and  important  of  all 
complications  in  measles  occur.  The  usual  mild  bronchitis  becomes  very  in- 
tense, extends  into  the  bronchioles  (capillary  broncliitis),  and  tlien  results,  for 
the  most  part,  in  a  more  or  less  extensive,  lobular,  catarrhal  pneumonia  (q.  v.). 
.ccording  to  Kiister,  meafsles  pneununiia  ri?=es  from  an  inflauunatory  prolifcr- 
ition  of  nuclei  about  the  small  broncin,  and  It  usually  invades  the  neighbor- 
ing alveoli  by  continuity  along  the  small  branches  of  the  pulmonary  artery. 
It  is  then  a  '*  small  nodular/*  but  not  strictly  a  lobular  pneumonia.  Measles 
pneumonia  is  to  be  diagnosticated  when  moi?t  rales  are  bcMid  in  abundance 
over  a  large  part  of  the  chest,  and  when  there  is  at  the  same  time  persistent 
fever  and  pronounced  difficulty  in  respiration,  with  cough,  dyspnoea,  or  cya- 
nosis. We  get  decided  dullness  on  percussion  only  when  the  separate  centers 
of  infiltration  are  more  than  usuatlv  confluent.  Genuine  lobar,  croupous  pneu- 
monia appears  much  less  often  than  the  lobular  variety.  It  attacks  one  lol)e, 
or  several,  is  attended  by  high  fever,  and  may  end  with  a  well-marked 
crisis. 

The  foregoing  pulmonary  symptoms  usually  appear  at  the  height  of  the 
.disease,  and  persist  after  the  erujilion  fades.  They  may  delay  convalescence 
^lor  weeks.  In  other  cases  measles  will  be  seen  at  the  start  to  run  a  nomml 
course,  temperature  will  have  already  fallen,  and  then  come  new  fever  and  the 
appearance  of  decided  pulmonary  disturbance.  This  is  always  to  Ijc  regarded 
as  a  grave  complication ;  and  especially  in  foelOe  children  it  may  lead  to  death, 
with  the  symptoms  of  impaired  respiration  or  of  constitutional  exhauRtion. 
At  present  we  cannot  definitely  slate  bow  far  in  measles  pneumonia  we  have 
to  do  with  the  direct  action  of  the  measles  poison  itself  or  with  secondary 
infection  (streptococci,  diplococci,  etc.). 

Marked  intestinal  symptoms  sometimes  appear,  particularly  an  excessive 
diarrhea,  due  to  intestinal  catarrh.  It  is  ebaraeteristic  of  nieatilcp  timt  in 
severe  cases  such  a  diarrlica  may  assume  a  pronounced  dysenteric  character, 
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iniHcatcHi  by  blood  and  slime  in  the  dejections,  pymptoms  which  usually  depend 
U{K>n  the  (h'VfI(i[nien(  of  follimlnr  colitis  witli  ulcerationp. 

Now  nnd  then  ?tili  otlicr  comjilications  may  prej^cnt  themselvcg,  of  wliich 
a  full  enumeration  ii*  impossible.  Xepliritis  does  occur,  but  far  less  often  than 
in  sonrlct  fever.  A  simple  albuminuria  during  the  acme  of  the  disease  id  not 
infrequent,  but,  as  a  nile,  it  has  no  ei*peeial  clinical  significance.  We  should 
mention  gangrene  of  the  cheek,  the  po-called  noma,  a»  a  complication,  which 
is  very  rare  but  apparently  characten<itic. 

Fecoliahties  in  the  Coarse  of  the  Disease. — Peculiarities  in  the  course  of  the 
disease  are  much  rarer  in  nioa?les  than  in  scarlet  fever.  Yet  we  see,  on  the  one 
Land,  unusually  mild  or  nidimentary  cases,  in  which  either  the  rasli  or  the  other 
[Jocal  sjTnptoms  are  remarkably  slight,  and,  on  the  other  hand,  abnormally 
ifevere  cases.  These  latter  are  distininiished  by  the  unusual  heij^ht  or  persist- 
ence of  the  fever,  by  the  severe  constitutional  and  nervous  s^nuptoms,  and  fur- 
ther by  the  early  appearance  of  complications.  Sucli  cases  have  been  tenucd 
typhoid  measles.'"  We  have  already  mentioned  tiie  severe  form  of  heraor- 
'l-hagic  measles. 

Wc  should  notice  the  clinical  relation  which  measles  bears  to  two  other  in- 
tfectious  diseases — to  wboopinj;  cou^li  and  tuhercuIosiH.  Measles  and  pertussis 
(y.  r.)  may  follow  each  other  in  the  same  individual  at  a  slH»rt  iut^rvab  smne- 
imcs  one  and  sometimes  the  other  taking  the  initiative;  ei>idt*inice  of  the  two 
idiseesoB  prevail  with  comparative  fre<iuency  at  the  same  time.  Tuberculosis  is 
^likewise  to  he  mentioned  as  an  important  sequela  of  measles.  In  these  eases  it 
^is  probable  that  the  chiUlren  Iiave  a  tuben-ulnns  focus  smnlderiu);  somcwliere  in 
the  body  (lyinph-^lands,  lungs)  hofore  the  attack  of  Tneaslcs  which  kindles  it 
and  aids  its  furtlier  estenpion.  The  measles  may  also,  of  course,  excite  a  pre- 
disposition to  infection  with  hiherclc  bacilli. 

Diagnosis. — The  diagnosis  of  measles,  as  of  the  nther  acute  exanthematoua 
[disease^;,  is  based  chiefly  upon  the  eru])tion,  but  we  nmst  also  regard,  of  course, 
[other  symptoms  which  may  l>e  present  (fever,  catarrhal  symptoms).  Personal 
[experience  does  more  to  sharj>en  the  perception  than  can  the  fullest  descriptions. 
'We  can  merely  suspect  tfie  disease  during  the  initial  stage  unless  an  epidemic 
•prevails.  If,  besides  the  characteristic  uatarrhal  symptoms,  the  almve-men- 
•tioned  eruption  on  the  mucous  membrane  of  tlie  palate  exists,  or  if  Koplik's 
Fpots  are  present  on  the  buccal  mucous  uiembranG,  the  diagnosis  becomes  tol- 
■•erably  certain.  We  should  consider  that  eruptions  similar  to  that  of  measles 
[ap|>ear  in  other  diseases,  more  especially  in  Ciernian  measles,  scarlet  fever, 
Jtypbus  fever,  in  the  beginning  of  smallpox,  and  in  strondary  syphilis  (rose- 
lola}.  Furthermore,  we  need  to  exclude  eruptions  which  are  due  to  drugs, 
^«»pe<'ially  anlipyrin,  and  also  turpentine,  balsam  of  copaiba,  etc.  In  cases 
which  are  doubtful  we  shall  be  enal>Iefl  to  form  a  decided  opinion  by  a 
consideration  of  the  other  symptoms,  and,  above  all,  liy  the  furtlier  course 
^of  the  disease. 

The  difference  in  the  liloofl  picture  in  scarlet  fever  and  measles  is  of  value 

their  dilTerential  diagnosie — leucocytosis  and  eosinophiliu  in  scarlet  fever, 
fleuccipcnia  in  measles. 

Prognosis. — Wc  have  already  remarked  how  favorable  in  general  the  pritg- 
sosis  is,  but  we  must  here  repeat  that  all  epidemics  do  not  exhibit  the  same 
benign  character,  and  that  in  every  case  the  phvBician  must  bear  in  mind  the 
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possibility  of  complications,  and.  particularly  the  danger  of  severe  pulmonary 
disturbances. 

It  sliouid  bt'  mentioned  that  measles  frequently  seems  to  run  a  severer 
course  in  adults  than  in  children. 

Treatment. — Tlie  putiunt  should  in  general  be  kept  somewhat  warmer  than 
in  scarlet  fever.  Even  in  what  seem  to  l>e  the  mildest  cases  the  cliild  should 
l>e  kept  in  bed  till  dcsLjuariiatiun  is  over.  The  sitk-i-l  in  ruber  is  to  In?  soniewlmt 
darkened,  on  aeLounl  of  the  photophobia  which  usually  exists  at  first.  In  this 
way.  normal  eases  run  on  favorably  without  any  esjjecial  therajwutic  interposi- 
tion. The  eiitarrhiii  symptoms,  however,  should  always  be  heeded,  since  to 
disregard  them  may  lead  to  their  heeomiuLr  ag;^avated.  The  chief  requisite 
is  cleanliness.  At  re^dar  intcr^ils  tlie  eyes,  the  nasal  cavity,  and  the  mouth 
should  be  washed  out  and  douched  witfi  lukewnrm  water. 

If,  despite  nil  this,  certain  distnrhnnoes  appear  in  a  worse  form  than  usual, 
or  if  emiiplimtions  develop,  these  must  receive  especial  attt^ntioti.  Severe  eye 
troubles  s!u>nld  be  treated  aecordin;^  to  the  usual  o[»hthidnioIoirieal  practice. 
The  treatment  of  croupous  trouble  in  the  throat  or  larynx  will  be  fully  de- 
scribed in  a  later  ehapter.  For  the  pulmonary  complications,  lukewann  baths, 
combined  if  need  he  with  rather  cool  douches,  constitute  the  most  effectual 
remedy.  Cold  paeks  are  also  very  etfltient.  These  wo  shall  speak  of  later  in 
more  detail  in  the  chapter  on  catorriml  pneumonia.  The  chief  task  of  the 
physician  in  the  treatment  of  measles  is,  however,  to  hinder  as  far  as  possible 
the  appearance  of  complications.  We  are  not  acquainted  with  any  internal 
remedies  for  the  \\\u)X  trouldes  which  are  at  all  trustworthy.  In  rare  instances 
the  excessive  accumulation  uf  miicus  in  the  bronchi  re(|uires  the  administra- 
tion of  an  emetic.  .As  ex[icctorants  we  may  try  i[>ecac.  liquor  aumionii  ani- 
satus,  etc.  If  considerable  intestinal  disturbance  arises,  we  must  employ  small 
doses  of  opiun),  calomel,  tannalbin,  or  subnitrate  of  bisnmth.  We  hardly  need 
to  say  that,  whatever  else  is  done,  the  strenjsrth  of  the  patient  should  be  kept 
up  as  much  as  possible  by  giving  wine,  broths,  milk,  eggs,  etc.  For  at  least 
two  or  three  weeks  after  the  disease  has  ended,  the  child  must  be  very  carefully 
watched. 

As  the  di&eaee  is  usually  so  mild,  prophylaxis  is  not  very  strenuously  at- 
tempted. If  one  child  in  a  family  is  attaektHl,  it  is  probably  already  too  late  to 
isolate  the  others,  and  it  is  even  an  advantage  to  the  family  to  have  all  the 
children  finish  at  once  what  they  will  hanlly  he  able  eventually  to  avoid.  M'e 
would  make  an  exception  in  favor  of  isolation  if  the  disease  prevailed  in  a 
severe  form. 

[It  is  not  customary  with  us  to  insist  so  strongly  upon  isolation  and  thor- 
ough disinfec-tion  as  in  scarlet  fever,  hut  the  tendency  of  the  present  day  is 
toward  a  wide  applieation  of  the  principles  of  preventive  medicine.  It  is  cer- 
tainly of  no  advantage  to  a  child  to  contract  measles.  Delicate  children,  espe- 
cially those  with  tuberculous  predisposition,  should  l>e  carefully  guardeil  against 
it;  and,  even  if  it  is  decided  that  it  is  not  worth  while  to  attemjU  io  confine 
the  di^asc  to  one  member  of  a  family,  every  precaution  should  be  taken  against 
infecting  other  families.  T'nder  suspicious  circumstances,  consequently,  chil- 
dren are  to  he  kept  away  from  school  and  from  contact  with  others. 

If  there  is  any  reason  to  fear  the  development  of  tul)erculosis,  every  posaible 
hygienic  means  should  be  employed  in  order  that  full  vigor  may  l)e  regained.] 
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CHAPTER    VI 

R^THELN 
{Oerman  MoasUt,    RxtbeUa) 

Hr^TUELX  is  a  fliseasc  similar  to  measles,  l)ut  distinct  from  it,  althongli 
formerly  ottcn  confounded  with  it,  and  pertiaps  with  scariot  fever  as  well.  The 
observations  of  Steiner,  Thomas,  and  others  leave  now  no  room  to  doubt  that 
these  diseases  are  distinct,  for  epidemics?  occur  in  which  all  cases  present  the 
characteristic  j>eculiarities  ascribed  to  rotheln.  But  the  host  jiroof  in  that  chil- 
dren who  liave  l»ad  rotheln  are  not  infretjiKnitly  atliuked  by  genuine  measles 
later.  It  may  indeed  be  very  difficult  in  an  individual  cape  to  decide  which 
disease  is  present;  but  that  rotheln  does  exist,  as  an  inrlefiendent  form  of  dis- 
ease, can  be  denied  by  thotae  alone  who  have  never  seen  it. 

After  an  incubation  nf  al»out  two  or  three  weeks  the  disease  begins  with 
the  appearance  of  the  en.ij)tion,  which  is  usually  noHcod  first  in  tlie  face. 
Initial  smptoms  (cough,  sneezing,  etc.),  preceding  tho  enijition,  either  are 
■wholly  absent  or  at  most  last  for  half  a  day.  The  eruption  is  decidedly  like 
that  of  measles,  but  its  individual  sjjots  arc  smaller.  They  are  seldom  hirger 
than  small  peas  and  circular,  being  only  I'.vceptioiuilly  as  dculated  ami  irregu- 
lar in  outline  as  are  the  inacuW  of  measles.  They  ajipear  on  the  whole  face, 
the  bead,  the  trunk,  and  the  extremities^  are  pale  red  (sometimes  deep  red), 
only  slightly  elevated,  and  are  not  apt  to  become  contiuent.  In  rare  instances, 
small  vesicles  develop  up<in  the  macules.  The  soft  palate  somL^tiuies  exhibits, 
as  in  measles,  a  faint  macular  erujiliun  at  the  beginning  of  the  disease.  After 
three  to  four  days  the  eruption  fades.  There  is  ubuuIIv  no  decided  desqua- 
mation. 

Other  s>Tnptoms  of  disease  than  tliis  eruption  are  slight.  Fever  in  many 
cues  appears  to  be  entirely  absent.  As  a  rule,  there  is  for  a  day  or  two  a  Itltie 
dcvation  of  temperature,  reaching  UV^''  F.  (3!>°  t\)  at  mo^t.  Tokens  of  a 
moderate  catarrh  of  the  conjunctiva,  the  nasal  mucous  membrane^  the  throat, 
and  the  lar^Tix  are  also  observed — viz.,  photofibnhia,  nasal  discharge,  and 
v«ugh.  Often,  the  cervical  lymph-glands  arc  more  or  less  swollen.  The  co!»- 
mtutional  disturbance  is  generally  so  slight  that  the  child  can  hardly  be  kept 
in  bed.     Important  complications  hardly  ever  Oi'cnr. 

The  prognosis  of  rotheln  is  therefore  perfectly  favorable,  and  the  employ- 
ment of  any  special  treatment  is  needless. 


CHAPTER    Vri 


SMALLPOX 
(Variola.      Varioloid) 

Atiolog^. — Smallpox  has  been  known  for  centuries,  although  formerly 
often  confounded  with  other  diseases.*     It  is  one  of  tlie  most  dreaded  acute 
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its  pesti 


jnfwtinufi  (liseasoB^  and  in  earlier  times  it  has  destroyed  thousand?  in 

Ifiitijil  ]l^otrre^^i.  II  w-m^  llie  discovery  of  tlio  pospiUility  of  j)m|)Iiylactic  in«x?u- 
hition,  iind  tlu;  cver-iriLMVHt^ing  spread  of  this  precautionary  measure,  which 
first  rfil>lKMl  the  dipcat-e  of  some  portion  of  iU  terrors. 

IV^pite  inimerous  studies  (L.  Pfeifter,  GufUiiieri,  Wasilewski,  and  others), 
the  specific  ngent  nf  snuillpox  is  not  known.  Tlie  po-called  Uuarnieri  vaccine 
^odio? — s-niiill,  round  hndie?  found  in  the  telly  of  smallpox  iind  vaccine  pus- 
tules, That  stain  <leeply  and  fmve  nuileus-Iike  eetUrrs — iln  uut  appear  to  be  pro- 
tozoa, but  rather  extruded  nuclei.  Their  presence  is,  however,  so  chnraeterifitic 
of  smallpox  that  they  may  serve  in  the  differentiation  of  that  discaso  from 
other  piistuhir  affections,  more  especially  varicella  {vidfl  itifni).  The  Guar- 
nieri  bodies  are  most  easily  found  in  the  characteristie  pustules  that  ajipcar 
on  the  rabbit's  cornea  after  the  latter  has  been  inoculated  with  the  contents 
of  a  smallpox  pustule  (Jiirgens). 

[rouncihuan  and  his  colaborers  have  described  the  whole  life  history  of  a 
protozoiju  in  the  skin  lesions,  with  eonfirmation  by  Calkins  and  by  Howard 
and  Perkins.] 

Predisposition  to  variola,  except  as  diminished  by  vaccination  {vide  itifra)^ 
is  universal.  The  disease  may  appear  at  any  age,  even  in  ufcro.  Women  are 
i>eiievtd  to  be  esjiecially  liable  to  it  during  prepaancy  and  childdjed.  It  is  said 
that  persons  111  with  another  acute  infectious  disease,  such  as  scarlet  fever, 
mensles,  or  typhoid  fever,  are,  for  the  time  being,  loloral^U'  secure  from  infec- 
tion with  smalt]>ox;  but  this  rule  certainly  has  exceptions.  The  exphxuation 
of  the  fact  that  the  most  widespread  epidemics  of  smallpox  generally  occur 
in  winter  is  to  he  found  in  tlie  closer  living  quarters  of  hunumity  in  the  cold 
season.    The  same  imllvidiial  rarely  takes  the  disease  a  seeon<l  time. 

A  ca.se  of  variola  ia  always  the  result  of  transmission  of  the  poison  to  a 
healthy  person  from  one  who  is  already  ill  with  it.  The  specific  poison  is  most 
abundant  in  the  diseased  |iorlions  of  the  hotly  and  in  the  [lus  of  the  suppu- 
rating pocks,  as  well  as  the  crusts  and  scales  wfiiih  are  left  when  these  have 
dried  up.  Owing  to  tlie  presence  of  pustules  in  the  mucous  meudjranes,  the 
dejecta  and  the  nasal  mucns  of  a  patient  may  also  contain  the  contagium. 
But  the  disease  is  also  contagious  in  its  earlier  stages,  before  the  pustules 
develop,  and  even,  according  to  a  few  oliservntions,  during  the  stage  of  incu- 
bation. The  variolous  poisi>n  is  (vrtniiily  very  volatile — that  is,  it  is  prone  to 
disseminate  itself  through  the  air  in  the  neighborhood  of  the  patient  in  the 
foiTO  of  small  drops  or  of  fine  dry  ])articles  of  dust.  For,  in  order  to  catch  the 
disease,  it  is  not  necessary  to  toucli  the  patient,  but  merely  to  remain  in  his 
vicinity.  In  many  cases  we  cannot,  however,  determine  with  exactness  the 
mode  of  transmission,  since  the  contagion  may  eitlier  be  direct  or  by  means  of 
objects  and  utensils  with  which  a  patient  has  come  in  contact — for  example, 
the  soiled  linen.  The  dead  body  also  is  ca])able  of  transmitting  the  disease. 
In  general,  numerous  instances  jtoint  to  a  considerable  "  tenacity  '*  in  the  ]>oi- 
son.  The  precise  manner  of  infection  is  not  3'et  kno^vn.  It  is  most  ])robable 
that  the  poison  is  drawn  into  the  lungs  with  the  inspired  air. 

It  has  been  demonstrated  that  the  disease  can  be  transmitted  to  liealthy 
persons  by  direct  inoculation  of  the  contents  of  the  variolous  pustules.  It  is 
stated  that  monkeys  and  other  aniiiials  may  he  successfully  intit-ulated  in  the 
eame  way.    Whether  inoculations  witii  the  blood  of  the  eick  wdi  reproduce  the 
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ii&ease  is  not  vet  settled.    T}»e  secretions  (saliva,  sweat,  urine,  and  milk)  do 
not  apparently  contain  the  infectious  matter. 

Course  of  the  Disease.  Variola  and  Varioloid. — The  sta^e  of  incubation 
lasts,  as  ;i  rule,  ihirleoii  to  fnurti'Lii  da\H.  hoinetiiues  a  somewhat  shorter  time. 
During  this  period  prodromnl  Hvmptoms  are  absent  or  in«isiiificant. 

The  dipeasH;  it<iolf  begins  suddenly  with  what  are  usually  very  character- 
ttic  initial  symptoms — rij^or,  fever,  headache,  and  intense  ])ain  in  the  loins. 
[It  is  only  in  comparatively  few  cases  that  one  or  another  of  these  symptoms  is 
iglii  or  wanting.     The  constitutional  s\iiiptoms  may  he  very  severe — a  dry 
tongue,  stupor,  wakefulness,  delirium,     Tho  fever  continues  intense  for  some 
lays.     The  pulse  is  much  cpiirkened.     There  is  almost   total  anorexia,  and 
»ften  there  is  vomiting.     There  is  constipation,  or,  more  rarely,  diarrhea. 
Frequently  there  is  a  slight  ?ore  throat,  and  sometimes  a  slight  bronchitis. 
The  spleen  is  enlarged  in  most  of  the  severe  cases,  and  the  urine  often  has  a 
trace  of  albumen.    In  women,  menstruation  occurs  in  a  remarkably  large  num- 
ber of  cases.    The  proj>er  variolous  eruption  df»es  not  at  once  appear,  but  from 
Itlie   second  day   other  characteristic  efflorescences  are  not   rare.     These   are 
'mied  the  initial  rash  of  smalljwx.     M*e  may  find  either  a  diffuse  or  macular 
^erythema,  extending  in  varying  degree  over  the  trunk  and  extremities  (espe- 
jially  on  the  extensor  surface),  or  a  hemorrhagic  eruption  with  small  s])ots, 
[apj>earing  by  preference  upon  the  hypogastrium  and  tlie  inner  surface  of  the 
jthiglis  (in  the  so-calleil  femoral  triangle  of  SiiinjiO  "r  on  the  latyral  surface 
[jof  tiie  trunk  and  on  the  up]>er  arm.     The  er\"thenia  soon  disaiipear?-,  hut  tlio 
licmorrhagic  spots  can  be  seen  longer.     Both  forms  of  the  initial  enii»tioa 
may  be  combined. 

The  initial  stage,  just  pictured,  lasts  usually  three  days.     Severe  symjttoms 
■urriug  at  tliis  time  do  not  exclude  the  possibility  that  the  further  course  of 
disease  may  prove  favorable.,  while  mild  symptoms  are  of  good  omen. 
At  the  end  «)f  the  third  (tr  on  the  fourth  day  the  icmperaturc  makes  a  de- 
lided  fall,  and  the  regular  varioton-a  cniption  begins  to  be  devc!o[>e(l  upon  the 
fakin — the  siadinm  fruptionis.     During  tliis  period  an  cvtilout  flitTorcnce  among 
the    wjparute   ca.«es    b«comes    manifest.      This   dislim  tion    cHnnot    indt^ed    he 
ialwav^  drawn  with  a  narrow  line,  but  it  is  noticeable  enough  to  justify  the 
jstablishnicnt  of  two  types  of  variolous  disease.     We  refer  to  the  division  into 
la  severe  form  (vari<tla  vera),  and  another.  iniM  f^rm  (varioloid).     The  vari- 
ola proper  ha^  a  well -developed  eruption  with  many  pustules,  and.  as  a  result 
I  of  this,  a  second  *tage  of  fever   (stadium  supimrationis).     Varioloid  has  a 
inudi  more  scanty  eruption,  and  little  or  no  suppurative  fever.    We  must  now 
discuss  these  two  forms  separately. 
\".VE10L.\.  Veiu. — The  eruption  almost  always  begins  in  the  face  and  upon 
the  hairy  sealp,  appearing  s*)uiewbal  later  on  tlie  trunk  and  arms,  and  last 
of  all  upon  the  legs.     It  l>egins  in  tlie  form  of  little  red  dots  and  spots,  which 
develop  in  about  two  days  to  small  papules  {stadium  fioritwni'i).    If  the  hand 
be  passed  over  thickly  set  ond  well-developed  papules  of  variohu  a  peculiar  soft, 
:saiin-like  feeling  is  perceived.     (»u  the  pnints  of  these  papilhe  a  little  vesiole 
'forms.     This  keeps  growing  larger  and  larger,  its  contents  becoming  turbid 
and  purulent,  till  at  last,  on  the  si.xth  day  of  the  erujition  and  tlie  ninth  of 
the  disease,  the  development  of  the  genuine  pustule  of  variola  is  eomplete 
{stadium  suppurationtji).     The  pustule  usually  presents  upon  its  suiumit  a 
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little  i]inii>le  (umbilication),  and  is  surroundt'd  by  a  rod  border  or  "halo." 
Where  the  fjock?  are  especially  clo&e  together,  as  in  the  fajce,  the  ekin  betweea 
thcni  is  diffusely  gwollen,  and  the  conse<juGnt  burning  and  pain  are  exce&sive. 
The  counttrnance  becomes  nuioh  ilisiiguivd.  Often  tlu'  eyetf  t-annol  be  oj)ened 
becaujie  of  the  a?dema.  The  hands  also  are  apt  to  be  intensely  affected,  espe- 
cially the  bat'ks  of  the  hands,  and  also  all  parti-  whirh  havf  previously  been 
injured  in  any  way  (pressure  or  friction  of  clothing,  etc.).  On  the  trunk  the 
puetuleH  are  very  rarely  a?  close  together  as  on  the  face  and  hands.  It  ie 
worthy  of  note  that  often  new  eruptions  of  pustulep  keep  appearing  for  two  or 
tliree  days. 

At  the  same  time  with  the  eruption  upon  the  gkin,  or  even  somewhat  earlier, 
a  i>erfpetly  analogous  cillorescence  develops  upon  the  mucous  membjnnes.  The 
chief  places  for  its  appearance  are  the  mouth  and  throat,  ihe  tongue,  the  soft 
palate,  tiie  nasal  cavity,  also  the  larynx,  the  trachea,  ami  ihe  upper  part  of  the 
ccsophagus.  In  the  vagina  and  rectum  it  is  rare  and  scanty.  In  this  mucous 
efflorescence,  however,  there  are  no  firoper  pustules,  but  small,  superficial 
ulcers.  These  result  from  the  maceration  of  the  uppermost  layers  of  the  mu- 
cous membrane.  They  sometimes  become  confluent.  Tlie  annoyance  produced 
by  this  eruption  in  the  mouth  and  throat  is,  of  course,  very  great.  The  pocks 
in  the  !ar>*iix  manifest  themselves  by  hoarseness,  and  occasionally  by  syinptoma 
of  stenosis. 

As  we  have  said,  tlie  beginning  of  the  eruption  is  the  Bignal  for  a  notice- 
able fall  in  tiie  tempernturc;  but  in  true  variola  tlie  fall  does  not  readi  the 
normal,  or  only  lemporarity.  The  other  spn))toms  likewise  remit,  especially 
tl»e  headache  and  lumbar  pain.  When,  however,  the  suppuration  begins,  the 
fever  rises  once  more,  and  there  are  f n  sh  s>'mptonis  of  c*>nstitutional  disturb- 
ance. This  is  the  time  for  the  dreaded  attacks  of  delirium,  during  which  the 
patient  must  lie  vigilantly  watched  lest  some  unltiward  event  happen.  Now, 
too,  conijdicatioas  may  arise  {vide  infra). 

On  the  Iwelftli  or  thirteenth  day  of  tlie  disease  the  pustules  begin  to  dry  up 
(stadium  extiiiiatiottis).  The  purulent  contents  of  tlie  ]iustules.  part  of  wliich 
have  bui-st,  form  ycHow  crusts,  the  swelling  of  tlie  skin  subsiik's,  and,  a  few 
days  later,  the  cruets  and  scabs  begin  to  fall  off.  M'ith  the  beginning  of  desic- 
cation, the  fever  declines,  the  Incnl  as  w<'ll  as  thi*  constitutional  symptoms 
become  daily  slighter,  and  convalcKcnco  follows.  The  healing  of  the  pustules 
is  frequently  iiccoTiipjmird  by  an  extremely  troublesome  itcliing.  After  the 
Bcabs  have  l)een  cast  ntT.  the  skin  presents  pigmented  spots,  which  persist  for 
monthfi.  WTierover  the  cutis  vera  has  itself  i)een  destroyed  by  the  suppuration, 
a  soar  is  inevita})!e.  Thus  arise  the  familiar  sears  (pitting)  of  smallpox, 
which  continue  vipiblo  through  life.  Very  often,  after  the  end  of  the  disease, 
there  is  almost  romplcte  alofiecia.    The  hair  often  grows  again,  but  not  always. 

Vaiuoloiii. — The  distinction  between  varioloiil  and  variola  vera  is  not  in 
kind,  hut  in  degree.  Varioloid  is  only  a  milder  form  of  variola.  There  is,  as 
we  have  already  said,  no  sharp  boundary  line  between  the  two.  Varioloid  is 
most  often  observed  in  those  whose  susceptibility  to  the  variolous  poison  has 
been  diminislied  by  vaccination  (vide  infra). 

As  above  mentioned,  the  behavior  of  the  dii^ease  during  its  initial  stage  does 
not  permit  us  to  decide  positively  whether  variola  or  varioloid  will  be  devel- 
oped.   It  is  true  Ibut  if  the  sjinptoms  be  especially  mild,  we  may  guess  that  it 
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ill  be  varioloid;  and,  likewiee,  the  appearance  of  the  initial  erythema  already 
i^oken  of  h  regarded  as  a  favorable  omen. 

Shonly  after  the  pocks  begin  to  appear,  the  decision  can  almost  always  l)e 

lade  with  certainty.     In  varioloid  the  eruption  is  ratlier  scanty.     It  is  often 

•regular,  and  does  not  by  any  mean?  always  begin,  like  that  of  variola,  in  tin; 

face,  bin  often  on  tlie  trunk.    Ttie  individual  pock*?  are  in  no  way  <lilTercnt  from 

io«  of  variola ;  but  it  often  happens  that  they  do  not  paea  through  all  the 

^gular  stages  to  full  suppuration,  but  undergo  resolution  before  tins  nfcurs. 

luch  CAse5»  in  which  there  is  nothing  heyond  papilla?  or  vctiicles.  are  sometiiiiu!? 

of  a^  varioiois  verruromi  s*'u  miliarU,    Tlie  scantiness  of  the  cniption 

the  limited  amount  of  ^^uppurution  have  for  their  corollary  an  absence,  or 

at  least  a  very  slight  development,  of  the  suppurative  fever. 

When  the  eruption  appears  the  temperature  usually  falls  by  crisis  to  the 

>rmal  level  and  remains  there.     1'he  desinaliou  niiiy  begin  ns  early  as  the 

ighth  or  tenth  day  of  the  disease,  pn  that  the  wholo  duration  of  varioloid  i& 

)nsiderably  shorter  than  that  of  variola.    Grave  complication?  arc  verj'  excep- 

L     The  pocks  may  develop  upon  the  mucous  membranes,  but  here,  too, 

ley  are  scanty  and  not  very  vignniuK. 

Conne  of  the  Fever,  Symptoms  presented  by  Separate  Organs,  and  Compli* 

catioiLS. — 1.  Fever  (vide  Fig.  ii). — In  the  initial  stage,  as  we  have  said,  the 

^—temperature  rises  rapidly,  as  a  rule,  with  a  pronounc-od  rigor;  and  during  the 

Hirst  days  it  very  often  reaches  UH^  to  106°  F.  (40=*  to  41°  C).    It  sinks  on 
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Fio.  9. — Example  of  the  tempt- rature  curve  in  trut  smallpox. 
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third  to  the  sixth  day,  when  the  first  papilliB  develop,  and  then,  in  the 
of  varioloid,  falls  rapidly  to  normal,  and  remains  there.     In  variola  tlie 
K'line  is  slower  and  less  complete;  and  with  the  beginning  of  »u]>puration  the 
temperature  begins  to  rise  again.     The  violence  of  this  suppurative  fever  is 
tisually  in  direct  proportion  to  the  severity  of  the  eniption.    It  has  manifold 
fluctuations,  but  seldom  lasts,  in  severe  cases,  less  than  a  week.    Temperatures 
104°  F.  (40°  ('.)  and  higher  are  common.    The  fever  declines  by  lysis.     In 
case  of  approaching  death,  tlie  temperature  may  be  extremely  high,  even  reach- 
g  108"  or  109°  F.  (42*"  to  43"  C). 

2.  The  Skin, — We  have  already  described  the  macroscopic  appearance  of 
he  eruption.    It  remains  to  mention  briefly  the  histological  phenomena.    The 
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first  demonstraltltr  changes  are  in  the  cells  of  the  deeper  layere  of  the  rete  Mal- 
pighiL  As  a  result  of  the  variolous  infection,  the  cells  [wrish,  are  swollen  by 
the  lyniph  which  escapes  from  the  papillary  blood  vessels,  and  transformed 
into  flaky,  homogeneous  masses  without  nuclei  (*' coagulation  necrosis"  of 
Weigert).  The  lymph  becomes  more  ami  more  abundant,  and  crowds  the  cella 
farther  and  farther  apart.  Tliese  are  thereby  Imally  changed  iuto  threads  and 
membranes,  forming  a  distinct  network  in  the  vesicle.  This  explains  why,  if 
such  a  vehicle  be  ijricketl,  its  entire  contents  are  never  discharged  at  once. 
Great  nund)ers  of  white  corpuscles  ewaj*.  along  with  the  lymph,  from  the 
blood  vessels,  and  tinally  render  tbo  content?  of  the  original  vesicle  imruleut. 
Proliferative  processes  occur  in  the  surrounding  epithelial  cells,  which  are  ptill 
intact,  and  thus  tlie  margin  of  the  vesicle  becomes  elevated,  wliile  the  dead 
portion  in  the  center  sinks  in.  Thus  the  fiock  becomes  umbilicated.  If  a 
portion  nf  the  papilla  itnelf  suppurates,  a  scar  must  be  left  on  Jicaling.  If 
the  process  remains  limited  to  the  epithelium,  complete  regeneration  takes 
place,  and  the  skin  rea?sumes  its  normal  appearance. 

Certain  secondary  complications,  which  sometimes  attack  the  skin,  remain 
to  1>e  mentioned :  abscess,  pblegmnn,  erysipelas,  gangrene,  and  bedsores. 
None  of  these  are  due  directly  to  the  specific  variolous  intoxication. 

3.  Respiratory  Organs. — The  disturbances  here  are  in  part  symptoms  of 
the  specific  process  of  the  disease,  and  in  jiart  secondary.  The  fret]ueut  occur- 
rence of  secondai-y  symptoms  in  smallpox  is  easy  to  understand  (compare  the 
chapter  on  lobular  j^nenmonia).  Of  the  ])rimar>'  3yni])tomp,  we  slmuld  men- 
tion genuine  pock?  in  the  UuyTix,  the  trachea,  and  the  larger  bronchi.  As 
sequels  to  these,  more  or  less  severe  secondary  disorders  are  ver\'  frequent : 
laryngeal  ulceration?,  wJiich  may  even  lead  to  laryngeal  jtcrichondritis  and 
Cedema  of  the  glottis;  diffuse  bronchitis;  lol)ular  pneumonia,  often  of  great 
extent,  due  lo  the  inlinlation  of  solid  matter  into  the  lung?,  ami  freqxiently 
accompanicM]  by  pK'urisy.  It  should  be  especially  notice<l  that  lobar,  croupous 
pneumonia  is  not  rare.  Whether  this  be  likewise  eecoudary,  or  a  direct  result 
of  the  variolous  poison,  is  not  yet  known, 

4.  Digestive  System. — ^The  genuine  pocks  often  develop,  as  stated,  in  the 
mouth  and  pharynx,  and  likewise  in  the  upper  jmrt  of  the  tpsopliagus.  They 
are  not  observed  in  the  mucous  membrane  of  the  stomach  or  intestines.  The 
active  diarrhea  sometimes  seen  depends  upon  catarrh  of  the  intestine.  Dysen- 
tery h  rare.  Ttie  eruption  in  the  mouth  and  tbroiit  may  result  in  gevere  sec- 
ondary troubles,  purulent  otitis^,  parotilis,  pharyngeal  diphtlieria,  etc.  The 
spleen  is  almost  always  considerably  enlarged,  and  often  the  liver  also,  but  in 
a  less  degree. 

5.  Circulatory  System. — Pathological  changes  in  the  heart  are  rare,  if  wb 
except  plight  parenchymatous  degeneration.  Sometimes  there  is  a  slight  endo- 
eanliti?:  (tj.v.),  which  is  probably  secondary.  Pericarditis  is  rather  more 
frequent. 

The  blood  sfiows  a  pronounceil  leucocytosia,  mainly  affecting  the  large 
mononuclear  leucocytes,  but  neutmphitic  and  eosinophilic  myelocytes  are  also 
present;  the  lympliocyles,  however,  are  only  glighlly  increased. 

6.  Organs  of  Sperial  Sense. — Genuine  variolous  pustules  occur  upon  the 
eyelids  and  the  conjunctiva.  Later  in  the  disease  there  may  be  keratitis,  iritis, 
or  choroiditis. 
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We  Imvp  alrcntly  inentioiitMl  the  n-lativr  fretiucncy  of  auml  (lifttiirhances, 
rlicularly  punilfnl   otitis  itir(liji. 
7.  Thr  Joiril.'i. — Articular  swelling  may  upitear  in  tlic  sup[mintive  stage. 
The  shnuhlere  aud  kuecs  are  moet  apt  to  be  attacked.     Periostitis  also  occurs, 
tt,  yrrvous  Si/stcm. — We  find  tut  patluilii^ica!  rliHhges  ('orres|i*)ii(linji  to  the 
svere  nervous  derau^^emeiitrt  inaiiiftti'ted  during  the  disease.     After  the  small- 
t\  is  over^  Hpinal  diBeasefi  fiouietimcs  occur,  with  either  imralysis  or  ataxia. 
estphal  liiifi  shown  that  they  are  caused,  in  3onie  ca^cs,  hy  numerous  diasomi- 
lated  centers  of  inflammation  in  tlie  spinal  corri.     Eneephalitie  procesees  have 
l>ccn  observed  in  Rmailpox,  nnd  in  some  caspfl  nenritic  paraly-iis. 
9.  The   Kldnet/s. — Allmminuria    is  ijnite  common    in   severe  attacks,  but 
genuine  nephritis  is  a  very  rare  cmiiplieatifm. 

In  pregnant  women  attacked  by  smallp<t.\  abortion  or  premature  hibor  is 
►ry  apt  to  occur.     If  a  living  chihl  l»e  iMjrn,  it  usually  dies  soon  after  birth. 
Anomalies. — Anomalies  in  the  e<»nrse  of  the  diseasi?  are  miijiifnld.     \Vc  will 
not  speak  of  the  two  typical  forms  already  considered.    There  are  abnormally 
miJd  ca«»f!,  with  scarcely  any  initial  F^Tiiploms,  or  with  an  obgcure  eruption,  or 
with  no  eruption  at  all  (febrh  variolosa  .nne  exanihfmate) .   In  such  cases  a  cor- 
rect diagnosis  is  possible  only  at  the  time  an  epidemic  prevails,  and  by  the  aiil 
»f  llic  attendant  ictiologieal  circumstances.     There  are  also  abortive  eases  in 
iiicii   the   first   symptoms  are  severe,   but  which  recover   with  remarkable 
Lpidity. 
The  abnormally  severe  cases  are  more  important.     First,  tliere  is  the  con- 
fluent variety.     This  i.s  merely  the  ty[ii(al  process  in  its  comjiletest  devi'lop- 
ment.     The  initial  symptoms  aru   themselves  generally  very  severe,  and  are 
^iollowed^  without  any  considerable  icmisaion  of  tfie  fever,  by  the  eruption  of 
lundredfi  of  pustules.     The  skin  of  the  face  and  hands  is  one  continuous  area 
rf  suppuration.    The  local  discomfort  is  extreujc,  as  is  also  the  intensity  of  the 
fever  and  of  tlie  constitutional  syiii|jtonis.     The  nervous  system  sutTers  most. 
There  is  at  tlie  same  time  an  uuusu^dly  abundnnt  eru|»tion  upon  the  nmcoua 
^membranes.     The  occurrence  of  the  ubovL'-muiilioncd  complications  uirccling 
he  various  organs  of  the  body  is  fre<|uent.     Death  is  a  common  result ;  or, 
if  recovery  takes  place,  it  may  be  delayt'd  by  tedious  seipieljp. 

Hemorrhagic  smallpox  is  the  worst  anomalous  fonu.    Tlie  name  is  applied 

to  several  different  varieties.     In  the  first  place,  any  variolous  eruption  may 

J»ec-ome  more  or  less  h^pmorrliagic,  and  yet  the  general  course  of  the  disease 

)t  Ije  essentially  altered.     Such  cases  are  nuire  common  among  eldt-rly  \s\i\h 

pie,  cachectic  persons,  and  drunkards.     Secondly,  there  is  a  very  severe  form 

tif  &nialIj>ox  whicii  is  generally   fatal.     The   initial   stage  is   marked   by  the 

unusual   severity  of   the  symptoms.     The   abundant  eniption   soon   becomes 

hemorrhagic,  and  there  are  also  ecL-hymoses  in   the  mucous  memhranoa  and 

liie   intcnial  organs.     This  has  been  called  black  smallpox,  and  by  Cursch- 

mann  variola  ltamorrhnffi<a  puntulotia. 

^^     There  is  anolljer  form  of  liemorrhagio  variola,  different  from   these  but 

^Bnked  to  them  by  transitional  varieties.    In  it  tlie  acute  hemorrhagic  diathesis 

^^Hevelops  during  the  initial  stage.    Death  almost  always  occurs  before  the  rcgii- 

^Ptr  variolous  eruption.     This  most   frightful   form  is  usually  termed  purpura 

variolosa.     That  it  ia  smallpnx   is  proved   by  Hs  {etiological  relations  alone. 

Otherwise  it  would  be  impossible  to  distinguish  it  from  certain  other  acute 
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septic  disorders.  It  is  prono  to  attack  the  youthful  and  vigorous.  Chillfl, 
hoadaclic,  and  [tain  in  the  loins  are  the  first  pytii]ft<>nis.  just  as  in  ordinary 
casw*.  t'ulancoiis  f<.rli}iiiust.?s  apjicar  as  early  as  the  second  or  lliird  day.  They 
increase  in  area  so  ra|)idiy  that  one  can  almost  see  them  grow.  They  are 
most  extensive  in  the  hypogiintric  region.  There  are  also  ecchymosea  in  the 
eyelid?,  the  conjuntliva,  the  mouth  and  pharmx,  and,  as  the  autopsy  dis- 
closes, many  in  the  interna]  viscera.  The  constitutional  symptoms  are  most 
severe,  and  the  piiticnt  seldom  survives  the  lifth  or  sixth  day  of  the  disease. 

Diagnosis. — Tiie  certainty  with  which  wo  can  make  the  diaijnosis  of  small- 
pox in  any  well-devnloped  case  is  e<]ualed  liy  the  dilTicnlly  oF  decidinj^  alwut  it 
<lurin^  the  hej^ianin^  of  the  disease,  or  even  during  the  hrginninj;^  of  the 
erujition.  At  this  period  dia^iosia  may  be  ]rnj)Ofl3ible.  When  the  variolous 
eruption  is  in  process  of  development,  it  may  l>e  confounded  with  typhus 
fever,  with  that  form  of  measles  in  which  the  papilla"  are  prominent,  with 
syphilitie  erufdions,  and  witli  certain  forms  of  hejLrinnini^  erythema  exsu- 
dativurii.  In  doubtful  eases  one  must  consider  not  nnly  the  cutaneous  manifes- 
tations but  also  the  other  Fymptonis,  for  the  diagnosis  can  often  only  be  made 
with  certainty  after  continued  ol»servation.  It  will  reiiulro  further  study  to 
deferniine  the  dia^iostic  value  of  the  inoculation  of  the  rabbit's  cornea,  and 
of  Ibf  di'inoustriition  of  the  (iiiarnieri  ImhIics   {vide  supra). 

PTOg:nosiB.— Tiju  facts  wliicli  arc  of  greatest  weight  in  prognosis  have  al- 
ready l)een  emphasized.  We  may  repeat  that  during  the  initial  stage  the 
prognosis  of  any  individual  case  can  seldom  he  detennined.  If  the  first  sjTnp- 
toms  are  mild,  or  if  Ihu  initial  erythema  a[»[iiars,  the  ease  is  regarded  hope- 
fully. The  abundance  of  the  eruption  has  an  inliuenec  U]>on  the  severity  of 
tlie  disease.  Circumstances  peculiar  to  the  individual  are  also  im|M)rtant — 
e.  g.,  age,  constitution,  or  alcoholic  habits.  We  have  already  called  attention  to 
the  diinger  of  confluent  smallpox,  and  to  tlie  almost  absolutely  fatal  prognosis 
in  the  genuine  hemorrhagic  variety.  The  mortality  ^a^ies  greatly  In  dilferent 
epideiuics;  iin  the  average  it  may  lie  taken  at  about  fifteen  to  thirty  per  cent. 
Bcyjtnd  doubt,  the  introrluction  of  vaccination  lias  (Jecidedly  lessened  the 
fatality  of  tiie  disease  by  diininishing  the  frefjueney  of  the  severe  forms. 

Treatment. — 1.  Prophylajis — \\7tnrtaiion. — As  in  all  cutUagious  diseases, 
isolation  i>  of  little  avail  unless  complete.  Tliis  fact  has  led  to  the  erection  in 
late  years  of  smallpox  hospitals.  All  utensils  used  by  the  patient,  and  his 
clothing,  bedding,  and  the  like,  should  be  most  carefnlly  disinfected.  The 
best  method  is  to  employ  a  high  degree  of  )ieat. 

These  precautionary  measures  are  employetl  in  mnny  other  diseases  as 
Well,  but  for  sfTiallpox  we  are  acquainted  with  a  special  mcllMtd  of  pmjdiylaxis. 
It  is  founded  upon  a  fact  which  is  the  most  remarkable  within  the  domain 
of  the  infectious  diseases.  We  refer  to  propliylactic  vaccination.  It  must  long 
ago  have  been  remarked  that  a  person  who  has  had  the  disease  once,  enjoys^ 
to  a  large  degree,  immunity  from  any  fresh  infection*  This  suggested  the 
idea  of  exposing  children  pur(»osuly  to  contagi<m,  so  as  to  insure  them  from 
smallpox  for  the  rest  of  their  lives.  The  actual  inoculation  of  smallpox  is 
said  to  have  been  long  prncticed  in  India  and  ('hina.  In  the  year  1717  it  was 
employed  hy  Lady  Mary  Wortley  Montagu,  of  England,  uixtn  her  own  son, 
and  with  success.  Unfortunately,  however,  the  inocuhited  smallpox  proves 
fatal  in  many  instances;  and,  being  itself  contagious,  it  serves  to  spread  the 
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ill  further.  Then  appeared  an  article  written  by  the  Englieh  Bur- 
■geon,  Edward  Jenner,  in  1798.  This  informed  the  medical  profession  of  a 
fact  already  known  to  the  rural  population  of  his  native  place,  Iml  which 
^.Jenner  first  establiftlied  eeienlifically,  and  recognized  in  all  its  iuijxjrUnce. 
There  sometimes  ocx'urs  a  disease  similar  to  smalljiox  ufion  tho  teats  uml  udili^r 
of  the  cow,  called  variola  varrina.  It  is  aj^parcntly  a  local  trouble,  and  it 
can  easily  be  inoculated  u[»on  the  skin  of  human  beings.  Vaccine  pustules  will 
be  develojK'd  upon  the  spot  ijioculated.  These  ahnot^t  invariably  licnl  williout 
any  great  constitutional  disturbance;  hut  the  [ktsoii  vacriiiate*!  possrsst^rt  the 
same  immunity  from  smallpox  as  if  he  had  hud  smallpox  itself.  This  staLcmtrnt 
of  Jonner'rf  was  soon  confirmed  upon  every  side.  The  result  is  the  continually 
[«preading  custom  of  prophylactic  vaccination. 

In  some  countries,  esfiecially  in  (Jermany,  universal  vaccination  (compul- 
Taccinatiou)  is  enforced  by  law;  it  can  he  opposed  only  Uy  i^noranL-e  or 
aentable  j>rejudiee.  The  discovery  of  vaccination  was  the  foundation  for  all 
jtiie  subsequent  remarkable  discoveries  in  immunity  and  in  serum  investiga- 
;tiou.  It  has  l>een  delinitely  proved  by  Fischer  and  otiicrs  that  vaccinia  is, 
in  fact,  only  a  form  of  smallpox  rentierod  niilder  an<l  modified  hy  transmission 
to  animals.  If  wv  inoculate  n  calf  with  the  contents  of  a  fresh  smalljiox 
vesicle  from  man,  typical  vaccinia  is  produced.  With  the  contents  of  this 
TBCcinc  vesicle  children  can  be  inoculated  without  any  danger,  anrl  they  are 
no  longer  susti?ptible  either  to  vaccinia  or  smallpox. 

We  can  mention  only  the  most  important  of  the  details  relatin^^  \n  vaccina- 
tion and  the  method  of  its  performance.  Only  exceptionally  do  we  vaccinat4} 
with  the  contents  of  a  human  vaccine  vesicle  ("  humanized  lymph  "),  but  we 
almost  invariably  use  animal  lymph  from  vaccine  vehicles  of  calves.  This  is 
now  obtained  in  large  quantities  and  put  on  the  mark(?t.  The  protiess  of  va<- 
cumtion  is  to  make  three  shallow  incisions?,  3  nr  4  cm.  apart,  in  the  skin  of 
tlje  upper  arm,  and  to  introduce  tlie  vaccine  lymph  into  thcni.  The  surround- 
\g  tissue  becomes  swollen  in  tlirce  or  four  days.  In  seven  or  eight  days  the 
'Taccine  vesick*s  are  well  developed,  if  the  disease  takes  its  nonuul  course. 
_J*ext  tliey  become  purulent,  ami  then  dry  up,  and  finally,  on  hi'ating,  leave 
»e  familiar  sear  bcliind.  The  wliolc  proccs?  occu|iie8  alxnit  three  weeks.  If 
le  vaccination  fails,  or  is  but  j)artially  sucicssful,  it  must  he  repeated  after  a 
Ifew  mouths.  The  protective  power  of  vaccination  does  not  last  indefmitely, 
and  tfirrefore  rcvaccinatinn  is  necessary  every  five  or  six  years.  The  first 
Tacciualion  of  children  usually  takes  place  when  they  are  three  or  four  months 
old.     If  they  are  feeble  we  wait  longer,  unless  nmallpox  is  prevalent. 

According  to  the  v.iccination  laws  of  (jcrmuny  every  child  must  be  vacci- 
nated before  the  end  of  his   first  year  of  life,  and  all  school  cliililren  must 
revaccinaled  during  their  twelfUi  year. 

It  must  be  confessed  that  vaccirniLiou  is  not  without  its  dangers.    The  little 

cutaneous  wound  made  by  it  may  lead,  like  any  other,  to  sepsis,  or  to  ery- 

tipelas.    The  latter  has  iK'cn  caller!  vueei  nut  ion-erysipelas.     But  sucli  misfor- 

les  arc  extremely  rare.    The  not  iinc^frrmKin  "  vm^cine  roseola"  Reserves  es- 

rial  mention.     It  appears  lirst  ujvm  Ihe  iinn  vacciimtetl,  and  spreads  nver 

ilhe  rest  of  the  body  ;  hut  it  is  not  a  serious  rnalter.     It  is,  of  course,  possible, 

fby  especially  bad  luck  in  the  use  of  human  ]\'mph,  that  other  diseases,  among 

which  eyphilifi  is  of  chief  importance,  may  be  inoculated  along  with,  vaccinia ; 
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but  this  is  a  \cry  rare  occurrence — much  more  bo  than  the  enemies  of  vac- 
cination pretend.  If  the  physician  exercise  ])roper  care  in  the  selection  of  tlie 
person  from  whom  to  take  hiininnizod  virup,  it  can  be  entirely  avoided. 

Im[ietigo  contaf?:insa  and  favvis  iuivc  heen  observe*!  as  the  result  of  trans- 
mission by  vaccination,  hut  they  hnw  no  .serious  significance. 

[The  incubation  Plage  of  vaccinia  being  shorter  than  that  of  emallp'jx.  the 
prompt  vaccination  of  an  unprotected  individual  who  has  been  exposed  to 
infection  should  always  be  practiced,  if  passible;  oftentimes  the  severe  disease 
may  tlms  be  prevented.] 

2.  Sympfoiuaik  Trcnimeiit, — The  treatment  of  smallpox  is  purely  sjTnp- 
tomatic.  When  the  disease  has  once  begun  it  is  too  lute  for  vaccination  to 
have  any  influence  upon  its  further  course.  During  the  initial  period  we  may 
advantageously  emjiloy  cool  baths  to  dirninisii  the  fever  and  alh'\iate  the  con- 
stitutional symptoms.  An  ice  bag  will  relieve  the  lieadaelio.  We  must  not 
let  the  lumbar  pains  lead  ua  to  luiy  but  a  cautious  use  of  local  irritants,  for 
the  pocks  come  out  in  greater  abundance  ufiun  such  portions  of  the  skin  as 
have  l>ccn  in  any  way  irritated.  If  the  disease  proves,  during  the  stage  of 
eruption,  to  Ijo  varioloid,  there  will  be  no  further  need  of  special  ireatment. 
Good  nursing  and  proper  food  will  sulfice. 

The  true  smallpox,  on  the  other  hand,  demands  the  interposition  of  the 
physician.  He  must  strive  to  guard  the  regular  course  of  the  disease  in  the 
skin  and  in  those  portions  of  the  mucous  muiiihrane  which  arc  accessible  from 
being  disturbed  by  secondary  inflnmmalions ;  for  we  have  no  doubt  that  the 
ruptured  pustules  furnish  a  most  easy  ingress  to  septic  impurities  from  the 
Hurrnunding  atmosphere,  so  tliat  later,  when  there  is  extensive  suppuration  of 
the  skin,  or  analogous  and  severe  disturbance  in  the  nuunns  membrane,  it  is 
impossible  to  discriminate  between  the  effects  of  the  smallfKJX  itself  and  those 
due  to  the  secondary  suppuration.  If  we  were  able  to  have  the  whole  process 
go  on  "  ascptically  "  we  should  certainly  have  made  an  im|iortant  advance  in 
therapeutics.  It  is  ver)-  doubtful  if  this  is  to  lie  attained  by  means  nf  externally 
applied  disinfectants,  such  as  the  [laste  recomnuMided  by  Schwinuner  (acidi 
carlM>h,  4  to  10  parts;  ok'i  uliviiruiu,  ti»  j)ar1s;  creln"  opt.  tril.,  UO  pnrts:  to 
1)0  spread  on  linen  and  uppliod  to  the  affected  surfaces).  Many  physicians, 
therefore,  confine  themselves  to  the  use  of  cold  a]>pIications,  I'riessnitz  packs, 
simple  salves  and  oils.  Under  Hebra,  in  VienuH,  continuous  warm  baths  were 
employed  in  severe  cases  with  great  success.  The  recent  claims  of  various  ob- 
servers that  the  red-light  treatment  (ie.,  the  sick-room  so  arranged  that  only 
red  light  can  enter)  has  a  decidedly  limiting  effect  upon  the  suppuration  re- 
quires f\irther  substnntiation. 

The  troalment  of  iIr-  affected  mucous  membrane  in  smallpox  must  also 
meet  the  indication  nbove  mentioned.  The  most  thoruugh  disinfection  of  the 
mouth  and  ])harynx  must  be  aimed  at.  The  means  to  be  u.sed  are  careful 
washing  and  gargling  with  solutions  of  chlorate  of  potash  (1  to  30),  borax, 
I)ermanganate  of  pota.sh,  hydrogon  pernxid,  etc.  The  eyes,  if  they  nee<l  it, 
must  also  be  appropriately  treated.  As  to  all  other  complications,  cool  baths 
are  relatively  the  most  useful  remedy.  They  can  be  given  without  difliculty. 
The  chief  indications  for  them  are  severe  ]>ulmonary  or  nervous  symptoms, 
or  continuous  high  fever.  Internal  antipyretics,  such  as  quinin  or  antipyrin, 
are  also  employed.    Violent  nervous  disturbances,  such  as  delirium,  sometimes 


VAKICELLA 


71 


ihf  nnilinuH  u>io  of  iiiircolirs.  Tliero  is  nothing  to  a<l(l  as  to  the  treat- 
^Hii'iit  nf  nuilipiant  hcniorrhagic  8mnll|)ox,  for,  as  we  have  Kaid^  Buch  ca^es  are 
UD  fortunately  almost  hopolcss. 


CHAPTER    VIII 


VARICELLA 
(Chicken  Pox) 


Adults  very  rarely 


Yaricexi.a  is  Inily  one  of  the  iliseases  of  chiKlhood. 
have  it.     It  is  contflgioup,  and  often  conies  in  epidemics. 

The  stage  of  imniUation  doca  not  last  over  thirteen  to  seventeen  days.  The 
is<*nBe  hf't^np  with  the  appotrance  of  vesich's,  the  size  of  a  pen  or  a  little 
'larger,  usually  having  a  small  red  areola,  and  varying  from  ten  to  one  hun- 
dred or  more.  The  trunk  usually  bears  the  greater  part  of  the  vesicles^  while 
the  extremities  have  few.  The  face  is  frequently  tlie  seat  of  a  considerable 
number,  and  there  are  often  a  few  upon  the  hairy  scalp.  There  may  he  a 
vesicle  here  and  tliere  upon  the  mucous  mombranc  of  the  mouth  or  palate. 
There  are  seldom  any  prodromata.  Slight  eymptoma  of  fever  may  attend  the 
eruption  itself.  The  full  eru])tion  does  not  appear  at  one  time.  Succesaive 
crops  of  vesicles  develop  over  a  period  of  several  days  or  of  even  almost  one 
•ireek.  For  this  rea^n  one  sees,  at  one  and  tfie  same  time,  early,  fully  Jevel- 
oped,  and  liealing  vesicles.  The  conlcjils  of  the  vesicles  always  heconie 
eJightly  cloudy  (purulent),  hut  the  cutaneous  tissue  is  almost  never  deeply 
[involved  a&  in  smallpox.  The  course  nf  the  diseafie  is  generally  completed  in 
from  one  to  two  weeks.  Most  children  feel  perfectly  well  tlie  whiile  time, 
although  in  rare  cases  there  may  be  pain  iti  tlie  limbs,  anorexia,  and  u  t^light 
coryza.  Severe  complications  are  seen  very  exceptionally,  the  most  frequent 
one  being  a  mild  nephritis. 

Exceptionally,  the  disease  may  be  rudimentary,  with  a  varicelloid  roseola 
and  no  fornuilion  of  vesicles.  On  tiie  other  hand,  some  cases  present  (^uite 
severe  e<mstitutional  symptoms  and  a  liigli  fever,  even  reaching  105°  F.  (41*' 
)C)  temporarily.  In  most  cases,  however,  as  we  have  said,  the  child  ia  so 
flightly  disturbed  that  a  physician  is  hardly  thought  necessary. 

IK&gnosis. — The  diagnosis  is  almost  always  easy.  Formerly  varicella  was 
often  confounded  with  smallpox,  and  for  a  long  time  the  followers  of  Hebra, 
in  Vienna,  for  some  inconceivable  reason,  maintained  the  identity  of  the  two. 
That  they  are  essentially  distinct  is  shown  (1)  by  the  epidemics  of  the  two 
^appearing  entirely  wpurnte  from  rach  i)ther,  (3)  by  the  fact  that  having  one 
ioce  not  give  immunity  from  the  other,  and  (3)  by  the  uniform  failure  of 
ittempts  to  produce  variola  by  inocuhtting  vnriec!la,  or  vice  versa. 

Prognosis. — The  prognosis  is  perfect ly  good.     There  is  usually  no  special 
[treatment  neces.'^ary,  but  young  children  and  those  having  fever  should  be 
Eept  in  bed  till  the  eruption  has  dried  up. 
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CHAPTER  IX 


vi,/ 


ERYSIPELAS 
(5e.  AnOumu't  Fire} 

^Etiology. — Erysipelas  is  a  peculiar  inflammafion  of  the  skin,  recognized 
by  redness,  swelling,  and  pain.  It  has  the  peculiarity  of  spreading  gradually, 
by  direct  extension,  from  its  point  of  ori^n  over  a  larger  or  smaller  portioo 
of  the  b^xly.  The  cause  of  tfiis  inflammation,  as  was  first  shown  by  Fclileiaen, 
is  a  local  infection  by  the  streptococcus  pyogenes  and  its  further  extension  in 
the  skin.  Tlie  exciting  agent  of  erysipelas  is  then  bacteriologically  identical 
with  the  streptococcus  which  is  the  cause  of  phlegmonous  suppuration,  severe 
septic  infection,  etc.  The  reason  why  in  t!ie  individual  case  erysipelas  de- 
velops, and  not  some  other  Ptrt.'fitococcus  disease,  is  the  special  variety  of  in- 
fection and  tlie  further  8j)read  of  the  streptoco<ci  in  the  deeper  lymphatics  of 
the  skin,  and  in  part  |)erhapg  the  special  "virulence"  of  the  infecting  germs. 
The  former  distinction  between  "traumatic"  and  "idiopathic"  or  "  ex- 
ajithematic  "  erysipelas  can  no  longer  be  rigidly  maintained.    Every  erysipelas 

is   in  a   certain   sense   traumatic,   since   in- 
-    ':*        V  ■-:\:  fection     with     streptococci     cannot     occur 

^/,  through  the  unbroken  skin.  The  so-called 
"  idiopathic "  erysipelas  is  distinguished 
from  "  wound  erysipelas "  (in  which,  of 
course,  we  include  puerperal  erysipelas,  ery- 
sipelas of  tlie  newlM)rn  starting  from  the 
uinliilical  wound,  etc.)  only  by  the  fact  that 
in  tiic  former  llie  infection  takes  place  in 
BniaH,  inai^^Mificaul  wounds  of  the  skin 
which  are  easily  overlooked,  Such  an  ery- 
sipelas occurs  chietly  in  the  face  and  head, 
and  the  following  ilescription  of  the  symp- 
toms refers  chiefly  to  this  facial  erysipelas. 
Most  of  these  eases  of  erj'sipelas  arise  from 
little  excoriations,  crarks,  and  scratches 
about  the  nose  or  ears,  or  more  rarely  about 
other  parts  of  the  face  or  scalp.  A  previous 
coryza,  by  the  accompanying  slight  erosions 
about  the  nose,  sometimes  gives  the  opportunity  for  an  attack  of  erysipelas, 
but  sometimes  the  infection  occurs  in  the  mucous  membrane  of  the  nose  or 
pharynx;  then  we  have  a  primary  erysipelas  of  the  mucous  membrane,  which 
extends  through  the  nasal  passages  and  finally  appears  on  the  external  sur- 
face of  the  nose. 

Facial  erysipelas  is  most  apt  to  atiack  the  young,  and  seems  to  be  some- 
what more  frequent  in  women  than  in  men.  The  laity  erroneously  regard 
catching  cold  and  getting  frightened  as  frequent  causes  of  the  disease.  If  we 
except  the  predisposing  causes  above  mentioned — viz.,  coryza,  slight  scratches, 
cuts,  etc. — we  usually  find  no  cause  of  which  we  can  feel  certain.     Often 


Ro.  10. — The  oofloi  of  cryaipelafl. 
X700.  f^tiun  thtQUgh  a  lymph- 
Teawl  iu  tbu  Hkiu. 
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endemic  influences  are  important.  Tt  has  been  long  known  that  traumatic 
erysipeias  can  get  so  Bocure  a  footing  in  particular  hospitals  or  wards  tliat 
every  wounded  person  treated  in  tliem  is  in  danger  of  tliis  disease;  but  the 
apparently  idiopathic  variety  is  sometimes  remarkably  frequent  in  particular 
places  (barracks,  etc.).  Several  members  of  one  family  may  likewise  Lave 
facial  erysijwlas  simultaneously.  In  nearly  all  such  cases  the  sulTeix^rs  are  in- 
fected from  some  common  source,  for  direct  contusion  is  certainly  exceptional; 
but  patients  with  open  wounds  should  never  he  put  near  erysijM^Ias  cases,  be- 
canse  here  the  risk  of  infection  cannot  be  wholly  excluded.  Direct  inoculatinn 
can,  however,  as  has  been  proved,  convey  the  disease  from  a  patient  to  otlier 
}»ersons  or  to  animals. 

In  contrast  witli  the  behavior  of  many  other  infectious  diseases  (typhoid 
fever,  measles,  scarlet  fever,  smallpox,  etc.),  erysi|)ela8  is  peculiarly  apt  to 
attack  the  same  individual  over  and  over  again.  There  are  persons  who  have 
facia]  erysipelas  about  every  one  or  two  years,  and  ten  to  fifteen  times.  Often 
the  explanation  of  this  apparently  lies  in  some  chronic  disease — e.g.,  chronic 
oziena,  dironic  eczema  of  the  nostrils  or  ears — which  makes  infection  easy, 
but  in  other  cases  no  cause  can  l)e  discovered.  Of  course  when  er\'sipela8 
afflicts  the  same  person  a  number  of  times  the  individual  attacks  gradually  be- 
come milder.  Marasmus  seems  to  predispose  to  erysipelas.  At  least  we  have 
ohst-rvcd  that  crysijiclas  occurred  with  relative  fre*[ucncy,  in  the  Leipsic  hos- 
pital, in  patients  sailTering  from  the  last  stages  of  phthisis  or  cancer,  or  similar 
diseases. 

Clinical  History. — The  incubation  period  of  erysipelas  is  short,  generally 
lasting  but  from  one  to  three  days.  In  many  cases  the  first  subjective  symp- 
tom? are  simultaneous  with  the  cutancouB  swelling,  and  these  are  cliiefly  local. 
There  is  pain  and  a  sense  of  tension  iu  the  8kin.  Soon  subjective  symptoms  of 
fever  also  a]>[>ear,  such  as  general  malaise,  anorexia,  headache,  and  sometimes 
vomiting.  In  other  cases  the  disease  starts  with  more  violent  constitutional 
■ymptoms:  tliere  is  an  initial  rigor,  with  violent  headache  and  great  languor. 
The  lof'al  crysi[iplatous  swelling  a])pears  almost  at  tiie  same  time  with  these 
||eneral  B\'mptoms,  or  sometimes  a  few  days  later,  either  because  the  local  ia- 
fiommatioD  is  at  first  slight  or  because  it  is  not  noticed,  as  in  the  Bcalj)  when 
the  hair  is  very  thick.  In  rare  instances  the  disease  begins  with  sore  throat. 
We  saw  three  almost  simultiinof^us  cui^es  of  facial  erysipelas  in  one  family, 
in  wliich  a  severe  sore  throat  lasted  for  four  or  five  days  preceding  the  ajjpeur- 
ance  of  tlie  cutaneous  dist»rder.  We  have  seen  a  number  of  similar  casits  since, 
and  believe  that  they  are  due  to  a  tnie  erysipelatfuis  sore  tiiroat — that  is,  to  an 
erysipelas  of  the  soft  palate  wlucli  extends  througli  the  nostrils  to  the  external 
ildn.  In  cases  of  erysifwlas  which  follow  a  coryzii  we  may  assume,  as  stated 
above,  that  there  sometimes  is  an  erysipelas  of  the  nasal  mucous  membrane 
preceding  the  erysipelas  of  the  skin. 

The  ervsi|»elatous  j»ro<es8  in  tde  skin  is  almost  always  circumscriht^l  at 
first.  It  usually  starts  on  the  nose,  less  often  itjioii  the  check,  the  cars,  or  tlie 
lairy  scalp.  The  skiu  becomes  conHiderably  s^vvolim,  grows  red,  smooth,  and 
hinj,  and  feels  hot.  The  redness  and  swelling  kecfi  spreading.  There  is 
Urually  a  sharp,  elevated  ridgi*,  [lerceptibk-  to  sight  and  touch,  se|)arating  tho 
diseased  from  the  still  healthy  porliiui  of  the  skin.  As  long  ils  tlu:  erysipelas 
is  spreading,  we  see  stretching  out  from  its  border,  or  somewhat  removed  from 
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it,  Fmall  red  stroaks  and  spots  \vlii<'li  ^nitkuilly  iiu-ri-asc  in  area  and  intensity, 
and  finally  coaleftce.    Any  dfcidt'd  fold  in  tlic  ?kin  nmy  hindtir  for  a  time  the 

laliiid   I'dlds  arr  partiiiilHrly  apt  1o  limit 


extensidn  of  the  iliseawt^.     The  niiw 

it.     Tlio  border  of  the  hairy  sral|i  rri'<iuuntly  fonns  a  torniintil  line;  hiu  tlie 

whole  scalp  may  he  attacked,  the  inftanimation  stopping-  only  when  it  reaches 

the  nape  of  llie  neck.     The  boundary  of  the  erysiin-hm  in  the  hairy  jiealp 

eau  usually  be  quite  accurately  determined  by  palpation   (swelling  and  hx-al 

tenderness). 

It  i8  only  in  a  relatively  small  number  of  eases  that  it  spreads  farther  yet, 
attacking  the  back,  the  arms,  and  the  anterior  surface  of  the  trunks  or  even 
extending  lo  the  feet.  Thin  is  known  as  irysiprfns  ittifjrans.  The  facial  er}"- 
sipelas  may  he  lieakMl  h>ng  before  tfie  diseasi*  ceases  to  txlead  ovt-r  the  oilier 
parts  of  the  body.  W  hen  the  spteudin;j:'  proccHS  is  about  to  ccn?e,  the  intiani- 
malion  usually  becomes  decidedly  niibler,  ajipeary  only  iu  isolated  spots,  and 
finally  etops  completely.  In  most  cases,  only  the  face,  the  ears.,  and  a  part  of 
the  scalp  are  attarkis]. 

it  is  nol  a  rare  tiling  for  vesiolea  or  huUa'  to  fonn  in  ihe  jiortions  of  skin 
attacked.  Such  eases  are  calknl  erifsifttitts  n'sit  ulostun  or  rrifnijulaH  buUosum, 
The  berum  may  change  to  pus  in  these  blisters,  and  then  we  have  erysipelas 
puMulasum.  Kxccptionally  tlie  infillration  of  the  skin  iKH'tunes  so  intense  as 
to  result  in  a  liK-alized  necrosis  or  gangrene — frysifirliin  </{inffrffnosum.  The 
parts  niosi  apt  to  l>e  attacked  by  this  are  the  eyelids,  where  abscesses  sometimes 
form. 

Microw-opic  examination  of  the  skin  shows  n  nuirked  hypeneniia  of  all  the 
blood  vessels  and  a  very  consirlerable  infiltration  of  both  the  skin  and  the  sub- 
cutaneous connective  tissue  with  serum  and  <vlls.  In  those  parts  where  vesi- 
cles are  formed  there  are  many  dead  and  disintegrated  epithelial  ccIIh  in  the 
rete  Malpighii.  In  the  parts  where  most  streptococci  develop  there  may  also 
be  necrosis  of  the  deeper  layers  of  the  skin.  We  have  already  said  that  there 
may  l>e  many  streptococci  iu  the  lym|>hntics  of  the  skin*  hut  they  are  found 
only  in  the  first  fresh  stages  of  the  intiamniation.  When  the  intliimiiuUor)' 
exudation  has  reached  its  full  heiglit,  the  strcptwocci  have  usually  wholly 
disapi>eared.  Aa  a  rule,  we  find  only  a  few  or  no  streptocticci  in  the  contents 
of  erysipelas  vesicles. 

The  intlamnmtion  in  any  one  spot  usually  ends  four  or  five  days  after  it 
has  made  its  a|)[»eHrance  there.  There  is  apt  to  l»e  nui<  h  attendant  desqua- 
mation.   Tlie  face  is  often  left  with  a  ILner  eomidexion  than  it  had  before. 

The  other  symptoms,  of  which  the  constitutional  disturbance  and  the  fever 
are  chief,  corre8]j<>nd  pretty  closely  to  Ihe  severity  and  extent  of  the  cutaneous 
lesion.     It  is  com|iarativ('iy  seldom  that  this  corresiKUidcniT  does  not  exist. 

The  fever  in  facial  erysipelas  usually  ris4^s  rapidly  at  lirst,  and  lo  a  con- 
siderable heiglit.  We  have  seen  hut  few  cases  where  tb4/  high  fever  was  de- 
layeil  till  a  day  or  two  after  the  skin  was  attacked.  The  temperatures  ol)served 
in  erysipelas  are  often  extreme:  10(V^  F.  {til"  (\)  is  not  at  all  rare.  The 
highest  we  ever  saw  was  107.2"  F.  (11.8°  ('.).  While  the  erysipt^his  etrntinucfi 
or  is  spreading,  the  fever  is  seldom  continuous,  nor  are  the  remissions  insig- 
nifleant.  Pronounced  intermissions,  even  down  to  iiorimil,  an*  very  frefpient, 
but  are  followed  again  by  a  rapid  and  grnil  lin-  of  trmpiniturc.  The  fever 
may  terminate  with  a  genuine  crisis  (see  Fig.  11}.     In  intense  cases  of  con- 
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ftiderahle  extent,  or  in  enTiijiola!?  nii^rrans,  the  temiinalion  if»  more  np(  to  lie 
by  a  more  or  less  gTa<lua1  Iy(»ia.  \\V  havo  stvn  tin*  ciitaneous  influinnmlinn  in 
cnsiijelas  ndgrauB  still  oxtenfJ  iUelf  a  little,  in  a  rudimentary  form,  after  the 
fever  had  eonipletely  eeaseiJ. 

The  headache  is  often  intense,  atnl  secnis  t(>  result  not  merely  from  the 
inflammation  of  the  sealp  but   from  dislurhances  of  the  circulation  in  tlie 
underlying   parts,   or    more    pmbalily    fn^m    the    action   of   a    toxin.     Other 
severe   cerebral    jiymptoni!- 
are     also     relatively     fre-  "■■'' 
quent.     The  patient   may 
lie    verv'    restless,    excited,   *^'''' 
and     wakeful.      At    night   4*>..v 
then*  may  tie  mild  or  even 
violent  delirium ;  or  there  *>o' 
may    he    decided    stupor.  ^.^ 
All  these  symptoms  arc  in 
chief  part  due  to  the  geu-  spo^ 
era!  intoxication  caused  by 
the    infection;    but    they 
also  justify  a  surmise,  as 
we  have  said,  that  there  \s 
a  circulator^-  derangement   '^*' 
in   the   meninges  and   the 
brain  itstOf,  resulting  from 
the    inflammation    of    the  so*. 
scalp.     In  drunkards,  de- 
lirium  tremens  is  not  in- 
frequent. 

One  of  the  most  constant  symptoms  in  fnc^ial  erysipelas  is  gastric  and  in- 
testinal disturbance.  There  is  iisnnlty  conqdeti*  unorevia.  Tlic  tongiie  is 
iLickly  L'oated.  Vomiting  is  freq^ient.  not  only  at  the  beginning  iitit  during 
the  course  of  the  disase.  There  is  constipation,  or  there  may  be  quite  severe 
diarrhea.    The  spleen  is  usually  motlernttly  swollen. 

In  almost  all  severe  cases  the  urine  contains  nlbnuien,  s(mie  fi]st<  nml  white 
blood  cells.  In  most  cases  we  find  in  the  bhwid  a  jiroiioumrd  leiUHH-ytosis 
(16,000  to  18,000  leucocytes  in  a  ciiliiu  niillirnL'UT).  Streptococci  are  not 
nsunlly  found  in  the  blood. 

The  entire  duration  oF  thf  disease  varies  greatly  in  ditTerent  cases.  A  very 
light  case  may  get  well  in  a  few  days.  JIdsI  lasi^s  of  iiverngc  severity  las^t  a 
week  or  ten  days.  Erysij>i.'Ias  migrans  may  continue  for  many  weeks.  \Vc  have 
aereral  limes  seen  a  relapse  come  on  after  a  number  of  days  of  complete 
apyrexia.  Kither  the  face  would  he  once  uiore  attacked,  or  some  portion  of 
the  skin  which  bad  ]»revioiisly  escaped. 

Complications. — Local  compliintiinis  are  eoinfianUively  rare  and  insignifi- 
tant  in  erysipelas.  The  tynipbatic  glands  (tf  the  throat  and  back  of  the  neck 
tre  very  fretjuently  Sfunewhnt  swollen,  but  seldom  attain  great  mzc.  Unui- 
cliitis  and  lohidar  pneumonia  nuiy  ih'velnp  jn  severe  eat^es,  Iml^  are  nnt  at  all 
characteristic.  Soiim'  ^l!^s^'^^(■rs  call  nltetilion  tn  the  tN'tiirrence  tA'  pU'iirisy, 
eudocardilis^   and    pericarditis;   but    these   cumplicalious   also   an*   very   nue. 
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—  Kiraniitle  of   thf  fever  curve  of  u  caao  of  severo 
Fadal  rrysiiK-la^  (Krlaagpn  Moflicnl  Ctinic). 
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Sometimes  there  is  an  icteroid  hue.  As  stated  above,  the  urine  frequently 
contains  a  small  amount  of  albumen,  and  in  severe  cases  of  erysipelas  acute 
hemorrhagic  nephritis  is  not  so  very  rare,  but  it  almost  always  disappears 
entirely.  The  albuminuria  usually  disappears  a  few  days  after  the  fever. 
Swelling  of  the  joints  has  been  repeatedly  observed.  It  is  more  frequent  in 
the  severe  surgical  forms  of  erysipelas,  which  are  combined  with  universal 
septic  and  pyaemic  conditions  of  the  system.  Purulent  meningitis  may  com- 
plicate an  erysipelas  located  in  the  head,  but  it  is  very  rare.  We  should  be 
exceedingly  cautious  about  asserting  its  existence  even  when  the  cerebral  symp- 
toms are  very  pronounced. 

Cutaneous  complications  are  relatively  frequent.  We  have  seen  herpes 
labialis  quite  often,  and  a  number  of  cases  of  urticaria.  Of  much  greater  im- 
portance are  the  cutaneous  abscesses  which  occur  in  severe  cases.  These  are  due 
to  a  phlegmonous  or  even  gangrenous  inflammation  of  the  connective  tissue. 
Their  most  frequent  seat  in  the  face  is  the  eyelids,  as  already  stated ;  and  in  tliat 
case  the  eye  may  itself  be  endangered.  At  the  close  of  severe  cases  of  ery- 
sipelas migrans,  numerous  abscesses  may  develop  in  the  skin  of  the  trunk 
and  extremities,  delaying  convalescence.  Since,  as  we  have  said,  the  strepto- 
coccus of  erysipelas  is  absolutely  identical  with  the  streptococcus  pyogenes, 
all  purulent  inflammatory  complications  of  erysipelas  are  to  be  referred  to 
the  local  or  metastatic  action  of  the  original  infectious  germs,  but  erysipel- 
atous nephritis  is  probably  of  purely  toxic  origin. 

Diagnosis. — The  diagnosis  of  erysipelas  is  almost  always  easy  when  once  the 
cutaneous  lesion  has  developed.  Phlegmonous  inflammation  of  the  skin  and 
lymphangitis  are  to  be  eliminated;  but  this  is  always  possible,  with  proper 
care.  After  a  single  examination,  we  may  confound  it  with  acute  facial  eczema 
of  great  severity,  or  even  with  a  marked  urticaria.  Chief  attention  should  Ijc 
paid  to  the  characteristic  border  of  erysipelas  and  to  its  manner  of  extension. 
In  erysipelas  beginning  in  the  hairy  scalp  the  local  inflammation  may  easily 
be  overlooked,  being  completely  masked  by  the  severe  general  symptoms. 

Prognosis. — The  prognosis  of  facial  erysipelas,  when  it  attacks  a  healthy 
person,  is  very  favorable.  In  drunkards  a  severe  case  may  he  complicated  by 
delirium  tremens,  and  the  issue  be  unfavorable.  We  saw  one  case  end  fatally 
because  of  gangrene  of  the  eyelids,  followed  by  purulent  inflammation  of  the 
orbital  connective  tissue.  Erysijxjlas  migrans  may  so  exhaust  the  powers  of 
feeble  patients  as  to  become  dangerous.  The  prognosis  of  surgical  erysipelas 
is  relatively  more  unfavorable,  but  it  cannot  be  considered  here. 

Treatment. — 1'he  treatment  of  ordinary  erysipelas  of  the  head  and  face, 
which  is  the  main  question  here,  is  purely  symptomatic.  The  large  nunil>er  of 
remedies  recommended  (tincture  of  iodin,  nitrate  of  silver,  iodoform,  ichthyol, 
carbolic  acid,  collodion,  etc.)  shows  that  they  cannot  any  of  them  materially 
influence  the  UKtrbid  jtrocess.  It  is  easy  to  be  deceived  about  their  efficacy, 
as  most  cases  arc  relatively  bcni*ni.  We  therefore  usually  content  ourselves 
with  jK)\v(U'iiuf]f  the  affected  skin  or  coverinj:^  it  with  oil  or  vaselin  to  relieve 
the  ti'usion,  aixl  also  with  putting  on  an  ice  baj^  if  the  patient  likes  it.  We 
can  expect  no  specifie  action  frr)m  internal  remedies  (Pirogolf's  camphor  cure, 
litpior  fcni  ses(|nieldorati,  vU\). 

Apart  from  alleviating  the  local  discomfort,  some  other  symptoms  occasion- 
ally demand  special  consideration.    Severe  headache  and  other  severe  nervous 


pymptoms  may  be  relieved  by  the  local  use  of  cold  or  by  antipyrin  and  simiJar 
remedies.  With  high  temperature  cool  baths  or  antipyretics  internally  umy  he 
DP0<1  with  l>enefit,  hut  in  general  the  fever  does  not  oftrn  <h'rna]jil  eriergiHic 
Ireatiiu-rit,  eini-e  in  erypi]M?lni^,  a8  we  have  naid,  coiiHidenihh'  n[jf)nlnn('ous  remls- 
ftioDS  of  temperature  often  iX'cur.  Wlien  there  are  marked  gastro-intestinal 
symptoms  we  may  prescribe  Jiydrocldoric  acid,  opiiint,  etc. 

Only  when  there  is  a  true  niij^atinf;  cirysipdas  and  the  di^eai^e  spreadu  over 
.the  bfxly  should  we  try  more  ener^otie  luethod?.     StripB  of  adhe.«ivc  plaster, 
'finnly   applied   at   the  horder   line  of   tin*   h'sion,  mny   l)e  fried;  theri-fiy  tlie 
lymph  vessels  may  be  coni]>reppr:'d,  and   the  spread  of  the  inflammation  thus 
interferei!  with.     TTueter  recommcnderl  suUcutaneou?  injections  of  a  two-per- 
cent solution  of  carl»olic  acid  a  little  way  from  the  edt^e  of  the  eryBipelas.     We 
have  seldom  seen  jrreat  l)enerit  from  any  of  these  mctlutds.     Better  results  are 
promised  from  the  plan  recently  advanced  to  s<*arify  the  erysipelatous  area,  and 
then  apply  a  sublimate  lotion.    Many  attempts  have  been  made  to  produce  au 
effective  antistreptococcic  serum,  and  san^itue  therapeutists  believe  they  have 
obtained  curative  results  from  the  injection  of  sonic  such  sera.     1  do  not  wish 
to  advise  against  such  attempts  heinp;  nmdi-,  Imt  j)r<»of  of  the  efToctivenesfl  of 
the  serum  treatment  of  this  disease  is  entirely  wanting.     [Johnson,  of  Toronto, 
Teports  favorable  results  from  vaccination  with  devitalised  cult^ires  of  strepto- 
oxcuB  erysipelatis.]     In  the  severe  cases  the  main  point,  after  all,  is  to  main- 
twn  tlie  patient's  strength  by  nursing  and  fond.     If  cutaneous  atjscesses  form, 
they  should  be  opened  promptly,  when  they  usually  soon  heal. 


CHAPTER    X 


DIPHTHERIA 
(DiphtherUia.     Croup.     Cynanche  eontoQiosa) 

iEtioIogy  and  General  Pathology. — Clinically,  "  diphtheria  "  means  a  cer- 
tlin  wi'll-eliarflcterizeii,  specitir,  nrute,  infcctidus  disease,  the  chief  vipihle 
Wioii  nf  which  is  a  croupous-diphtheritic  inthimmation  of  the  pharynx  and 
upper  air-passages.  In  a  purely  pathdln^ii-jil  sense,  however,  the  lenus 
"croupous''  and  "diphtheritic"  have  a  tinmder  meaning,  Tliey  denote  a  cer- 
tain form  of  inflammation  which  may  occur  in  the  mucous  membrane  of 
ilmoet  ony  part  of  the  body.  It  is  frequent  in  the  intestine  and  bladder. 
Tlierp  is  great  diversity  in  the  causes  whicli  nuiy  produce  if. 

Tlie  pathological  characteristic  of  every  croupous~di]>!dhcritit!  inflamma- 
tion consists  in  the  formation  of  a  fibrinous  exudation.  This  may  cither  he  a 
ooupous  membrane,  which  is  grayish  white,  rather  firm  and  elastic,  and  which 
^  k  lifted  off  with  comparative  ease  from  the  mucous  incmhrane  upon  whieh 
tt  rwts,  or  it  may  be  a  diphtheritic  infiltration  with  necrosis  of  tlii'  tissues. 
Here  the  exudation  is  more  or  less  dcejjly  iinhedileil  within  tlic  projMr  strue- 
ture  of  the  mucous  membrane  itself.  There  is  no  essential  ditferenec  between 
^*^p  and  diphtheria;  diphtheritic  inflammation  is  the  severer  form  of  the 
iiwse,  croupous  inflammation  the  milder.     In  diphtheria  the  fibrinous  exu- 
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tljilioii  ifi  pri'ce»lwl  I>y  a  nocropis  of  the  oiiilhi'Iiiini  niiti  of  Ihi'  iindorlyin^  tis- 
sues of  tlic  niucoux  incMiitraiK*  as  writ,  wliilt'  in  iha  caw;  tif  i'roii[ioiis  o.\u<liition 
llie  nt'crcisis  is  lii!iitf{l  to  tlio  cjntlit'liuiii.  Tlie  ctoujkuis  incmUrnnc  never  rests 
U]>on  an  ifilui't  nmemis  surfufe,  hut  ivfilaeeH  tJie  e]Mlhi?liiiriu  whiili  has  aln^ady 
hvvn  tolnlly  or  in  vnv  hir^e  |iiut  ilentroyeih  Fhiky  reninanls  of  the  epithe- 
lium. n*>  h)n^er  nuclentcil.  are  sunn  limes  found  in  tlie  nifslics  of  tlie  tibrin. 
The  prtxHMJir^  destruetion  *\X  the  epithelium  is  csscntiul  to  the  oceurrenL-e  of 
fihrinons.  <r<)nponn  inHnTnniaJi<)n.  'IMie  filtrinons  exudaiion  can  he  fomii'il  in 
thoi^e  phiccs  only  where  tlie  eimse  whit-h  excites  the  inlhiinuiiition  kill;;  the  t-'pi- 
thelinni  at  the  same  time.  It  is  still  iindetidt'd  wiu'tliet'  or  in  what  decree  tfie 
cjtithehum  takes  part  in  the  formation  of  the  croupous  nieinlirane.  Most 
patholo;ri**tp  hold  that  the  material  for  tlie  fdirin  eonies  fmm  the  fibrinogen 
of  the  iiiHaninifilory  matter  which  transudes  tlir<niprli  the  walls  of  the  vessels, 
and  abo  I'sain  the  ilisintc^rated  mij^ratory  white  lilood  globules.  Theae  last 
are  abundant  throujjhout  the  deposit  itself,  and  ptill  more  numerous  inJhe 
entire  tissue  of  the  mucous  membrane  beneath  the  croupous  or  *Hplitheritic 
exudation.  If  recovery  takes  place  in  croufi,  all  that  is  net*ded  afler  the  exu- 
dation lias  boen  cast  olT  h  the  renewal  of  the  epithelium,  whiih  can  be  aeeom- 
jdishcd  tliroujtfh  the  exclusive  ajfeaey  of  tfie  icirinanls  of  epilheliiim  left  along 
the  Iwrdera  of  the  diseased  spot.  In  diplitlieria,  however,  the  entire  necrotic 
portion  of  mucous  membrane  Tinist  slough  off,  a  line  of  demarcation  being 
formed,  and  cicatricial  tissue  replaces  the  necrosed  p<>rtioii. 

The  aliovi'  is  a  hare  ouiliiu'  of  the  present  views  about  croupous  and  diph- 
tlieritic  inlhiinniation^i.  'J'hey  have  been  reached  gradually  through  the  labors 
of  E.  Wagner,  Weigert,  and  otliers.  We  have  not  yet  touched  upon  the  letio- 
logleal  factors;  hut  what  preix'des  renders  it  evident  how  manifold  they  may 
he,  for  many  causes  whicli  destroy  the  epithelial  layer  of  the  mucous  mem- 
brane, and  at  the  same  time  promote  iiilbtinnuition,  may  excite  croup.  We 
have  nu'clmnical  causes,  sucli  as  impacted  feces,  gallstones,  renal  calculi; 
chemical  irritants,  caustics,  like  ammonia  and  the  acids;  and,  finally,  a  num- 
ber of  spi'cilic,  infectious,  disease-producing  poisons.  Anmng  tliese  is  the  si>e- 
citic  poison  of  diphtheria  j)n»per. 

There  has  been  no  drmbt  for  a  eonsiderable  period  that  true  pharyngeal 
diphtheria  could  be  ])roducod  only  by  a  specitie  ortjauized  cause.  To  demon- 
strate tliis,  however,  was  extremely  difficult,  for  in  the  diseased  parts  there  are 
a  great  numl'cr  nf  diverse  microiirgiuii-ms,  originating  in  tlie  mouth  and 
thmat,  and  really  sccoinhiry  to  the  dijihlhi-ritic  ]>roccss,  that  were  very  hard  to 
distinguish  from  the  diphlheria  bacilli.  It  was  only  in  IHS.'J  that  Lil|]ler  was 
able  to  demonstrate  that  the  sjiecitie  diphtheria  ba*il!us  is  a  form  of  bacillus 
charaeterized  by  a  dertnile  and  particuhir  granular  Ajmiatinn,  a  club-like 
swelling  at  the  ends,  and  special  metlKuls  of  growlfi  on  blood  serum.  {VUe 
un<ler  "  l)iagm»siK.")    Lolller's  observations  were  substantiated  on  all  sides. 

The  diphtheria  bacilli  are  almost  always  found  only  on  the  diseaseil  por- 
tion of  the  mucous  membrane  or  the  ])oint  of  inoculation,  and  never  in  the 
blood  or  tlie  internal  organs.  This  fact  is  of  the  greatest  [lalludogical  sig- 
nilieance.  and  it  luis  been  estiddished  not  only  for  diiihlheria  iu  man,  but  also 
for  eAperimeiiLal  diphtheria  iu  animals.  In  pharyngeal  diphlheria  they  are 
found  chiefly  on  Ifie  under  surface  of  fresh  false  membrane.  The  severe  gen- 
eral symptoms  of  <lipldhertu.  however,  except  when  due  to  secondary  infection 
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{vide  infra),  depend  upon  the  poisonous  chemical  action  of  certain  subfltances 
produced  by  proce»>e8  of  nietabotisni  in  the  bacilli. 

We  may  accept  it  as  a  fact  that  tlie  diplilheriji  hatiili  alniopt  always  reach 
the  pharyngeal  or  nasal  cavity  directly  through  tlit-  inspired  jiir  or  in  some  other 
iruy,  and  there,  in  case  Ihcy  ultaeii  thtnusclvcs  to  the  niucou-i  membrane  and 
increase,  proiluce  diphtiieria.  In  a  few  rare  cases  tijey  seem  to  be  inlialed  into 
the  larynx  at  once,  and  to  excite  there  a  "primary  laryngeal  crou[>  *'  (t^ide 
^ifra).  The  pf»urce  of  the  infection  is  ahvayii*  to  be  ri'ferred  ultimately  to  an- 
other case  of  diplilheria.  but  the  way  in  which  the  tliHt-at^e  '^fU'eads  cannot 
always  l>e  traced  in  detail.  In  many  casey,  of  course,  a  direct  ("  contagious  ") 
|,tran.=mission  of  the  poison  is  evident,  as  from  coughing,  or  the  many  cases 
K>f  the  disease  in  physicians  and  nurses  froui  sucking  the  croupous  nicnitiranc 
out  of  iJie  traciieolomy  IuIk?  in  children,  etc.  [f  sevenil  children  in  nne  house 
fall  sK'k,  as  often  happens,  wc  may  here  sus|>e(rt  a  direct  transituHsion  of  the 
disease,  although  it  is  also  possible  that  in  such  an  event  several  cases  may 
arite  from  the  same  source  of  infection.  It  seems  certain  tliat  the  infection 
can  be  carricfl  from  one  person  to  jumther  by  some  internu^diary,  hy  clothing. 
linen,  toys,  and  otla^r  objects  to  which  diphtheria  )Hjisoti  elings.  The  dipli- 
thrria  bacilli  show  considerable  resistance  to  external  influences  (tcmpcr- 
ahire,  drying,  and  the  like)  when  they  have  dried  in  rather  thick  masses  and 
are  shielde*!  from,  light.  For  this  reason,  diphtheria  bacilli  on  the  walls  or 
floors  of  damp  and  unwholesome  dwellings  may  retain  their  virulence  for  a 
long  |»eriod.  After  appnrenily  complete  recovery  from  diphtheria,  virulent 
diphtheria  bacilli  may  be  found  in  the  oral  cavity  for  a  considerable  time. 


-U 


Piti.  I'i. — Diphthrria  barilli  (Lofflfr'a  methyl-       Fia.    \'4. — Diphtheria  bariUi  (Xeiaacr'a  polar 
ene  blue).  U>tiy  stain). 


This  is  particularly  to  be  noted  on  account  of  its  practical  importance.  In- 
<l«il,  diphtiieria  bacilli  liave  been  found  in  hoalthy  individuals  who  have  been 
in  contact  with  diphtheria  cases  ('*  bauillus  carriers  ").  We  must  itjention,  in 
OfincJusiou,  that  attention  has  lately  been  called  to  the  iK)ssibility  of  the  trans- 
Biiwion  of  diphtheria  from  sick  animals  (heas.  doves,  calves,  feats])  to  !uan, 
tiijco  diseases  resendiliug  diphtheria  undoubtedly  oivur  in  the  domestic  ani- 
inals  nienti»»Dcd.  It  is,  however,  very  unlikt'ly  that  the  disease  can  lie  tlius 
tmufimitted,  for,  as  Lolller  has  shown,  tlie  bacilli  in  hen?  antl  calves  are 
entirely  different  from  the  human  variety. 

ni]i!itheria,  as  is  well  known,  is  a  disease  chiefly  of  chibllinud.  but  some 
MSP,  and  even  very  severe  ones,  may  occur  in  adults.  In  advanced  life  the 
disease  is  very  rarely  seen.  In  large  cities  sporadic  cases  occur  from  time  to 
tinje,  but  the  disease  often  takes  on  an  epidemic  character. 
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[While  it  seems  in  the  highest  degree  probaltle  that  the  poison  is  usually 
purely  local  at  the  start,  cases  occur  whkh  suggest  that  constitutional  infection 
through  the  pulmonary  blocni  vessels  may  precede  the  local  manifestations. 
Infection  through  the  alimentary  canal  is  not  probable,  though  its  occurrence 
cannot  he  positively  denied. 

There  are  still  jioJnts  in  the  «?tiologv  and  pathology  of  this  affection  which 
are  i»volve<l  in  ohscurit}*.  Much  has  Ijcen  said  and  written  in  this  country  and 
in  England  aboiit  the  relations  of  fiitli  and  diphtheria.  Tliat  fdthy  surround- 
ings contribute  a  soil  favoialile  to  the  development  of  .the  poison,  and  at  the 
same  time  iliniini^^h  llie  resislinj;  powtT  of  tiie  luiiiiiin  organism,  cannot  \>e 
doubted;  hut,  as  l(ing  as  the  parasitic  tlieory  of  infectious  diseases  prevails, 
sewer  gas  and  the  like  must  be  classed  among  the  iiredisjiosing  or  accessory 
causes. 

Some  of  the  frightfully  \iridriit  rpidemii^  of  diphtheria  in  s]>arse]y  settled 
country  districts  and  on  the  Western  plains  nro  <)ithcult  to  explain  under  the 
theory  thai  each  case  is  niedintely  or  immediately  tJie  result  of  a  previous 
case;  these  difficulties  will,  however,  <iouhtless  l>c  cleared  away  in  time.) 

Clinical  History. — The  iiicuhatinn  is  rather  brief,  seldom  e\ree<lin;i  two  to 
five  davs.  The  disraj^e  itself  alino^t  always  begins  with  gcTieral  mahiise,  head- 
ache, fever,  and  ])ain  on  swallowing.  Little  children,  however,  often  do  not 
complain  of  this  last  symptom,  and  in  older  children  the  sore  throat  ma)'  not 
be  very  troublesome  at  first.  It  is  therefore  a  very  important  rule  for  the 
physician  to  examine  the  throat  cnrefully  in  every  child  wlio  presents  ill- 
deHned  general  symptoms.  If  diplitheria  is  liegiuning,  we  lind  redness  of  the 
soft  palate,  and  more  or  less  swelling  of  the  tonsils.  Upon  the  inner  surface 
of  the  latter,  and  ]>erhaps  upon  the  nrch  of  the  palate  and  the  uvula  also,  are 
spots  covered  with  a  grayish-white  eoiUing,  which  is  quite  tirndy  aillierent  to 
the  nnu*ous  membrane.  They  are  less  frequent  at  iirst  u[inn  the  posterior  wall 
of  the  piiarvnx  and  the  hard  pnhite.  Their  extent  vnries  greatly  in  different 
cases.  In  the  mihiest  they  are  chiefly  confined  to  the  tonsils,  attacking  the 
soft  palate  or  the  tonsillar  surface  of  the  uvula  but  little  if  at  all.  In  severer 
attacks  the  spread  of  the  false  membrane  during  the  first  days  of  illness  is 
rapid.  Almost  invarinUly  there  is  a  \ery  early  and  considerable  swelling  of 
the  lymph-glands  ui  the  angle  of  the  jaw.  The  constitutional  sym|)toms  per- 
sist. The  children  are  tcstless.  There  is  complete  anorexia,  and  frefjuently 
vomiting.  The  temperature  cur\e  is  not  typical.  It  is  irregular,  hut  is  often 
rather  elevateil.  In  true  difditheria  such  high  temperature,  1111°  to  105°  F. 
(40°  to  41°  C\),  as  is  common  in  follicular  tonsillitis,  is  certainly  exceptional. 
On  the  other  hand,  fever  may  be  slight  or  almost  absent,  even  in  the  worst 
cases.  The  pulse  is  very  rapid.  The  urine  may  have  a  trace  of  albumen  and 
sonieiimes  more.    neriH»s  iHhialis  is  fxcasionally  j)resent. 

In  mild  eases  the  local  and  constitutional  symptoms  remain  moderate;  and 
at  the  end  of  a  week  or  ten  days  there  is  decided  imi)rovement,  with  rapid 
convalescence.  In  severe  cases,  however,  dangerous  syin|itoms  appear,  perhaps 
early;  the  croupous  inflammation  involves  neighboring  organs,  or  a  severe 
constitutional  condition  is  developed. 

The  di[ihtheria  very  frerpiently  extends  into  the  nose.  This,  ihough  not  in 
itself  dangerous,  is  usually  a  sign  that  the  case  is  a  severe  one.  The  infiiim- 
mation  of  the  nasal  mucous  membrane  may  be  simply  mucopurulent,  but  it 
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may  also  Ite  (.Toiipous,  It  is  Iwtraycd  by  \\w  ahiiinlant  puruloiit  discharge. 
Excoriations  nml  !nip4?i'ticial  ulcers  are  UHiially  soon  jiroduL'tHl  at  the  edge  of 
th«  nostrils.     Tliere  may  Ih»  notn'MiTiL 

A  niucli  more  dangerous  coinpliiation  is  the  extension  of  the  croujioua 
infianiination  into  the  laryiix.  This  creates  o  mechuiiical  hiuf^lranoe  to  resipi- 
ration^  which  proves  fatal  in  a  great  many  cases,  us  the  child'i*  larynx  is  so 
ffmall.  Formerly  "croup" — i.e.,  croupous  inflammation  of  the  larynx — was 
ri*^arded  as  a  ilifTerent  disease  from  diphtheria.  Many  specialists  in  children's 
<lii*c8^e?i  still  maintain  this  view;  but  it  is  in  direct  opposition  to  all  anatomi- 
cal, clinicfll,  and  a>tiological  facts.  We  grant  that  there  are  ca»ej^  where  tlio 
pharNTix  is  sli>:htly  afftrted.  winle  the  croupous  inflammation  of  the  larynx 
y  extreme;  anil  once  in  a  great  whilo  the  diphtliLrritir  infection  results  in 
croup<»us  laryngitis  and  tracheitis  alone,  the  pharynx  escaping  disease,  Still» 
the  pro]x»gition  tliat  there  are  two  distinct  diseases,  "croup'*  and  "diph- 
theria," is  ahsolulely  unt(*uahle.  In  the  overwhelming  majority  of  cases  the 
iliroat  is  first  affecteil  and  tln^n  the  laiynx.  We  should  also  consider  how 
eai-ily  slight  lesions  in  the  pharynx  may  be  overlooked,  especially  if  Uicatod 
afK)n  the  posterior  surface  of  tlie  soft  palate  or  ufiun  the  ejiiglottis.  Ca.<es  of 
what  is  called  "ascending  croup/'  in  whieh  the  Uir^ngeal  atTection  preceiles 
the  appearance  of  the  disease  in  the  pharynx,  are,  to  say  the  least,  very  ex- 
cept inn  al. 

Hoarseness  is  usually  tJic  first  indicatiim  that  the  diphtlieria  has  attacked 
tlie  lar^Tix.  Then  follows  the  jiecnliar,  harsh,  ringing,  "  croupy  cnugh,''  so 
dreaded  hy  tlie  parents,  and,  finally,  there  are  signs  uf  heginuing  laryiigeal 
Ptenosid.  Kespiration  is  not  much  accelerated,  hut  is  lahored.  and  tlie  aeces- 
•ory  muBclcfi  of  respiration  are  calle<i  more  and  nmre  itilo  action.  The  child 
becomes  more  restless  and  anxious.     Its  face  grows  pule  and  livid.     Even  in 

lildren  who  can  make  no  definite  statement  as  to  their  suhjeclive  sensationr^ 
iUv9e  B\Tnptoms  which  wo  have  mentioned  are  very  notieeable.  The  chief 
cause  of  the  dyspmea  is  undouht^'dly  the  iiieihajiical  stenosis  due  to  the  croujH 
<ms  deposit.  I'aralysis  of  the  laryngeal  miistlcs  may  pcrluips  he  a  farlnr.  If 
portions  of  the  false  membrane  become  partially  detarheil,  they  may  art  like 
valves,  lieing  sucked  in  at  each  inspiration,  and  pushes!  aside  hy  the  current 

f  expired  air.  If  greater  stenosis  occurs,  respiration  bncortyes  noisy,  resem- 
Ibling  snoring.     Inspiration,  partitularly.  is  jtrolonged  and  "  sawing."  and  is 

ttendetl  hy  marke<l  de|»ression  of  the  larynx  toward  the  sternum.     .\ii  itufior- 
l  diagnostic  point  is  the  drawing  in  during  inspiration  of  the  suprasternal 

gion,  tlie  epigastrium,  and  the  lower  jiart  of  the  sides  of  the  thorax.  This 
IB  the  direct  result  of  the  obstmctcil  flow  of  air  into  the  lungs.  As  the  lungs 
do  not  expand  enough  to  correspond  to  the  inspiratory  ililatalinn  of  the  thorax, 

le  parts  mentioned  are  forced  iu  hy  ntmosjilu'ric  pressure.  The  degrei;  of 
dv'spna'a  may  vary  al  difl'erent  times.  The  false  mundirane  may  be  loosened 
and  coughcil  up.  rendering  rcHpiration  easier  for  a  time,  till  fresh  exudations 

r  displai-ements  of  memhriine  cause  renewed  distress.  Sptmtaneous  rer-overy 
still  i)Ossihle.  The  mendirane  is  expectorated  and  no  more  formed.  In 
most  oases  the  symptoms  of  Bufl'(M'ation  imreasi-  more  and  more,  respiration 
^ow9  quicker  and  more  superficial,  and  the  tdiild  hcconies  more  and  more 
stupefied  by  the  exi-esa  tif  carbonic  clioxid  in  the  hhnjd.  The  pulse  gets  very 
small,  rapid,  and  irregular.    There  are  mild  convulsions  and  then  death.    The 
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elation  in  prpcedw]  Uy  ft  iiwrrisis  of  the  e|>illu^lium  and  of  the  underlying  tis- 
Rniis  of  the  iniH'oiift  menibnini'  hh  hi'II,  wliilr  in  the  rase  of  fTnu|M>u»  exiulHtion 
tho  n*'f'rnsi8  i»  liniitwi  tn  tfic  I'jtilhciiunK  Th**  c'n)iij»oii^^  nH'uihriiiiL'  nrvcr  rfstfl 
upon  tin  intjK-t  niiu-ons  surfjirt',  hut  n.-phnTs  tlie  i'jiitlieliurn^  whicli  has  nlioadv 
[tt'pn  totjilly  nr  in  wry  Uir^i'  fmrt  <lrHtroye(i.  FLaky  ivrnniinls  of  the  cjiithc- 
liuui,  no  longer  nueknifil,  inv  ^irint*_'liuiL*y  found  in  the  int'slies  of  the  lihriu. 
The  preceding  destruction  of  the  epitlieiium  is  essential  to  the  occurrenee  of 
fihrinotitt,  cmufious  inflnmniation.  Thu  fihrinons  exudation  cnn  ho  fonnrd  in 
thosi*  phatos  oidy  whLTo  the  cause  which  CM-itrs  the  InMaiiiniiitittii  kills  Ihe  cpi- 
theliom  at  the  same  time.  It  is  still  undeeidet!  whether  or  in  what  decree  the 
epitlteliuin  takes  part  in  the  fonuation  of  the  erou)K>ufi  itiendtriino.  Most 
pathologists  hold  that  the  material  for  the  lihrin  comes  from  the  Hbrinogen 
of  Ihe  intlaninudnry  matter  whieh  transudes  through  Iho  walls  of  the  vesselft, 
and  also  fnnii  the  disinlegrnted  migraltny  white  hh)i>il  glnhules.  These  last 
are  abundant  throughout  the  deposit  itself,  and  still  more  numerous  ini-iie 
entire  tisi>ue  of  the  mucous  nternl)ranc  benenth  the  croupous  or  diphtheritic 
exudation.  If  recovery  takes  [dace  in  cnmjn  all  that  is  needed  after  the  exu- 
dation has  been  cast  olT  is  tlie  reuewid  of  the  epitheiiiiitu  \\lneh  cau  he  aeeoni- 
plished  thnuigh  the  exclusive  agency  of  the  renuiaiiis  of  cpilheliuiu  left  along 
tlie  bordera  of  the  diseased  spot,  lu  iliphllicria,  however,  the  entire  necrotic 
portion  of  mucous  membrane  must  slougli  olf,  a  line  of  demarcation  being 
formed,  and  cicatricial  tissue  repbucs  the  neeroscii  pnrtitui. 

The  above  is  a  l)are  outline  f)r  tlie  [iresent  views  aliout  croupon^i  and  diph- 
Uieritic  int]ammali(>ns.  They  fiave  iteen  reuclied  gruduully  througli  the  hiitors 
of  E.  Wagner,  Wcigert,  and  nthers.  We  have  not  yet  touched  u|>on  the  (etio- 
logical factors;  but  what  precedes  renders  it  evident  how  inaiiif<dil  they  may 
be,  for  ninny  causes  which  destroy  the  t*pilhelial  layer  of  the  mucous  mem- 
brane, and  at  the  same  time  jironiote  inllnmmation,  may  excite  croup.  We 
have  niechaniciil  causes,  such  as  impacted  feces,  gallstones,  renal  calculi; 
ciienn'ca!  irritants,  eanstics,  like  ammonia  and  the  acids;  and,  tinally,  a  num- 
ber of  spciifi*',  infectious,  (iiseftse-])rodueing  jtoisons.  Among  theae  is  the  spe- 
cific pois4>n  of  diphtheiin  pro|)er, 

'J'here  has  l»een  no  4louht  for  a  considerable  ytoriod  that  tnie  pharyngeal 
diplilberia  could  be  produced  only  by  a  siiecific  organized  cause.  To  demon- 
strate tins,  liowever.  was  extremely  ditficnlt,  for  in  the  diseased  jiarts  tfiere  are 
a  gr'eat  nniober  of  diverse  micrortrganifnis,  origiualing  in  the  mouth  and 
tbnmt,  and  really  secondary  to  the  diphtht*ritic  i»r<tccss,  that  were  very  hard  to 
distinguish  from  the  <liplitlieria  bacilli.  It  was  only  in  1SM3  th^it  lAifller  was 
able  to  demonstrate  (hat  the  specitic  diphtheria  baeillus  is  a  fotiu  of  Imcillus 
characterized  by  a  definite  and  particular  granular  formation,  a  club-like 
ftwelling  at  the  emls,  and  special  luethiuls  of  growth  on  hhiod  serum.  {Vid^ 
under  ''  Diagnosis.")    Liitller's  observali(Uis  were  substantiated  on  all  stiles. 

The  dif)htheria  bacilli  ai*e  almost  always  found  only  on  the  diK-ased  por- 
tion of  the  mucous  mentbranc  or  the  point  of  in<XMibition,  and  never  in  the 
bhuMl  or  the  internal  organs.  Tins  fact  is  ot  the  greatest  jmtliological  sig- 
nihcance.  and  it  lue^  liecn  estahlished  not  only  for  difil»tlieria  in  man,  but  also 
for  exj)erimentftl  diphtlieria  in  unimals.  In  pharyngeal  djplitheria  they  are 
found  chietly  on  the  under  surface  of  fresh  false  membrane.  The  severe  gen- 
eral 8>TnptoTns  of  diphtberia.  however,  except  when  due  to  geeondary  infection 
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Crirf4»  infra),  depend  upon  the  poisonous  chemical  action  of  certain  substances 
produced  by  prot-eseeR  of  nietaboliism  in  the  bacillL 

We  may  accept  it  as  a  fact  tliat  the  diphtheria  bacilli  almost  always  reach 
the  pharyngeal  or  nasal  cavity  directly  through  the  iiici|)iied  air  or  in  some  other 
way.  and  there,  in  case  Ihey  attach  themselves  to  tlie  mucous  membrane  and 
intrease,  produce  diphtiieria.  In  a  few  rare  casus  they  seem  to  he  inhaled  into 
the  larynx  at  once,  and  to  excite  there  a  "primary  laryngeal  croup'*  (vide 
•infm).  The  pource  of  the  infection  is  always  to  be  referred  ultinuitely  to  an- 
other case  of  diphtheria,  but  the  way  iti  which  the  diseate  spreads  canm>t 
alway*  l)e  tract^l  in  detail.  In  many  cases,  of  course,  a  direct  ("  contagious  ") 
tra«nsniission  of  the  poison  is  evident*  as  from  couching,  or  the  many  cases 
of  the  disease  in  physicians  and  nurses  from  sucking  the  croupous  meinhrane 
out  of  the  tracheotomy  tube  in  children,  etc.  If  wncral  children  in  one  house 
fall  eick,  as  often  happens,  we  may  here  susi)ect  a  direct  transmission  of  the 
dis^-ase,  although  it  is  also  possil)]e  timt  in  such  an  event  several  cases  may 
■rise  from  the  same  source  of  infection.  It  seems  certain  that  the  infection 
can  la?  carried  from  one  person  to  another  by  sonu'  inti'nrK<liary,  by  clothing, 
linen,  toy**,  and  other  objects  to  which  diphtheria  poison  clinf^s.  The  diph- 
theria bacilli  show  considerable  n-sistantre  to  extcrnnl  inrtncnces  (temper- 
ature, drk'ing,  and  the  like)  when  they  have  dried  in  rather  thick  masses  and 
are  ehielded  from  light.  For  this  reason,  dijththeria  bacilli  on  the  walls  or 
floors  of  damp  and  unwholesotive  dwelliu.i?^  may  retain  tlioir  vinilentu  for  a 
long  period.  After  apf)arently  complete  recovery  from  di])hthcria,  virulent 
diphtheria  bacilli  may  be  found  in  the  onil  cavity  for  a  (onsiderable  time. 


Pio.  12- — Diphtheria  barilH  (Lofflcr'fl  methy!- 


Fio.   13. — Diphtheria  bacilli  (Xeidser'a  polar 
body  stain). 


This  is  particularly  to  be  noted  on  account  of  its  practical  importance.  lu- 
decd,  dii»litlierift  Imcilli  have  been  found  in  healthy  individuals  who  have  been 
in  contact  with  dijihtheria  cases  ("  baeiliu.'i  carriers'*).  We  must  mention,  in 
(*ont:Iusion,  that  attention  has  lately  been  called  to  the  possibility  of  the  trans- 
nn^sion  of  diphtheria  from  sick  animals  (hem*,  doverf,  calves,  [cats]  )  to  man, 
since  disi^ases  resembling  difihtheria  undoubtedly  occur  in  the  ilomestic  ani- 
mal*! mentioned.  It  is,  however,  very  unlikely  that  the  disease  can  be  thua 
fruusiuitted,  for>  as  Lofller  liai?  shown,  the  bacilli  in  liens  ;in<l  calves  are 
entirely  different  from  the  humiui  variety. 

Diphtheria,  as  is  well  known,  is  u  disease  chiefly  of  childhood,  but  some 
c»?es,  and  even  very  severe  ones,  may  (xrur  in  adults.  In  advauccd  life  the 
disease  is  very  rarely  seen.  In  large  cities  siM>radic  cases  occur  from  time  to 
time,  but  the  disearse  often  takes  on  nn  cpidcmif  character. 
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[While  it  wem?  in  the  highest  degree  probable  that  the  poison  is  usually 
purely  local  at  the  start,  cases  occur  which  suggest  that  conslilutional  infection 
through  the  pulmonan*  blooil  vessels  may  precede  the  local  manifestations. 
Infection  through  the  alimentary  canal  is  not  probable,  iJiough  its  occurrenc»e 
cannot  be  positively  denie<l. 

There  are  still  points  in  the  aetiology  and  patliology  of  this  affection  which 
fire  involved  in  obscurity.  Much  has  t>een  said  nud  written  in  thiH  country  and 
in  England  aliout  the  relations  of  filth  and  diphtheria.  That  filthy  surround- 
ings contribute  a  soil  favorable  to  the  development  of  .the  poison,  and  at  the 
same  time  diiitinisti  the  resisting  power  of  the  human  organism,  cannot  I)e 
doubted:  but,  as  long  as  the  paraBitic  theory  of  infectious  diseases  prevails, 
lewer  gas  and  the  like  must  be  classed  among  the  predis[K>sing  or  accessory 
causes. 

Some  of  the  friglit fully  virulent  epidemics  of  diphtheria  in  sparsely  settled 
country  districts  and  on  the  Western  plains  are  ditficult  to  explain  under  the 
theory  that  each  case  is  mediately  or  immediately  the  result  of  n  previous 
case;  these  dilFiculties  will,  however,  doubtless  be  cleared  away  in  time.] 

Clinical  History. — The  incubation  is  ratlier  brief,  seldom  exceeding  two  to 
five  drtyy.  The  dis*'a>e  itself  almost  always  begins  with  general  malaise,  head- 
ache, fever,  and  pain  on  swallowing.  Little  chiblren,  however,  often  do  not 
complain  of  this  last  symptom,  and  in  older  children  the  s>ore  throat  may  not 
be  very  troublesome  at  first.  It  is  tlicrefore  a  very  imjwirtant  rule  for  the 
physician  to  examine  the  throat  carefully  in  ever)'  child  who  presents  ill- 
defined  general  eymptoms.  If  diphtheria  is  beginning,  we  find  redness  of  the 
soft  palate,  and  more  or  less  swelling  of  the  tonsils.  Upon  the  inner  surface 
of  the  latter,  and  perha])s  upon  the  arch  of  the  ]»alate  and  the  uvula  also,  are 
spots  co\ere*l  with  a  grayish-whitf  coating,  which  is  quite  firmly  adherent  to 
the  nnuous  mcn)brane.  They  are  h^ss  frequent  at  first  ujmn  the  posterior  wall 
of  the  pharynx  and  the  hard  palate.  Their  extent  varies  greatly  in  different 
cases.  In  the  mildest  they  are  chiefly  confined  to  the  tonsils,  attacking  the 
soft  palate  or  the  tonsillar  surface  of  the  uvula  but  little  if  at  all.  In  severer 
attacks  the  r^pread  of  the  fal.'-e  membrttne  during  tlie  first  days  of  illness  is 
rapid.  Almost  invariably  there  is  a  veiy  early  and  con;jiderable  swelling  of 
the  lympb-glands  at  tlie  angle  of  the  jaw.  The  constitutional  8,>7nptora6  |xt- 
sifit.  The  children  are  testle.'ss.  There  is  complete  anorexia,  and  frequently 
vomiting.  The  tem[ierature  curve  is  not  typical.  It  is  inegiilar,  but  is  often 
rather  elevated.  In  true  diphtl»eria  such  high  tempenituie,  VM°  to  105°  F. 
(40°  to  41"  ('.),  as  ii?  cfimnion  in  follicular  tonsillitis,  is  certainly  exceptional. 
On  the  other  hand,  fever  may  be  sliglit  or  aIuioi*t  absent,  even  in  the  worst 
cases.  The  pnlse  is  very  rapid.  The  urine  may  have  a  trace  of  allmmen  and 
sometinies  more.    Tlerpcj^  lnl)ialis  is  occasionally  present. 

In  nvihl  cases  the  lotal  and  constitutional  synij)tonis  remain  moderate;  and 
at  the  end  of  a  week  or  ten  days  there  it^  decided  improvement,  with  rapid 
convalescence.  In  severe  cn.sep,  however,  dangerous  symptoms  appear,  perhaps 
earlv;  the  croufwus  infliimmntion  involves  neighboring  organs,  or  a  severe 
constitutional  condition  is  developed. 

The  diphtheria  very  fre(|ueutly  extends  into  the  nose.  Tliis.  though  not  in 
i»^f  dangerous,  is  usually  a  sign  that  the  case  is  a  severe  one.  The  infiara- 
^iTirwi  of  the  nasal  mucous  membrane  may  be  simply  mucopunilent,  but  it 
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'  infra),  rlepenH  upon  the  poisonous  chemical  action  of  certain  substances 
>T<^ueed  by  processes  of  metaboliam  in  the  bacilli. 

We  may  accept  it  as  a  fact  that  the  diphtheria  bacilli  alniost  always  reach 
he  phan-ngeal  or  na^al  cavity  directly  tiiroiigh  tin-  iufipircd  uir  or  in  some  other 
ray,  and  there,  in  case  ihey  altnch  thenisctvcs  to  the  mucous;  nienibrHnc  mid 
KTca*e,  produce  diplitheria.     In  a  few  rare  cases  they  seem  to  be  inhaled  into 
If  Iar>"nx  at  once,  an<l  to  excite  there  a  "primary  laryn;jeal  citiup  "  {vide 
\fra).    The  source  of  tlie  infection  is  always  to  be  ri'feried  uUiiiiHtely  to  an- 
lier  caso  of  dijjhtlieria,  Imt  tlie  way   in   which  tlic  disease  >^]>reads  canmtt 
Iwai,-?  lie  traced  in  detail.     In  many  cases,  of  course,  a  direct  ("  contagious  '*) 
m^nii^Bion  of  the  poison  h  evident,  aa  from  coughiuj?,  or  the  ninny  cases 
the  disease  in  physicianp  and  nurses  from  sucking  the  croupous  inenihraue 
nOUI  ttf  the  tracheotomy  tube  in  children,  etc.     Tf  wvera]  children  in  one  liouae 
'inll  *ick,  as  often  Impjiens,  we  may  liere  Buspect  a  direct  tninsmissinn  of  the 
;diwaw,  although  it  is  also  possible  tliat  in  t^iK  li  an  event  severa!  oases  may 
^•rl^  from  tlie  same  source  of  infet.*tion.     It  seems  certain  that  the  infe<*tinn 
iCan  be  carrietl  from  one  person  to  another  by  some  inturniedinry,  by  clnthin<jc, 
lint'n,  to\T,  and  other  objects  to  whi<-h  diphtheria  poison  climbs.     The  diph- 
theria  bacilli    sliow   considerable    resistHOce   to   externiil    inHuences    (tcmper- 
aiurr,  drying,  and  the  like)  when  they  have  driiMl  in  ratlier  thick  masses  and 
tpp  fhieldcil  from.  light.     For  this  reason,  diphtheria  bacilli  on  the  walls  or 
flooR  of  damp  and  unwhob^sonie  dwetlint;s  may  retnin  tlieir  virulence  for  a 
ln»p  (KTiod.     After  apparently  eomplete  recovery  from   diphihorin,   virul<'nt 
di[ihtheria  bacilli  may  be  found   in  the  oral  cavity  fur  n  <onsiderable  time. 


^'i 


'  Vr» 


^«  U.—Diphlherift  bacilli  (L6ffl«r*8  methj-I- 
CDc  blue). 


Fig.    13. — Diphtheria  bacilli  (Neiaaor's  r>olar 
Uidy  sliitu). 


Tlii*  i$  particularly  to  be  noted  on  account  of  its  ]>raL'tital  importance.  In- 
«lfp<l,  iliphtberia  hacilli  have  bten  found  in  healthy  individuulf^  who  liave  b.-fu 
ia<aDiact  with  diphtheria  cases  ("  bacillus  carriers").  We  must  mention,  in 
rnnclnsion,  that  attention  has  lately  been  called  to  the  possibility  of  the  trans- 
Bii«oon  nf  diphtheria  from  sick  animals  (bens,  ilnves,  calves,  [cats])  to  man, 
Wice  diseases  resembling  diphtheria  uiidnubirdly  ix-eur  in  tU*'  domestic  aiii- 
tti*'*  mentioned.  It  is,  however,  very  unlikely  that  the  disease  can  lie  thus 
tfiOnnitteiJ,  for,  as  Lijlller  has  shown,  the  liacilli  in  hen.^  and  calves  are 
•atirely  different  from  the  human  \ariety. 

I.*i|ihlhpria,  as  is  well  known,  is  a  disease  chiefly  of  childhood,  but  some 
™^,  and  even  very  severe  ones,  may  occur  in  adults.  In  advanced  life  the 
^**«  ift  ver>'  rarely  seen.  In  large  cities  sporadic  cases  occur  from  time  to 
^ii^^  but  the  disease  often  takes  on  an  e|iideiiiie  character. 
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[While  it  seems  in  the  highest  degree  prolniMe  that  the  poison  is  usually 
purely  local  at  the  start,  cases  occur  which  suggest  that  constitutional  infection 
through  the  pulmonary  blood  vessels  may  precede  tlie  local  manifestations. 
Infection  through  the  alimentary  canal  is  not  probable,  though  its  occurrence 
cannot  l^e  positively  «lenied. 

There  are  ntill  itoints  in  the  aetiology  and  pathology  of  this  affection  which 
are  involve*!  in  obscurity.  Mudi  has  beLUi  said  and  written  in  this  country  and 
in  England  about  the  rtlations  of  filth  aiul  diphtheria.  That  filthy  surround- 
ings conlributc  a  iroil  favoralde  to  the  d(.'velo[imcnt  of  .the  poipon.  and  at  the 
Bame  time  iliminish  the  resisting  piUviT  of  the  human  organism,  cannot  he 
doubted;  l>ul,  aH  long  as  the  parasitic  theory  of  infectious  diseases  prevails, 
sewer  gas  and  the  like  must  be  cla^ned  among  the  pre(lis]>osing  or  aceeseory 
causes. 

Some  of  the  frightfully  virulent  epidemics  of  diphllieria  in  sparsely  settled 
country  districts  and  on  the  Western  plains  arc  difiicvilt  to  explain  under  the 
theory  that  each  case  is  mediately  or  immediately  the  result  of  a  previous 
case;  these  difficulties  will,  however,  doubtless  be  cleared  away  in  time.] 

Clinical  History. — The  inciihatinn  is  rather  brif^f,  ni^blnm  cMctvting  two  to 
five  days.  Thi-  disease  itsidf  almost  always  bctcius  with  general  malaise,  head- 
ache, fever,  and  pain  on  swallowing.  Little  children,  however,  often  do  not 
complain  of  this  last  symjitom,  and  in  older  cbihlren  the  sore  tliroat  may  not 
be  very  troublesome  at  first.  It  is  therefore  a  very  important  nde  for  the 
physician  to  examine  the  throat  carefully  in  every  child  who  presents  ill- 
defined  general  s\inptoma.  If  diphtheria  is  licginning,  we  find  redness  of  the 
soft  palate,  and  more  or  less  swelling  of  the  tonsils.  I'pon  the  inner  surface 
of  the  latter,  and  f)erhaps  upon  tlie  areh  of  the  palate  and  the  uvula  also,  are 
spots  covered  with  a  gi'ayish-white  coating,  which  is  fjuite  firndy  adherent  to 
the  mucous  membrane.  They  are  less  frcfpient  at  Hrst  \\\um  the  posterior  wall 
of  the  pharynx  ami  the  hard  palate.  Their  exli'ut  varies  greatly  in  ditTerent 
08860.  In  the  mildest  they  are  chiefly  confined  to  the  tonsils,  attacking  the 
soft  palate  or  the  tonsillar  surface  of  the  uvula  hut  little  if  at  all.  In  severer 
attacks  the  spread  of  the  fal^^e  menibrHnc  during  the  first  days  of  illness  is 
rapid.  Almost  invariably  there  is  a  very  early  and  considerable  swelling  of 
the  l^Tiiph-glands  at  tlie  angle  of  the  jaw.  The  constitutional  syni]jtoms  |ier- 
sist.  The  children  are  testless.  There  is  complete  anorexia,  and  frequently 
vomiting.  The  tem|>erature  ciir\e  is  not  typical.  It  is  irregular,  but  is  often 
rather  elevatetl.  In  true  diphtheria  such  high  teni|HTaliiie.  KM"  to  1*15"  F. 
(40°  to  41°  C\),  as  is  common  in  follicular  tonsillitis,  is  certainly  exceptional. 
On  the  other  hand,  fever  may  In?  sHglit  or  ahno.-^t  absent,  even  in  the  worst 
eases.  The  [julse  iH  very  rapid.  The  urine  may  have  a  trace  of  albumen  and 
sometimes  more.    Herpes  lahialis  is  wfcasionKlly  present. 

In  mild  cases  the  local  and  constitutional  symptom!^  remain  moderate;  and 
at  the  ejul  of  a  week  or  ten  days  there  is  dtn-ided  improvement,  with  rapid 
convalescence.  In  severe  cases,  however,  dangerous  symptoms  appear,  perhajw 
early;  the  croupous  intlannnation  involves  neighboring  organs,  or  a  severe 
constitutional  condition  is  devclo|ied. 

The  diphtheria  very  frcf|ucntly  extends  into  the  nose.  This,  though  not  in 
itself  dangerous,  is  usually  a  sign  that  the  case  is  a  severe  one.  I'lie  inflam- 
mation of  tfie  nasal  mucous  membrane  may  be  simply  mucopurulent*  but  it 
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may  also  be  tTouiwus.  It  is  liolraved  by  tlu!  aljiiii(bint  punilont  distbarge. 
ExcorialioDS  and  superficial  ulcers  are  usually  soon  jiroductMl  at  the  edge  of 
the  noBtrils.    There  may  Ik-  nnficlileed. 

A  much  more  daii.ij:eroutJ  complication  is  the  extension  of  the  croupous 
inflamnwitioii  iulo  tlie  hirynx.  This  crentcs  a  mechanical  liindrance  to  ret»pi- 
rutiuu,  which  proves  fatal  in  a  great  many  cases,  as  tlie  child's  larynx  i&  so 
8niall.  Formerly  ''croup" — i.e.,  croujious  iiinanniiHtion  of  the  larynx — was 
rc^rarded  a>  a  different  di;acap««  from  diphtiicrin.  Many  s]ie<iali3ts  in  children's 
dif'easi'S  still  maintain  this  view;  but  it  is  in  direct  opportition  lo  nil  analomi- 
cal,  clinical,  and  a'tiolo^ical  facta.  We  grant  that  tfiere  are  cases  where  the 
]>Iiarynx'  is  slightly  afTcctwl,  while  the  croupous  intlnnimation  of  tlic  lar^Tix 
is  extreme:  and  once  in  a  ^reai  while  tlie  diphtheritic  inlVctitm  results  in 
cniUftouB  laryngitis  and  tracheitis  alnne,  tlie  pharynx  escaping  disease.  Still, 
the  pro|>osition  that  there  are  two  distinct  diseases,  ''croup"  and  "  di|di- 
theria,"  is  absolutely  untenahle.  In  the  overwhelming  majority  of  cases  the 
throat  is  first  affected  and  then  tlie  larynx.  We  should  also  consider  how 
easily  sliglit  lesions  in  the  pharynx  may  l>e  overlooked,  esijccially  if  located 
upon  the  posterior  surfai-e  of  tlie  soft  palate  or  upon  Ihe  eplghittis.  t'ases  of 
wliat  is  callc<l  "  ascending  croujt,"  in  which  the  laryngeal  alfection  precedes 
the  apy>earance  of  the  disease  in  the  pharynx,  are,  to  say  the  least,  very  ex- 
ceptional. 

Hoarseness  is  usually  the  first  indication  that  the  diplitheria  has  attacked 
tiie  larynx.  Then  follows  the  peculiar,  harsh,  ringing,  ' '  crou py  cough,"  so 
dreaded  by  the  jiarents,  and.  finally,  there  are  sign.s  of  beginning  biryngeal 
stenosis.  Kespiration  is  not  much  accelerated,  but  is  lahored,  and  the  acccs- 
eory  muscles  of  respiration  are  called  more  and  more  into  action.  The  child 
liecornes  more  restless  and  anxious.  Its  fare  grows  pnlc  and  livid.  Even  in 
children  who  can  make  no  definite  statement  as  to  their  subjective  sensations 
these  symptoms  which  we  have  mentioned  are  very  noticeable.  The  chief 
cause  of  the  dys]uuea  is  unilouhledly  the  mechanical  stenosis  due  (o  the  crouj)- 
ons  dejM)sit.  Paralysis  nf  Hie  laryngcnl  miisi-It^s  niiiy  perhaps  he  a  factcjr.  If 
portions  of  the  false  menibrane  hccoiric  partiidly  ili'lnehcil.  they  may  act  likt" 
valves,  being  sucked  in  at  each  inspiration,  and  jtushed  iiside  by  the  current 
of  expired  air.  If  greater  stenosis  occurs,  respiration  heccnnes  noisy,  resem- 
bling snoring.  Inspiration,  particularly,  is  prolonged  and  **  sawing,"  and  is 
attended  hy  marked  depression  of  tlic  larynx  towiinl  tlie  slerniitn.  An  im|ior- 
tant  diagnostic  point  is  tlie  drawing  in  during  inspiriitinn  of  the  su[irastcrnal 
region,  the  epigastrium,  and  the  lower  part  of  the  sides  of  the  thorax.  This 
is  the  direct  result  of  the  obstructed  flow  of  air  into  the  lungs.  As  the  kings 
do  not  expand  enough  to  correspond  In  the  inspiriitory  dilidaTion  of  the  thorax, 
the  parts  mentioned  arc  forced  in  hy  atmosjilieric  pressure.  The  rlcgrcc  of 
d\'Spno.'a  may  vary  at  different  times.  The  false  membrane  may  be  loosened 
and  coughed  up,  rendering  respiration  easier  for  a  time,  till  fresh  exudations 
or  displacements  of  nicnihrane  eause  renewed  distress.  Sjwmtancmis  recovery 
is  still  |K)ssible.  The  njembrano  is  expectorated  and  no  more  formed.  In 
most  eases  the  symptoms  of  suffoealioii  increase  more  nnd  more,  respiration 
grows  quicker  and  more  snperficifil,  ami  the  child  heconics  more  and  more 
itupefied  by  the  excess  of  carlxmir  di<)xi(l  in  the  f)!of>d.     The  pulse  gets  very 

11,  rapid,  and  irregular.    There  are  mild  convulsions  and  Ihcn  deatli.    The 
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autopsy  in  these  coses  Tisually  disclosofl  that  the  croupous  iiiflumiimtioji  has 
extended  into  the  larger  bronchi  or  even  into  the  Bniailer.  The  himtin  of  the 
hroDchioh's  may  be  ahiinst  roiiipletely  firpkiHcd  by  I'alsc!  nieinbraiie.  Thifl 
croiipuus  hrout'iiitis  given  ri?e  to  no  espei'iu!  auj*ei]Uutory  phoiiDiueuu  lUiriug 
life,  tio  tfmt  nfU'ii  we  suspect  it  rather  timn  dia^^nosticute  it.  iLs  eliuieal  sig- 
nilii-niice,  however,  is  ver}'  grout,  sinee,  even  in  ndullt*,  it  may  cause  deaiii  by 
BuffiK^ation  without  any  especiaJ  stenosis  of  the  laiyux.  If  it  is  present,  res- 
piratiim  may  not  l>e  materially  relieved  in  spite  of  tracheotomy. 

I^esides  the  (hmgers  attemhint  upon  the  local  extension  of  the  diphtheritic 
intlamniation.  the  gi-neral  intoxication  of  the  body  must  he  regarded  as  the 
second  most  inij)ortttnt  circumstance  in  our  general  estimate  of  the  disease. 
As  mentioned  ahove,  the  diphtheria  bacilli  produce  an  extremely  poisonous 
toxin,  which  enters  the  eircuhition  and  which  may  give  rise  to  the  severest 
symptoms.  Indeed,  special  nttfutioa  must  be  called  to  the  fact  that  the  gen- 
eral aymptouis  are  not  infretjuently  very  slight,  in  sjjite  of  extensive  local 
croupous  inflammation.  On  the  other  hand,  where  tlie  local  disease  is  rela- 
tively slight,  severe  general  symptoms  are  sometimes  to  be  observed  which 
may  justly  he  referred  to  diphtheritic  intoxication.  Among  thefie  severe  gen- 
eral synijttoms  are  somnolence,  wltich  may  increase  to  complete  sopor,  an 
increase  in  the  pulse  to  120  or  140,  progressive  cardiac  weakness,  and  collapse. 
The  conditions  are  different  in  those  cases  which  are  tenned  septic  or  malignant 
diphtheria.  Hero  the  local  disease  in  the  j)liarvnx  usually  has  a  sjxvial  ap- 
pearaurc:  instead  nf  tlie  cronipous  deposits  we  see  a  decfier-seated  necrotic 
destruction  of  iruicous  inemhrnne  covered  with  a  foiil-stuelling,  greasy,  puru- 
lent deposit  ("gangrenous  diphtheria'').  In  such  cases  the  lymph-glauds  in 
the  neck  are  almost  always  nuich  swollen.  The  tongue  is  dry  and  fissured, 
and  a  stinking  swreticiti  runs  from  thu  nose.  The  temperature  is  usually  not 
very  liigh.  but  the  pulse  is  veiy  rapid  and  snudl.  In  some  of  these  cas<»s  there 
is  certainly  a  secondary  se]>tic  infection,  jjrohahly  in  most  cases  from  strep- 
tococci, as  in  scarlatinal  diphtheria  {vide  suffra). 

It  is  to  be  notedj  however,  that  sonu'times  diphtheria  bacilli  with  their 
toxins  are  alone  capable  of  producing  such  sejitic  cliiiicul  pictures.  In  fact, 
Heubner  and  others  deny  that  uiixed  iiifectiuiis  [diiy  any  roh;  whatsoever  in 
cases  of  S(>f)tic  or  maltguant  diphtheria.  They  believe  that  the  diphtheria 
bacilli  arc  alone  respousible  for  every  8\inptom  ]>resent.  In  my  opinion,  this 
viewpoint  is  somewhat  defective. 

Hegarding  the  nianiffstations  in  other  organs  in  diphtheria,  we  have  al- 
ready said  that  (he  nose,  larynx,  trncliea,  and  hronchi  nro  often  involved,  hnt 
the  dense  squamous  epithelium  of  the  crsopbagus  and  she  mucous  membrane 
of  the  stomach,  which  is  protected  by  its  secretion,  arc  very  rarely  atfected. 
I  have,  however,  seen  two  eases  of  cicatricial  cesophageal  stenosis  following 
diphtheria.  Diphtheria  not  infrequently  extends  to  the  Euetachinn  tube  and 
miildh'  ear;  more  rarely  to  the  oral  cavity,  the  lachrymal  canal,  and  the  con- 
jum-tiva.  The  latter  may  also  be  affected  by  the  direct  conveyance  of  the  in- 
fectious matter  by  the  linger,  etc.  In  a  similar  way  diphtheria  may  sometimes 
invoIvt>  the  external  geniljils  (in  girls)  or  any  accidental  wnundn  nr  injuries 
of  (he  skin,  such  as  blistere<l  surfaces,  etc. 

Of  the  internal  organs,  the  lungs,  heart,  and  kidneys  demand  chief  atten- 
tion.   In  the  lungs,  besides  croupous  bronchitis,  pneumonia  often  develops  in 
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•evere  cages.  This  is  usually  a  lobular  catarrhal  pneumonia,  more  rarely  lobar 
cmu|M)us  [mouDinnia.  AUhou;,'li  we  cannot  alisaluU'Iy  deny  that  !hu  pnou- 
ttionia  may  aomotiiia*8  U*  of  a  {rut'  iliplilheritic  iialnrr.  the  majority  of  cuHes 
of  pneumonia  developing  in  diphtheria  must  certainly  be  clatssed  as  second- 
ary affections,  due  to  the  inhahition  arnl  <U'veloj)ment  of  secouilary  agents 
(prohahly  streplococci),  which  may  readily  take  place.  After  the  original 
diphtheria  has  disappeared  the  secondary  lobular  pneumonia  may  long  prevent 
rttovtfry  or  even  cause  a  fatal  termination  of  llie  ilineas.  Tlie  condition  of  the 
hr*rt  in  diphtheria  is  of  esiMt-ial  importance,  lierausc  severe  functional  im- 
pairment, probably  of  toxic  origin,  is  common.  E\en  when  the  fever  is  slight 
the  pulse  may  sometimes  Ik*  veiy  rapid,  small,  and  often  irregular.  An  ab- 
Boruml  elownees  of  Ijeat  is  much  rarer.  It  is  es|jecially  to  Ite  home  in  mind 
I  even  in  apparently  mild  cases  there  may  he  very  daugerous  cardinc  weak- 
Thc  latter  dejfends  in  part  on  dcgcm-ration  of  the  licurt  muscle  lihers, 
in  part  on  microscopic  fm-nl  an-iis  of  acute  interstitial  mvo('iirditis.  Tin-  <'lini- 
wl  smiptoms  of  this  acute  infectious  mywarditis  (Uomhcrg)  arc  arrhythmia, 
inei^uality^  acceleration  (more  rarely  retardation),  and  weakness  of  the  pulse. 
There  Is  often  cardiac  dih)tati(Ui,  and  as  an  indicution  of  beginning  disinrhance 
of  circulation,  hepatic  enlargement  ninl  a  diminishiil  amiHint  of  urine.  Some- 
times death  occurs  smidenly  and  unexpectedly  fmm  cardiac  paralysis.  In 
^^- other  cases  the  manifestations  of  cardiac  weakness  last  several  days  or  oven 
^Hwcckftf  either  to  end  fatally  or  to  clear  up  slowly.  The  blood  often  shows  a 
^^  distinct  leucocytosis. 

^^  Since  nephritis  is  especially  common  in  septic  diphtheria,  it  is  hard  to 
^H-decide  whether  it  is  due  to  the  [jriniary  disease  or  is  to  be  considered  a  scc- 
^™  ondapy  complication.  Its  clinical  significance  is  not  very  great,  since  it  nciilier 
materially  modifies  the  general  picture  nor  has  any  definite  bearing  on  the 
result  of  the  disease.  tKdcnia,  nm-mia,  etc.,  are  only  rarely  seen  in  diph- 
theritic nephritis.  The  macroscopic  clumges  in  the  kiduey  are  usually  veiy 
slight.  Microscopically  we  find  the  various  degenerative  conditions  of  actite 
nephritis. 

The  Nervous  Sequelae  of  Diphtheria. — The  convalescent  from  diphtheria  is 
liable  to  be  attacked  by  certain  nervous  sequelje.  Of  these,  diphlheritic  |)a- 
ral)'^is  is  the  most  important.  It  appears  about  one  or  two  weeks  after  the 
throat  trouble  ceases,  or  perhaps  earlier,  and  it  is  quite  as  likely  to  follow 
mild  cases  as  severe  ones.  It  attacks  the  soft  palate  hy  preference.  The  voice 
l>ecorues  nasal  and  deglutition  ditlieult.  The  nasopharynx  is  imperfeetly  cut 
off  during  the  act  of  swalloAving.  and  with  each  attempt  liipiid  Tcgurgitates 
through  the  nose.  I'sually  the  pharyngeal  mucous  memhrane  is  hypoa'sthetic 
at  the  same  time,  and  do[»rived  of  its  reflex  excitability.  There  may  also  l»c 
^H  paralysis  of  the  vocal  cords  upon  one  or  both  sides,  and  this  again  is  fre^iuently 
^Hcombimnl  with  anopsthesia  of  the  mucous  mendirane  of  the  throat.  There 
^Hmay  be  paralysis  of  the  ocular  nmscles.  of  which  those  controlling  acconimo- 
^HdntioQ  are  most  apt  to  be  affected,  rendering  the  vision  for  near  objects  im- 
^Bperfect.  Paralysis  of  the  muscles  of  the  trunk  and  extremities  is  least  fre- 
^^  qucnt,  hut  it  may  lie  very  extensive.  Sonictinies  peveral  of  these  parts  are 
paralyzed  simultaneously.  Thus  we  see  <pute  often  paralysis  of  the  soft  palate 
and  of  the  muscles  of  accomnimlation  combined.  In  some  cases  there  is  well- 
znarked  ataxia  of  the  lower  limbs  with  or  without  paresis.    This  renders  the 
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piil  \i'i y  iMUM^rhiin  am]  lotlL-ring,  llio  Icndmi  il-IU-x  is  nlnioBt  alwavH  nbolishod, 
wliiU-  wn.-'atioii  is  afforU'd  j^li^hlly  if  al  all.  \  cry  ran-ly  <Iip[illiri-iti  is  Fol- 
lowi'd  Uy  con  I  rat' 1 11 1'u  *tf  the  hands  ur  (ttlier  parts,  hy  diiliciiily  in  nilinilation 
and  paresis  of  the  hladdcr,  A  paralysis  of  the  pharynx  is  stjmetiines  left  be- 
hind, so  that  till'  rliildrt-n  Iiavo  to  hi*  fed  for  woeks  through  an  ti'sopha^ca! 
tul}e.  It  is  a  remarkaUk'  fact  thai  not  only  in  almost  every  case  of  the  nervous 
disorders  whieh  we  have  mentioned,  but  often  also  in  individuidj^  who  liavo 
entirely  cucajied  tfiern,  tliere  may  be  no  patellar  redox  after  dijditheria  for 
weeks  or  even  nionths.  Witfi  regard  to  the  pathologieal  state,  it  is  probably 
a  degenerative  eomlitioii  of  the  rorresfiondiiig  putiplieral  nerves,  not  only  in 
the  post-diphlhtrilit!  (landysis,  lint  n(s(>  in  llie  vnsvt^  of  |iost-di|)lit!ieritie  ataxia 
(see  the  ehni»ter  on  primary  nmUiple  neuritis  ir»  Vol.  II).  Tht't^e  degenera- 
tions are  prohiihly  ihw  to  the  poit;onous  cheniieul  action  of  the  diphtheria 
toxins.  It  is  of  great  interest  to  note  that  paralysis  has  also  heen  produeed 
experimentiilly  in  nnininlw  hy  the  aetion  of  diphtheritJe  toxin  hy  ltnu\  and 
Yersin  and  nthcrs.  The  prognofiis  of  all  the  nervons  tioquela'  of  diphtheria  is 
ver)'  favorable,  and  even  in  severe  cases  complete  recovery  usually  takes  place 
in  the  course  of  a  few  weeks  or  months.  This  is  in  harmony  with  tlie  periph- 
eral natiire  of  the  di|^'ase.  Only  the  rarer  [mralyses  of  the  respiratory  muscles 
(diaphriii^ni)  and  of  the  hL>art  {vide  supm)  are  really  very  datigerous. 

Diagnosis. —  Errors  in  tlie  diagnosis  of  diphtheria  nuiy  he  made  in  two 
ways.  In  the  first  place,  a  simple  lacunar  and  necrotic  angina  may  not  infre- 
quently he  pronounced  a  diphtheria,  and  the  parents  and  relatives  of  the 
patient  thereby  unneees.sarily  friijjitetied.  The  second  error  arises  through  a 
failure  to  properly  rwognize  milder  grades  of  the  disease,  and,  in  conse- 
quence, necessary  precautionary  measures  are  not  taken.  In  very  many  cases 
the  trained  physician  can  diflferentrate  l)etween  dijihtheria  and  follicular  ton- 
sillitis by  a  purely  clinitnl  examinatioti,  above  all  \>\'  an  examination  of  the 
throat.  A  (Hjsitivr  ditT**rrntijition  cannot,  however,  be  made  in  all  cases.  The 
diagnosis  of  diphthfriii  is  almost  (crtain  if  there  is  a  true  inernhrauo-eroufious 
exudate  or  patcfi  that  extends  beyond  the  tonsils  to  the  soft  palate  or  the 
u\iila.  Follicular  tonsillitis,  on  the  other  hand,  is  readily  recognized  where 
punctate  follicular  plugs  are  ]>resent.  The  inniitnerahle  luuteriological  exami- 
nations uf  the  fiast  few  years  liave  alone  made  it  ])Ossil)k'  defijulely  to  estaiilish 
the  fact  that  true  diphthcrin  sometimes  manifests  itself  as  a  mild  guppurative 
catarrhal  or  follicufar  inHarnnuition.  In  sm'h  caw*s  the  diajruosis  can  only  lie 
n»ade  by  the  demonstration  of  the  bacilli.  If  such  examination  be  impossible, 
one  sliouhl  be  on  liiw  guard,,  particnhirly  if  ihr  [mlu'nts  \\\v  children. 

The  tjacteriologiual  diiign<fsis  of  diphllicria  slnudd  al  first  be  attempted 
with  a  smear  stuineil  with  Lblller's  alkaline  methylene  blue.  The  younger 
diphtheria  bacilli  {vidr  Figs.  1*^  and  IM)  present  tlie  characteristic  club-  or 
wedge-shaped  thickenings  at  their  ends.  They  are  in  addition  often  slightly 
bent,  diverge  from  one  another  and  lie  irregularly  crossed,  and  freipienlly 
they  are  grou|>ed  in  small  clumps  or  "  nests."  Tfie  older  bacilli  are  somewhat 
longer,  their  ends  are  more  thickened,  and  they  often  show  a  segmental  de- 
generation. The  diphtheria  bacillus  is  nonmotile»  and  reveals  no  spore  for- 
mation. The  growth  of  the  bacilli  (»n  Lotller's  blood  serum  is  n  further  means 
of  difTerenlialion.  The  growth  consists  of  small,  wax-white  colonies  that 
prei?cnt  a  characterigtie  apiwarance  under  the  bnv  power  of  the  microscope.    A 
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Diphtlieria  bacilli.  Smear 
from  the  toxudl. 


Infinite   ditTerentiation    between    true    diphtheria   bacilli    and   the   so-called 
•udtwliphtlieria  bacilli  is  obtained  by  staining  the  bacilli  from  a  fresh  cul- 
Lire  acconling  to  M.  Xeisser's  method  (double  stain  with  tuetlnlcne  blue  and 
•isuiarck  bn)wn).     With  this  the  bncilU  are 
►lored  browii  and  the  granules  at  their  ends 
tlue  {viiic  Fig.  1-'^). 

[ When  the  membranes  are  ciinfined  to 
the  n<»sc.  the  diag7ii»sis  may  be  more  or  less 
itiiculi;  Imi  it  is  f!sf»ecia!ly  in  cases  in  wliicli 
the  nasal  niaeous  mem)>rane  is  involved  thut 
rv  encounter  ^eat  swelling  of  the  glands  at 
he  angles  of  the  jaw.  There  is  also  apt  to  be 
a    thin,   acrid,   bloody,   or  aero-purulent   dis- 

! charge. 
>  Jucobi  states  that  while  diffuse  j»haiyugeal  injection  may  or  may  not  point 
to  imminent  diplitlieria,  marke<l  lo^al  congestion  is  either  traumatic  or  diph- 
theritic. An  examination  of  the  urine  should  never  Ik*  neglected  in  doubtful 
cases;  in  diphtheria  a  trace  of  alhumen  is  very  cunninn  :  in  simple  or  follicular 
fore  throat  alhumen  is  very  rare,  if  indeeil  it  oueurs  at  all.] 
I  Prognosis. — The  dubious  prognosis  of  true  diphtheria  is  univerisally  known. 
eren  by  the  laity.  The  very  fact  that  the  be?t-develope<l  and  healthiest  chil- 
dren so  often  fail  victims  to  it  associates  the  name  diphtheria  with  the  saddest 
^Kmemories.  There  are  indeed  many  mild  cu!»es  which  recover  in  a  week  or  two, 
^Vand  severer  ones  which  end  hupi>ily  in  three  or  four  weeks;  but  in  most  cases, 
where  the  process  ejctends  into  the  larynx,  or  the  symptoms  of  a  severe  con- 
ctitutionul  infection  occur,  the  prognosis  must  be  regarded  as  very  serious. 
|l{et*ently,  however,  since  the  introtluction  of  the  serum  treatment,  the  prog- 
loftis  even  of  severe  diphtheria  has  iMH-ome  considerably  more  favorable.  For- 
rierly.  Itefore  the  serum  treatment,  it  was  ri'garded  as  a  relativi>ly  favorable 
mlt  if  one  half  of  the  children  with  diphtheria  in  the  hospitals,  on  whom 
trafheoiojny  was  done,  recovered  !  Often  sixty  or  seventy  per  cent  of  the  chil- 
dren operated  on  died.  At  present,  iiowever,  the  mortality  of  the  tracheotomY 
cases,  treated  at  the  same  time  with  serum,  lias  fallen  to  about  twouty-tivc 
pCT  cent,  and  these  are  only  the  severe  cases  in  which  the  serum  treatment 
as  b^in  late.  The  improved  prognosis  under  the  serum  treatment  is  much 
lore  favorable  if  we  compare  the  whole  unmf>or  of  case*!  and  the  death-rate 
;of  diphtheria  Wofore  and  after  the  introduction  of  this  treatment  (lleuhuer, 
iWiderhofer,  Bnginsky,  etc.). 

In  general,  diphtheria  ia  to  l»e  regarded  hh  the  tuorc  serious  the  younger  the 
child  is.  In  later  cliildhood,  after  the  eighth  or  tenth  year,  the  nnmber  of  dan- 
Tous  cases  is  much  less.  The  detacription  of  the  symptoms  shows  putlicienlly 
[vhat  tJie  dangers  of  the  disease  are,  atul  haw  tiiuy  are  to  be  recognized.  We 
^urould  state  once  more  tliat,  even  in  apparently  mild  cases,  the  danger  of  sud- 
jden  paralysis  of  the  heart,  though  fortunately  rare,  always  denmnds  the  great- 
eaution. 

Treatment. — Up  l'>  a  [compariitivelv|  shnrt  tiine  «^o  it  was  impoK?;ihle  to 

anything  in  regard  to  any  generally  recognized  treatment  id  diplitlieria 

hich  was  really  effective;  but  in   18i»3  a  method  of  treatment  was  discov- 

sred,  chiefly  by  the  important  and  interesting  investigations  of  Behring  and 
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RouXy  which  deserves  to  l)e  called  an  actual  specific.  Further  ohsenations 
have  eatabliBhed  this  treatment  as  one  of  the  most  brilliant  and  triumphant 
medical  actjuisilions. 

Behring  found,  in  continuing  the  important  discoveries  of  Pasteur,  Buch- 
ner,  and  otliers,  that  certain  protective  matter  (**  antitoxin  *')  w».s  formed  in 
the  blood  serum  of  tliose  animal;*  (sheep,  gonts,  horses,  etc.)  which  had  been 
infected  with  artificially  weakened  cuhures  of  diphtheria  bacilli.  If  the  ani- 
mal survive  tlie  milder  infei-tion,  it  is  less  sensitive  to  a  severer  infection,  and, 
finally,  by  continued  inoculation,  it  may  even  become  immune  to  the  severe*t 
infection.  The  blood  serum  of  Hich  immune  antmaU  (horses  are  now  almost  in- 
variably employed  at  the  serum  establiplimcnt!^)  can  now  be  used  ia  the  treat- 
ment of  diphtheria  in  man.  In  order  to  have  a  deiinile  measurement  for  the 
toxins  and  antitoxins,  tlie  term  iorin  unit  ig  employed  to  indicate  tlie  smallest 
amount  of  poison  which,  in  four  days,  will  kill  a  ^inca  \ti^  weigliing  ^^'tO 
grams;  while  the  term  ntititoj-in  unit,  or  the  unit  nf  immunity  ("  Inimu- 
nitatseinheit,*'  "  I.  E.''),  represent*  the  amount  of  senim  Avhich  will  prevent 
the  action  of  100  toxin  units,  ('crtain  theoretical  oV)jections  have,  however, 
^>een  raised  against  this  n\ethod  f>f  measurement,  but  it  is  still  in  prnrticnl  use;. 
A  "  simple  serum  "  is  one  in  each  cubic  centinieter  of  whicli  there  is  the  eijuiva- 
lent  of  one  antitoxin  unit.  Thus,  {()r  evaruplc,  in  a  bottle  of  ^*  Hochst  Se- 
rum "  containing  5  c.c.  of  a  "  two  hundredfold  serum,"  there  is  contained  the 
equivalent  of  1,000  antitoxin  units. 

The  treatment  is  simple,  and  consists  in  injecting  the  serum  under  tiie 
skin  of  the  child  who  has  diplithcria  by  means  of  a  carefully  disinfected 
syringe.  The  best  places  for  injettion  are  the  anterior  chest  wall  or  the  thigh. 
Since  the  amount  of  serum  to  be  injected  is  usually  about  5  c.c,  we  should 
use  a  special  syringe  which  is  not  too  small.  The  best  are  made  like  a 
Pravaz  syringe  with  an  asbestos  packing.  It  is  to  be  understood  that  the 
injections  must  l^e  made  witli  the  strictest  aseptic  precautions.  The  syringe 
and  needle  are  sterilized  l>y  boiling,  and  the  site  of  the  injection  is  care- 
fully cleansed  with  alcohol  and  ether.  There  are  different  preparations 
of  serum  of  e<|ual  reliability  on  the  market.  We  ourselves  have  almi>st 
exclusively  emphned  that  made  by  the  H'H-hst  Anilin  Dye  AVorks.  It  ia 
put  up  in  three  strengths:  the  curative  dose  of  No.  1  e^^uals  (JOO  anlitoxia 
unite,  that  of  Xo.  II  1,000,  and  of  No.  Ill  1,500  units.  In  addition,  a  "con- 
centrated serum,"  of  dosage  ui*  to  3.000  units,  1ms  recently  been  nianufactured. 

In  early  and  milder  cases  we  inject  Serum  I  ("' tiOO  units  of  antitoxin""), 
in  severer  and  more  advanced  cases,  eeijecially  if  tliere  be  any  signs  nf  disease 
in  the  larynx,  we  use  at  once  Serum  II  ("1,000  units  of  antitoxin"),  or, 
even  better,  Semm  III.  According  to  the  severity  of  the  case,  or  according 
to  its  course,  we  repeat  the  same  injection  or  a  weaker  dose  of  the  same  once 
in  the  next  twelve  to  twenty-four  hours.  In  many  cases  of  moderate  severity 
a  single  injection  of  Serum  II  suffices.  In  adults,  one  usually  begins  at  once 
witii  Serum  III,  or,  if  the  case  is  severe,  the  "concentrated  serum,"  iii  doses 
of  2j000  to  3,000  units,  may  l>e  given. 

(These  doses  of  antitoxin  are  smaller  than  is  the  custom  in  America:  for 
n  child  of  one  year,  an  initial  dose  of  2,000  or  3.000  unitu,  iiiul  in  lar^Tigeal 
cases  3,000  to  5,000  units;  for  an  adult  4,000  to  H.OOO  units.  If  treatment 
has  l>een  deiayetl,  or  if  the  case  is  severe,  larger  doses  are  required.    J.  H. 
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DIPHTHERIA 

cCollom  ha*t  emphasize*!  tlie  effiracy  and  the  harnilc8£ne&8  of  large  (lows  and 
tlio  iwhhI  of  rc'|N?atin^  tlicm  uiilil  l«Kal  and  ^fiiural  iiM|ir(»vi.*nient  is  evidenL 
The  ilun^^er  Ijrs  not  in  ui^in^  too  inui-)i  liiit  in  u^in^  too  littlt*. { 

T\w  favuraUIf  action  of  the  *»erum  is  shown  rhit'fly  by  the  fiut  thtit  tiie 
affection  iloot*  not  extrml  aftiT  the  Injtvtion.  The  exitstinj^  emtipuiit;  (lejto:5it 
is  thrown  olT  in  the  e*jurse  of  llie  next  fonr  or  five  days. 

The  eerum  injeetione  Jiave  no  injuriouH  aetion.  ['rtienria  sometimes  oeeurs 
after  an  injcetion,  h»it  it  has  no  perious  si^iilicamv.  Takin^^  everythinjf  into 
j  consideration,  it  \»  tiierefore  th<'  duty  of  tlie  physician,  in  neenrdance  with  onr 
present  knnwled*re,  to  uae  the  fionim  in  every  ease  of  tnir  di[ihth<'ria  in  chil- 
dren. In  puppirious  caseH,  tf»o,  it  is  wiser  to  ijivt'  an  it»JLvlion  nt  once,  without 
waitin;^  for  the  Buhfftantiation  of  the  l>aeterro|ogieal  examination.     It  is  UD- 

tqueittionahle  that  deaths  from  diphtheria  ocenr  oven  with  sennn  treatment. 
I'hese  are  either  caw*?  in  which  treatment  lias  Ikm^ii  Iw^un  too  hite,  or  cases 
in  whieh  there  is  a  peptic  mixed  infe<:ti(m.  The  fact  tiinnot  he  duniod  tliat 
the  remits  in  some  severe  ejjidemiea  were  not  as  pood  as  were  obtained  at 
Other  times.  Xeverthelei^tt,  the  vast  majority  of  ohwirvations  to  the  present 
tinif*  si|nMilc  emphatically  in  favor  of  tlie  IMirinj;  method.  If  we  survey 
^^  the  ditn'overies  made  in  the;  field  of  8<;nim  studies  an  wt*!!  as  in  its  related 
^Bliranche.s  we  may  truly  liojx;  that  we  physicians  are  standing  on  the  threshold 
^■of  an  ejitiruly  new  era  in  the  treatment  of  infet-tious  diseases. 

It  is  of  the  greatest  practical  importance  that  the  serum  treatment  he  l»e- 
gun  as  early  as  possible.  Tlie  most  favorable  results  are  seen  in  children 
trcatet]  on  the  very  first  days  of  the  discasie.  In  these  cases  the  development 
of  post-ili[>htheritie  paralysis  apjjears  to  Eie  much  lesa  commonly  seen.  Local 
atnient  of  the  affected  places  in  the  pharynx  at  the  same  time  is  unnecessary. 
We  woid<l,  however,  emphasize  tlie  inifjorljinee  of  a  general  cleansiii;;  and  dis- 
infection of  the  whole  oral  cavity  by  garglin*:;  and  rinsing  witli  dilute  polu- 
tions  of  potassium  chlorate,  hydrogen  jx'roxid,  boric  acid,  and  the  like,  lee 
bags  or  Lot  or  Priessuitz  compresses  may  be  applied  externally.  Internal 
medication  (potassium  cldorate,  potassium  iorlid,  etc.)  is  entirely  uniieres- 
sary.  It  is  also  very  important  to  watch  tlie  cliihra  nutrition  ctirefully  in 
onler  to  keep  up  the  etrmglh.  Milk,  eggs,  meat  juice,  small  quantities  of 
wine,  etc.,  are  most  advisal)le. 

If  the  larynx  is  attacked,  and  if,  in  spite  of  the  serum  treatment^  the  con- 
se'|uent  laryngeal  stenosis  threatens  lo  cause  sutTocntion.  trnelH'olomy  is  our 
only  resort.  It  is  never  indicateil  by  the  disease  itself  nor  l>y  Llie  neviTity  of 
the  case,  but  only  by  jjersistent  ohritmction  of  the  larynx.  It  is  therefore  not 
invariably  easy  to  decide  whether  tracheotctmy  is  called  for  in  any  particular 
case.  If  the  general  condition  he  imd  and  respiralion  already  imimired,  it  is 
often  very  difficult  to  determine  whether  laryngeal  stem-wis  exists.  Traelu»- 
oi4>Miy  will  he  of  no  avail  if  the  erou|)  has  already  cxtentleil  to  the  bronchi,  or 
if  the  dangerous  condition  of  the  patient  is  due  to  the  severity  of  the  consti- 
tutional infection  or  to  incipient  paralysis  of  the  lieart.  We  have  already 
isaid  that,  since  the  introduction  of  the  senim  treatment,  the  prognosis  of 
diphtheria  has  he<o!ne  better  even  in  the  tracheotomy  casert.  How  trae!ieotomy 
is  performe<l,  and  in  what  the  after-treatment  cot^'^ists,  must  be  U'lirried  in 
the  text-liooks  on  surgery,  where  we  will  also  find  a  description  of  the  ao-called 
intuLatioD  of  the  larynx. 
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If  Bevere  puhuonary  syinptoms  occur  in  diphUieria,  we  should  use  first  of 
all  coo!  or  liot  |miks  of  t)ic  whok*  bo«ly  or  ti'pid  huths  with  cool  utTusions. 
Surh  cutaiu'DUs  stimiihitioii  rcrrcsfics  urnl  unlivrus  (he  wlmli'  nervous  isyHlem, 
anr]  wo  should  thcrefitn^  Irv  it  i\Wu  in  the  severe  caneH  with  Peeoiulary  septic 
infretinn.  In  jtejitie  rliphlheria  w<;  must  also  pjiy  especial  attention  to  the 
condition  of  the  heart.  So  far  as  is  possible  we  tiliould  try  to  avert  the  tiireat- 
ening  cardiac  paralysis  by  stimulants,  such  as  wine,  camphor,  and  stro- 
phanthus. 

The  greatest  precautions  must  be  taken  in  all  cases  of  diphtheria  in  which 
even  the  slightest  signs  of  cardiac  "weaknosp  and  arrhj'thmia  apiiear.  The  cliil- 
dren  must  be  kept  |>erfcrtly  *tuiet  in  bed  as  long  aa  possible,  and  must  he  niopt 
carefully  nourished  and  looked  after. 

The  nervnup  sequthv  of  diphtheria  are  best  treated  with  the  constant  cur- 
rent, Ab  an  intt^rnal  reiiiedy,  iron  i^i  good,  and  also  nu.v  vomica  or  strychnin. 
The  last  may  be  given  sul)Cutnneously,  if  desired,  in  doses  of  ^  to  ^gr.  (gm. 
0.001  to  Ojior?). 

The  prnjihylaxis  of  diplttheria  demands  that  every  child  with  diphtheria 
be  absolutely  isolated  from  hoaUhy  cliildren.  The  isolation  is  not  to  bi-  termi- 
nated too  early,  since  virulent  bttctlli  may  remain  in  the  moutii  and  throat 
even  weeks  after  recovery.  Tlie  sick-room,  as  well  as  everything  that  has 
come  in  contact  with  the  patient  (bedding,  toys,  etc.),  must  be  carefully  dis- 
infected. According  to  Beliring,  a  healthy  child  may  be  ])ositively  protected 
from  infection  by  diphtheria  for  two  or  three  weeks  by  the  injection  of  a 
small  dose  of  serum — t!ie  whole  or  one  half  of  Dose  I — that  is.  about  three 
hundred  units  of  antito.xin.  It  is,  of  course,  very  hard  to  pass  final  juilgtiient 
on  this,  and  for  the  present,  therefore,  it  must  he  left  to  the  discretion  of 
the  phyt^ieian  in  what  castas  he  will  try  prophylactic  injections  of  sorum. 

[Diphtheria  is  a  disease  which  involves  commonly  much  exhaustion,  and 
too  much  tftress  can  hardly  he  laid  on  the  imporlamo  nf  administering  the 
maximum  amount  of  nourislimcnt  in  the  most  jiRsiinilahle  and  easily  swallowed 
forms  from  the  start. 

It  is  also  impitrtant  to  give  stimulants  early  in  most  cases,  not  waiting  for 
signs  of  exhaustion.  Enormous  quantities  of  brandy  can  often  be  given  to 
amal!  children  without  the  slightest  toxic  effect.  Ko  general  rule  can  be  laid 
down;  the  reipjiremeiits  of  eacli  case  must  he  studied  and  met. 

When  piiinfnl  dr^rhititidu  interferes  with  nutrition,  |H*ptonized  milk,  eggs, 
brandy,  and  ilw  like,  must  be  given  by  the  rectum.  Ueetal  alimentation  and 
Btimiilation  and  feeding  with  the  (esophageal  tube  are  also  to  l)C  resorted  to  in 
cases  of  post-diphtheritic  paralysis  of  the  oesophagus.] 


CHAPTER    XI 

mPLlTENZA 
(La  Orippe) 

Influen'Za  is  a  specific,  acute,  infectious  disease  which  is  especially  distin- 
guished by  the  occasional  enormous  extent  of  its  epidemics,    ^\'hile  often  years 
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id  decades  pass  without  any  espeeinl  attention  \ye'mg  called  to  the  disease, 
mddenly  cases  of  it  will  api>ear  with  such  frequency  that  the  largest  part  of 
[he  pojiulalioD  is  attacked,  and  tin?  disea^io  may  better  he  descrilied  as  pan- 
lemic  than  epidemic.  Paudeinics  of  iuriuenzii  can  he  traced  back  with  certainty 
Inio  the  sixteenth  century.  In  the  pvewnt  century  the  influenza  during  the 
yeATTB  18;i<^-33  traver^ied  almost  all  of  Asia  and  of  Europe,  then  later  there 
ippeared  numerous  smaller  epidemics,  but  these  aroused  general  attention  so 
iltle  that  the  disease,  upon  its  last  pandemic  apfiearance  in  the  winter  of 
[l8Hi*-{*0,  was  almost  unknown  to  many  physicians.  Since  that  time  the  dis- 
jai*e  seems  never  in  have  wliolly  disappeared,  as  a  few  cases,  and  occasionally 
Email  sToupc  of  cases,  are  constantly  seen. 

JEtiology. — The  organized  a^'cnt  of  influenza  is,  in  all  probability,  the 
intiueniwi  bacillus"  dJR'Overed  liy  R.  Pfeiffer.  It  is  invariably  found  in  the 
bronchial  secretion  of  patients  with  the  ^*  catarrhal  form  "  of  intluciiza  {vide 
infra},  a  deflnitc  form  of  very  small  bacilli  with  rounded  ends  which  stain 

I  darker  than  the  central  portion.  These  bacilli  cither  are  free  in  tbe  mucus 
br  (especially  in  the  later  stages)  are 
ifound  in  the  pus  cells.  They  gr^iw  l>e8t 
on  plates  of  agar  smeared  wit!i  blood. 
4'he  influenza  bacilli  very  soon  die  if 
driefl,  and  also  if  put  in  water. 

In    ult    j)po))aliility    the    infection    is 

isually  due  to  iulialing  the  germs.     Tiie 

icilii   seem    to   appear  at  certain   times 

>vcr  an  immense  territory,  so  that  they 

ire  scattered  everywhere  through  a  large 

fxtent   of   country.      Many    obncrvations 

ipon   the   appearance   of   the   di-^case   in 

ilated  instiiution-s  (convent:?,  and  the  like)  renrler  it  very  prohahli'  that  tlit* 

lison  may  also  be  carried  by  a  person  sufl^ering  from  Hie  influenza  to  another 

'in   re;:inns  previout^ly   unaflfected.      XevertheleHH,   this  contagious   manner  of 

[gpreading  plays  no  great  role  in  comparison  with  Hie  indirect  spread  of  the 

disease,  thia  latter  mode  l>eing  everywhere  possible   during  an  epidemic   of 

influenza  by  inhalation  of  the  Ijacteria. 

There  is  scarcely  any  reason  for  speaking  of  especial  predisposing  causes  of 
iufluenzji,  inasmuch  as  at  the  time  of  a  well-marked  e[»i<lemic  the  overwhelm- 
ing majority  of  tlie  population  are  attacked.  l»otli  the  heiillhy  nnd  t[ie  diseased, 
the  vigorous  and  the  feeble.  Sex  certainly  makes  no  difference,  ami  age  only 
1o  this  extent,  that  the  disease  is  seen  more  rarely  in  little  children  under  one 
year  of  age  than  in  older  children  and  adults.  That  catching  cohl  has  no 
»|)ecial  ft*tiob)gical  significance  is  evident  from  the  fact  that  influenza  often 
apftears  in  patients  who  are  already  sick  in  bed. 

It  should  finally  be  mentioned  that  animals  also,  and,  in  particular,  horses, 
may  be  attacked  by  the  influenza:  but.  mnertheless,  it  is  as  yet  a  doubtful 
<{nestion  whetfier  all  Ihe  diseases  in  auiiiitils  which  are  described  under  this 
name  are  artually  identical  with  genuine  influenza. 

Symptoms  and  Clinical  History. — The  best  general  idea  of  the  extremely 
manifohl  syTni)tom8  of  the  dis<*ase  will  be  obtained  if  we  bear  in  mind  that  the 
influenza  causes  both  a  marked  infectious   (or  toxic)  general  constitutional 


Flo.  15. — Influpuxu  bacilli  in  the  sputum  of 
&  CUM:  of  broncho-piifuninriiii. 
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disturbance  of  Ihe  body,  and  aUo  certain  local  lesions  witli  local  F}-mptom8. 
The  clinical  picture  therefore  varies  greatly  according  to  the  pretlominanc-e  of 
one  or  the  other  group  of  p}mptoms,  and  also  according  to  the  ^peeiiil  form 
of  the  local  di^eaiie. 

The  onset  of  influenza  is  generally  rather  sudden.  As  a  rule,  tlic  marked 
cases  begin  with  rather  high  fever,  ushered  in  with  a  chill,  violent  Jieadat-he, 
marked  constitutional  depression,  and  usually  considerable  pain  in  the  back 
and  loins.  The  weakness  of  the  patient  may  be  so  great  that,  even  if  a  vigor- 
ous individual,  he  will  at  once  take  to  his  l>ed.  Severe  nervous  symptoms  such 
as  stupor  and  delirium,  are  exceptional.  Sometime?,  luit  not  very  often,  there 
is  initial  vomiting.  The  backache  is  often  associated  with  ])ain3  in  the  muscles 
and  joints.  Oppressive  pain  in  the  eyes  also  is  quite  characteristic.  This  is 
particularly  felt  upon  moving  the  eyeballs,  and  thcri'TMrf  is  probaldy  located 
in  the  external  muscles.  The  s]ilcen  is  occasionally  Huiiewliat  swollen,  but  any 
great  increase  in  its  size  is  exceptional. 

If  the  clinical  p\TnptO!ns  as  the  case  progresses  are  mainly  limited  to  tlie 
aljove-named  constitntional  s^Tuptoms — fever,  languor,  headache,  pain  in  the 
muscles — we  may  speak  of  a  *'  typhoidal  form  "  of  the  disease.  Usually,  how- 
over,  certain  local  symptoms  put  in  an  early  afipearanee,  and  it  is  especially 
the  respiratory  apparatus  which  is  attacked.  The  pret^ise  sym])torns  vary  con- 
siderably in  differeut  cases.  Sometimes  the  upper  portion  of  the  resjuratory 
tract,  the  nose,  larynx,  and  tracliea  are  involved:  sometimes,  frtini  the  start, 
the  smaller  hronclii.  In  the  first  instauie  tln^re  is  marked  eoryzji.  not  infre- 
quently accompanied  by  conjunctivitis;  in  tfie  other  case  there  is  cough,  due 
to  a  dry  bronchitis,  which  can  be  easily  detwtcd  ujion  auscultation,  and  which 
involves  especially  the  lower  portion  of  the  lungs.  If  these  lucnl  syuiptoms 
outweigh  the  constitutional,  tlie  case  is  described  as  belonging  to  ihc  "  ctiljirrhal 
form  **  of  influenza. 

Sometinu's  the  influenza  is  localized  in  the  digestive  appnrututs,  Tliis  **  ga&- 
tro-intestinal  form*'  is  much  rarer  than  the  catarrhal.  In  this  case,  in  addi- 
tion to  the  more  or  less  strongly  characterized  constitutional  syiiiptnnis.  there 
is  marked  disturbance  of  the  stomach  and  intestines,  as  shown  partieiiUirly  by 
nausea  with  ]>ersistent  vomiting,  diarrhea,  abdominal  pain,  etc.  In  one  case 
we  observed  jaundice.  The  fre<pieut  reddening  of  the  anterior  gums  and  the 
swelling  of  the  papilla?  at  the  tip  of  the  tongue  ( Franke)  should  also  be 
noticed. 

The  pains  in  the  back,  loins,  and  extremities  already  mentioned  may  per- 
sist with  unusual  violence,  and  this  peculiar  form  of  the  disease  is  known  as 
the  ''rheumatoid."  The  muscles  and  the  muscular  attachments  are  probably 
the  chief  scat  of  these  juiins.  which  nuiy  Ihj  so  violent  that  the  patient  is 
unable  to  lie  comfortably,  and  sometimes  keejm  up  u  conlitnial  rnonning.  The 
loins,  in  particular,  may  be  the  seat  of  most  acute  jiain,  uIho  the  up]>er  arms, 
the  knees,  the  thighs,  and  the  eyes.  Objective  changes  in  the  painful  parta, 
such  as  swelling  of  the  joints,  are  scarcely  ever  seen,  nor  are  tlie  uprve-trunks, 
as  a  rule,  especiallv  sensitive  to  pressure.  The  painful  muscles  are  usually 
weaker  than  normal. 

The  grouping  of  the  clinical  varieties  of  influenza  unHcr  the  four  forma 
already  named  affords  a  general  idea  of  the  nianifohl  symptoms  of  the  disease, 
bat  this  division  into  separate  forms  must  not  be  carried  out  too  strenuously, 
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for  in  reality  many  cases  of  the  dieoase  occur  which  present  transition  forms 
and  comlii nations  of  the  various  groups  of  symptonis.  Moreover,  in  all  the 
fonns  a  di!=tinction  must  he  made  between  mild  and  severe  attacks,  for  in 
intiuenza,  ju^t  as  in  most  otiier  infectious  diseases,  tliere  are  many  rudimentary 
and  mild  cases  as  well  as  the  fully  develo|K;d  ones,  and  some  could  not  be 
projwrly  interpreted  but  for  the  presence  of  the  epidemic. 

The  duration  of  tlie  disease  is  Ik^sI  determined  by  the  duration  of  the 
fever.  In  tlie  very  mildest  eases  there  may  be  no  fever  wlmtevcr,  or  sim- 
ply a  slight  evening   rise 
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Fr«.  16. — Examplr  of  a  doublc-poiDtcd  fever  curve  in  influ- 
erua.  The  «c(.'ond  clt'vatinn  indicatcTi  the  onw?t  of  u  milii 
cntnrrhnl  piieuuiaiiiti.      (ErluiiKt^ii  Mcilicul  (-^Itnie.) 


of  temperature.  As  a 
rule,  there  is  a  motlcrnte 
fever,  between  101.5*  and 

»103^   F.    (38..:i°  and   .'ID-.i" 
C),  although  higlier  tem- 
peratures even  to  101^  F. 
(40°  C.)  and  more  are  not   too 
infrequent.    In  the  begin- 

Ijaing  of  every  severe  attack 
the  fever  risen  abrii]>tly. 
-After  a  duration  of  several 
^days  (four  to  seven)  it 
;lnay  fall  again  in  a  man- 
ner approaching  a  erisis. 
Jlore  f re ij u  e n  t  ly,  espe- 
cially when  there  exists 
'diffuae,  catarrhal  trouble  *^^ 
in  the  lungs,  the  fever 
■ends  by  lysis.  With  eom- 
^fearativc  fre<]uoney  there 
^nre  found  to  be  noticeable  dcviatitms  in  the  temperature  curve  (see  Fig. 
IC) ;  thus,  for  example,  the  high  fevor  of  tho  onset  sinks  on  the  second 
or  third   day,   to   he   followed   hv   an    nhiiost   nl'elirile   pc^riod    of  one   or   two 

■days,  whereupon  a  marked  rise  of  tempenititro  ensues.  With  tliis  ehange 
in  tlie  teiupcrature  there  are  usually  al.so  corrcspomling  variiitinns  in  other 
symptoms. 

The  heart,  in  influenza,  is  frequently  involved  to  a  marked  degree.    The 
pulse  is  usually  proportionately  nipid.     In  iiulividuals  wlu^se  heiirt  imisele  has 
l^previou.sly  been  weakened,  and  esiK-cifllly  in  the  aged,  great  cardiac  weakness 
^  (arrbythn»ia,  dilatation),  even  endangering  life,  may  occur. 

The  duration  of  simple,  uncompHrated  influenza  is  in  the  mild  cases  about 

■three  or  four  days,  in  the  severer  cases  about  seven  to  ten  days.  To  he  sure, 
%e  should  also  consider  in  this  connection  that  conviiles4:enee  is  often  sur- 
prififingly  slow,  so  that  the  after-pains  (as  it  were)  of  the  disease  are  felt  for 

» weeks.  These  consist,  for  instance,  in  a  certain  degree  nf  debility,  and  in 
tnyal>ria.  Sonietirnes  also  there  are  complete  rela[)ses,  so  that  directly  or  a 
slmrt  time  after  the  disease  has  ended  the  symptoms  l>egiu  anew.  The  spe- 
cial form  of  the  disease  may  ehange  in  this  case,  so  tiuit,  for  exaitiple,  the 
>lapsc  of  an  influenxa  wilh  predotuinant  constitutional  symptoms  assumes 
le  pronounced  catarrhal  form.     Again,  it  is  not  very  rare  fur  a  patient  tn 
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suffer  from  two  or  even  nion-  nftncks  of  influenza  separated  b}'  a  considcrabiB 
interval  of  time. 

Complicatioiis  and  Sequelae. — Wliik'  nil  the  Byniptoiufl  of  inthienzn  wliich  we 
have  tluis  far  depcribed  inv  tin.*  direct  effects  of  the  original  |nith(t;:j('iiic  cause, 
the  majority  of  the  fre*iiK'nt  complicatiouB  are  uTidouhliKlly  di-ppTiileiit  upon 
the  ingress  of  secondary  infection.  The  ?y?tem  wliun  attacked  by  intluenza  is 
greatly  exposed  to  these  secondary  influences,  and  almost  all  the  dangerous 
anrl  tedious  cases  of  influenza  become  such  only  because  of  a  mixed  infection 
of  this  sort.  This  is  [jiirticularly  true  of  thu  luii);rs.  in  which  secondary  disease 
occurs  most  frt?*]uendy — sometimes  even  in  the  first  days  of  illness,  hut  also  in 
other  cases  later.  'I'he  conditions  here  are  similar  to  tliose  seeu  in  measles  and 
whooping  cough.  The  simple,  mild  catarrh  Ix^longs  to  the  original  disease;  the 
severe  pulmonary  nlfoctions  are,  however,  invariably  secondary  eomjilications 
oceasioni^l  by  new  jmtbogcnir  influences.  These  intlucnccs  are  not  always  the 
same.  Aeconling  to  the  investigations  of  Kibbert,  Finkler,  and  others  it  is 
chiefly  the  pneumonia  dijtlococcus  and  the  streptm-occus  wliich  are  the  true 
excitant*  of  the  secondary  pneuiuouia  seeu  in  inlliienza.  These  cases  of 
pneumonia  are  either  extensivi'  catiirrlml  fineiiMionia  especially  alfeeting  the 
lower  lobes,  or  more  rarely  croujMiijs  pacuinnnia  with  its  characteristic  spu- 
tum, We  must  also  add  that  the  influen/.a  bacilli  themselves  may  excite  a 
lobular  pneuin(mia  which  shows  a  intirkcd  purulent  chtirtuter. 

Quite  oflcu  the  pneumonia  results  in  localized  supptirution  in  the  lungs. 
Infiuenzi]  juieunionia  is  not  infnMjtienlly  seen  as  a  rrlapsc  in  crtses  a[i[inrently 
recovered  from  iiiHuenza.  The  tetnperutiirc  agiiiu  rises,  and  with  it  dangerous 
cardiac  and  general  weakness  is  often  combined. 

If  pneumonia  be  added  to  influenza,  the  former  overFhadows  the  wliole 
picture.  The  patient  is  opjjressed  for  breatli,  has  a  severe  linigh  with  jirofuse 
expectoration,  looks  pule  or  cyiinotic.  and  suffers  from  high  fever.  These 
symptoms  persist  for  two  or  three  wcu-ks.  and  then  gradually  abate.  It  is  in 
this  way  that  influenza  becomes  dangerous  for  elderly  and  feeble  or  sickly 
persons.  Some  influenza  pueumonias  have  a  more  prolongcnl  course,  lasting 
from  four  to  six  weeks  nml  ewu  Inngi-r.  Such  cases  usunlly  i  nd  in  recovery. 
It  is  only  exee|itionHlly  tliat  the  pulnionnry  disease  leads  to  atrophy  and 
bronchiectasis,  jmlmonury  abscess,  and  similar  conditions. 

Comparatively  often  pleurisy  with  elTusion  is  conjoined  with  the  influenza 
pneunmnia.  The  exudation  is  generally  serous,  but  exceptionally  it  is 
punilenL. 

Of  the  other  complications,  the  frequent  occurrence  of  inflammation  of 
the  middle  ear  should  he  esj^'cially  mentioned.  H^'rious  atfw-tions  of  the  eye 
(keratitis)  are  much  more  rarely  seen.  Wc  hnve  several  times  observed  acute 
nephritis,  but  this  has  always  pursued  a  mild  course.  Among  cutaneous  erup- 
tions, herpes  labialis  is  a  frequent  phenomenon  in  all  forms  of  influenza,  even 
the  milder.  Other  exanthems,  such  as  urticnria  and  roseola,  are  much  less 
frequent. 

Many  of  the  complications  nnmed  may  continue  even  after  the  fevrr  and 
all  other  symptoms  liavc  (/cMscd,  s^»  that  they  must  be  ri'garib''l  as  scquchc. 
This  is  particularly  trm-  »if  the  rlisea.^es  t»f  the  ear  uiul  eye  and  of  [prrsislcnt 
bronchitis,  of  pneumonia  assuming  a  chronic  form,  etc.  An  ini[)*irtant  and,  for 
the  |>nticnt,  a  trouhlesomr  ynd  painful  sequel  is  furunculosis,  especially  if  some 
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of  the  Wila  are  located  in  the  axilla  or  ut-ar  the  anus.  Vory  often  neuralgic 
pains  in  the  distribution  of  the  tri;^ri'iuinu?  nr  in  the  courttc  of  the  sciatic  or 
other  nerves  will  IJer^tist  for  a  mnsiili-rahlu  time  after  the  infltu^nza  hns  ceased. 

Painful  disturhances  in  the  iiiiisch's,  jn'riosteuiii,  or  in  i\\v  Imnes  may  per- 
sist for  a  Umfi  time.  In  a  few  ca&t'S  more  Heverc  nervous  sequuhv,  sur}i  as  spinal 
Frmptoms,  psychosea,  nnd  neurasthenia  have  been  i?een  after  influenza.  A 
tt|>«*cial  form  of  acute  hemorrha;;(ie  encephalitis  (see  Vol.  II)  gtaiula  in  rela- 
tionship to  influenza.  Finnlly.  iienrmnent  disturlmnce  of  the  heurlV  action 
(cardiac  weakness,  inslahility.  and  irrf^cular  i)ulst')  is  scuiictimes  ohserved  jifler 
inthicnxa.  Franke  groups  nil  tho^c  often  trdiouH  t*e(]uehe  under  the  terra 
"Shrouic  influenza."     Tliii;  dia^no^tic  term  should  not,  however,  he  abused. 

Bia^osis. — The  diagntiflis  of  influenza  is  in  jjcneral  not  difficnlt  if  one  has 
to  Jeul  with  H  well-marked  cane  at  the  time  of  an  influenza  *^|)ideniic.  The 
characterii?tic  initial  Hviriploms  of  fever,  licadache,  and  pain  in  the  loins  are 
to  be  considered  first  of  all.  Their  onset  is  much  more  rapid  than,  for  exam- 
ple, in  typhoid  fever.  l#ater  on  the  pain  in  the  various  muscles  as  well  ag  the 
catarrhal  Hyniptoms  are  the  niont  characteristic  phenomena. 

I'nirerlainties  and  errors  in  diaunosit*  nuiy  arise  from  tlic  fact  that,  on  the 
one  imnd,  we  are  disposed  at  the  time  of  an  epiilemit-  to  call  jdiimst  all  the 
caturrliul  and  indetinite  mihl  affections  we  see  **  influenza,"  while,  on  the  other 
hund^  wJien  there  is  no  epidemic,  we  cannot  pot^ilively  dii^tinjj^iish  tlie  «j>nradic 
"  pa.«eft  like  influenza"  from  the  ordinarv'  arule  fclirile  hrouchitif;,  etc.  It  is 
indeed  very  possiide,  a  prinri,  that  ditTiMH-iil  mor1>id  ftjri'uts  lufiy  produce  similar 
mild  acute  diseases  of  tlie  acecssihU'  mucous  mcmbraiicH.  In  such  ca?(rs.  with 
pronounceii  general  symptoms,  higli  fever,  etc.,  we  must  often  be  content  with 
the  diajmosis  of  "infeetious"  laryngitis,  bronchitis,  etc.,  without  being  able 
to  decide  definitely  whether  the  case  is  to  be  elass<'d  je(iolojL{ieally  with  in- 
fluenza or  not.  At  any  rate  in  practice  we  nhould  not  ahuse  the  diagnosis  of 
influenza.  An  absolute  diagnosis  can  only  be  made  ljy  bacteriological  ex- 
amination, although  this,  as  yet,  is  often  quite  a  difficult  matter. 

Pro^osia. — For  an  individual  who  is  liealtUy  nml  vigorous,  influenza  is  not 
a  dnngeious  disease,  even  in  its  severer  forms:  for  eblerly  persons  or  invalids 
it  may,  liowever,  l»e  a  serious  afTcction.  Patients  with  heart  disease  or  pul- 
monary disease,  or  those  sutfering  from  ehronic  nervous  troubles,  sometimes 
guccumb  to  it;  so  that  the  general  nmrtality  at  the  time  of  a  great  epidemic 
of  influenza  is  always  considerably  imreased.  The  almve-enumerated  compli- 
cations are  by  far  the  most  dangerous;  iess  often  is  a  Fatal  tiTniinatioti  causiMl 
by  general  or  cardiac  weakness.  The  above-mentioned  sequela*  are  also  to  be 
considered  in  prognosis. 

Treatment. — No  s|jecific  remedy  for  the  disease  is  known.  In  general  we 
must,  therefore,  pursue  a  purely  synifitoniatic*  method  of  treatment.  For  the 
initiatory  fever,  the  headache,  and  ttie  pain  in  the  buns,  anlipyriu  is  some- 
times a  good  remedy,  and  the  same  may  be  said  also  of  phenacetin,  aspirin, 
and  especially  sali[)yrin.  These  dnigs  as  well  as  soothing  liniments  arc  also 
prescribed  for  tin-  persistent  pains  in  the  muscles.  In  many  cases  presenting 
marked  catarrhal  manifestations  dia[ihorutic  treatment  acts  well.  The  trent- 
rnent  of  the  pulmonary  complications  iei  ncconling  to  the  established  nethods. 
Morpliin.  ix)dein,  Dover^s  powder,  and  similar  drugs  are  used  for  the  trouble- 
some cough.     Apomorphin,  senega,  and  otla-r  expectorants  may  be  employed, 


94 


ACUTE  GENER-\L  INFECTIOUS   DISE.VSES 


and,  if  indicated,  external  remedies  such  ns  an  iee  hag,  moist  npplieations,  or 
dry  eiippin;;.  Stinuilant:^  (cli(nn[m^ne,  camplinp.  eufFein,  slrophiintluis)  are  in- 
dicated for  iH'fjiiinin^j  eardine  wenkncKs.  In:i«)inirli  i\^  influenza,  as  already 
stated,  lis  nut  infre*|iU'nlly  followed  by  a  protiiKted  ^litte  of  general  weakness, 
the  patient  must  be  urged  to  take  due  care  of  himself  during  the  entire  period 
of  convalescence. 


CHAPTER   XII 


DYSENTERY 


iEtiology,— By  "  dysentery  "  is  meant  a  disease  of  Uic  colon,  which  appears 
Bporadically.  but  more  often  in  epidemics;  it  is  excited  by  infection  with  an 
organized  |ialh(»genic  poison,  about  which  we  liave  as  yet  no  dcfuiite  knowlwljje; 
and  the  infeitioa  is  ]jrobabl)  at  lirst  a  local  one.  From  the  investigations  of 
various  men,  especially  Kartulis,  it  neeniK  very  proljahle  (hat  a  certain  form  of 
amu'ha  must  lie  regarded  as  the  cause  of  "endemic  trojtical  dysentery."  At 
least  in  endemic  dysentery  we  almost  invariably  find,  both  in  the  stools  and  in 
the  walls  of  tlie  dysenteric  intestinal  ulcers  and  in  the  dy.^enterie  abscesses  of 
the  liver,  many  anueUa?  (amieha  loli),  whicli  are  never  found  in  any  other 
intestinal  affection.  Dysentery  may  also  be  artificially  produced  in  cats  by 
means  of  feces  containing  anvo'ba*.  In  dysentery  as  it  occurs  in  Germany, 
Jiowever,  we  do  not  apparently  find  anueba?  in  the  stools,  as  a  rule,  although 
even  iu  Germany  Quincke  and  others  have  described  certain  cases  of  "  acute 

enteritis  "  ("  ama^bic  enteritis  ") 
in  which  there  were  a  large  num- 
ber of  amu?ba5  present.  Most  of 
the  epidemica  in  Germany  have 
been  cau.^ed  by  the  Bacillus  dysen- 
terire,  described  by  Knise,  Shiga, 
and  others.  This  bacillus  resembles 
the  typhoid  baciUus,  but  is  shorter 
and  thickur,  has  no  flagella,  ajid  is 
therefore  noumotile. 

The  true  home  of  dysentery  is 
in  warmer  and  tropical  countries, 
where  the  disease  is  much  more 
violent  and  widespread  than  here. 
For  example,  the  mortality  among 
the  soldiers  of  the  Anglo-Indian 
army  due  to  dysentery  is  said  to 
be  at  times  thirty  per  cent  of  the 
entire  nundier  of  deaths.  In  our 
eliuuile  most  of  the  epi<iemics  occur 
at  the  end  of  summer  and  in  autumn.  Iihidemic  influences  are  certainly  iiri- 
portant.  'I'hu  speeiul  eoudilions  in  some  places  are  evidently  very  favorable 
for  the  development  and  dissemination  uf  dysenteric  germs,  and  there  are 
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Fiu,  17. — ArncJtfKi  duactUtria:  (aftor  Roos).  a. 
Ama'htB  without  forciKii  btKlica.  6.  Amcpba 
coutaiiiiiiK  blood,  c.  AmcBbu)  showing  vacu- 
oles,    d.  Vouog  fDrms.     «.  Encyotod  formii. 
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other  places  (H]ually  unfavorable.  There  can  be  no  otiier  explanation  of  the 
iimnunily  of  rioiuo  localitit's  contrasting  with  the  gtvat  ]>revaloace  of  the  dis- 
ease in  others.  How  infection  otriirs  we  do  not  yet  know.  Many  observa- 
tions, espeoifllly  in  southern  countries,  support  the  idea  tliat  the  germs  may  bo 
taken  into  the  system  by  drinking  water.  It  is  very  probable  that  in  addition, 
dviik'ntery  (.an  be  spread  through  tlie  medium  of  the  fecal  <lcjccM(>ns  of  the 
sick — e.g.,  fn»m  privies,  chamber  vesseltt,  and  bed  linen.  Many  cases  were 
formerly  referred  to  catching  cold  or  to  some  error  in  diet;  but  we  must,  of 
coarse,  regard  llie«e  merely  as  predisposing  influences. 

Pathology. — The  rihjertive  patliok>gicaI  lesion  of  tlie  colon,  in  all  severe 
cases,  consists  in  a  pronounced  croupous-di[)htherilic  iullanumition.  The  re- 
marks as  to  the  general  pathology  of  such  inflammations  made  in  the  section 
on  phar>*ngeal  and  laryngeal  croup  (p.  77)  are  equally  applicnhle  to  the 
analogous  dysenteric  inllanuiuition.  In  this  case,  too.  tliere  is  lirst  a  destruc- 
tion of  the  ejtitheliuiu  urn)  then  the  formation  of  a  fibrinous  exmlatioti  occu- 
pying it.s  place,  and  i)enetrating  down  into  the  ti8.«uc  of  Ihc  niiuous  meni- 
brune  itself.  At  the  same  time  there  is  an  intense  purulent  inliltrutiou  of  the 
mucous  and  8ubmu<*nus  tissue,  aci'om]ijinicd  by  extensive  ecchymoscji.  In  the 
mo^t  virulent  cases  tfio  macrosropii'  a p pi* u ranees  are  nmrked  thickening  of  the 
whole  wall  of  the  inlostinc,  congestion  of  the?  serous  layer,  and  the  conversion 
of  the  inner  surface  into  a  mottled,  dark-red,  irregularly  roughened  area  of 
ulceration.  The  disease  may  be  confined  to  the  rectum  and  the  sigmoid 
flexure,  but  in  severer  eases  it  involves  the  entire  colon  as  far  aa  the  ileo- 
cffTi'ul  valve,  or  even  extends  to  the  lower  portion  of  the  ileum.  Besides  this 
severe  form  of  diplitheritie  or  even  gangrenous  dysentery,  there  is  a  milder 
variety,  termed  catarrhal  dysentery.  In  this  the  mucous  membrane  is  found 
in  a  state  of  intense  jmnilent  inflammation,  with  ecchymoses.  Even  here  little 
masses  of  crou|K>us  exudation,  which  can  be  torn  otT,  liHve  repla<cd  the  epi- 
thelium ;  but  they  never  form  continuous  layers  of  great  extent.  There  is  no 
sharp  boundary  line  between  the  two  forms,  the  milder  catarrlml-croupaus 
and  the  severer  diplitheritie  dysentery.  Numerous  transitional  and  combined 
varieties  exist. 

We  must  remark,  in  conclusion,  that  precisely  the  same  anutomieal  changes 
are  presented  in  true  dysentery  may  result  frouj  other  causes.  Imjiortant 
among  these  is  persistent  fecal  impaction  in  the  rectum,  which,  by  a  purely 
mechanical  effect  upon  the  epilhcHum.  may  excite  a  diphtheritic  inflanimation 
in  the  mucous  menilirauc.  And  any  severe  constitiitioniil  disease  whatsoever, 
Buch  as  typhoid  fever,  measles,  smallpox,  septica?niia.  or  plitliisis.  may  be  at- 
tended by  a  Ho-calied  **  secondary  dysentery."  This  is  most  frequent  in  lioa- 
pitals.     Whether  it  has  the  same  aetiology  as  genuine  dysentery  is  uncerlain. 

Clinical  History. — Thrrmghout  the  entire  illness  Ihe  mitst  iirominent  symp- 
toms are  inU-sliiinl.  There  niny  he  (irst  of  nil  some  slight  ijT*'giihirity  of  the 
bowels  for  a  few  days,  and  then  ajtpearH  a  uiodcrale  diarrlua.  The  stools  are  at 
first  feculent,  although  thin,  attd  number  two  to  six  daily.  ATter  u  few  tlaya 
the  discharges  increase  in  fix'(|iienry,  and  become  extremely  characteristic. 
^^^  The  stools  are  very  rreipiciit^  nciurring  ten  to  twenty,  ami  even  sivty  or 
^^v  more,  tinu*s,  in  twenty-four  hours.  In  severe  eases  there  may  bo  a  dislressing 
T  and  almost  constant  desire  to  evacuate  the  l)Owcls.  After  cvevy  operation,  and 
I         to  some  extent  during  it,  there  is  tenesmus  attended  by  intense  burning  jaiin 
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in  the  anus.  Tlie  stools  soon  lose  Umir  usiml  feculent  character  in  prcat  jHirt 
if  not  entirely.  They  beeoiue  seantyT  bo  thut  not  njore  than  ahout  half  un 
ounce  is  evacuated  each  lime.  For  the  most  part  they  usually  consist  of  a 
Bero-niueous  fluid,  in  which  are  susiifndfd  uumerouH  shreds  and  particles  of 
van-in;^  size.  The^^e  are  blood-ptained  fiitp  of  niucui^,  little  coapilu  of  blood, 
and  nt'croHcd  pie*TH  of  nuicoiis  iMcinhmiit'.  One  or  anollier  t»f  tlii-'St?  constituent 
parte  may  predonnnale,  »n  that  there  nmy  he  slimVj  purulent,  or  bloody  stools, 
or  all  Hortfi  of  coudjiuations  of  these  varieties.  We  often  iind,  besides,  a  few 
Pinall  niat-yeti  of  feces,  utiually  covurcd  witli  umcus.  We  sometimes  see  nuuuT- 
ous  clnuijm  of  nnuii^,  rct^cmhliu^  wifjo  or  frog's  spawn;  they  are  probably 
nim'iiiiii  rajjts  of  the  follicles.  Under  the  mieroacope  the  greater  part  of  the 
dysenteric  dist-barge  is  seen  to  consist  of  pus  corpuscles  and  hlooiJ.  There  are 
also  cylin<k'r  ciiitheliuni  and  iin  enormous  amount  of  detritus,  ami  the  bacteria 
of  [intrcfarfiou.  A  [inrtly  tlyscutrric  wliml  fins  \ui  bud  i>ihjr,  cAicpt  that  in 
the  worst  cns»*s  of  gangrenous  dysentery  the  dischargeii  become  blackish  and 
extremely  otfensive. 

Besides  the  rectal  tenesmus  there  may  be  a  cramp-like  pain  during  mic- 
turition. There  are  ofien  violent  nttacks  of  colic.  The  abdomen  is  usually 
rather  tc!ise.  nntl  tender  on  jiressure  jilnng  the  line  of  the  eolon,  but  wirlrout 
tympanites.  'I'hc  anus  may  be  red,  inlhuncil,  and  cNcnriated.  (histric  syni]»- 
toms  are  on  the  whole  infrequent,  if  we  except  the  complete  anorexia  which 
exists  in  all  severe  cases.  Somelimcs  there  is  repeated  vomiting.  Occasionally 
hiccouglis  ])rove  ilistressing.    The  tongue  usually  has  a  diy,  gi'casy  coating. 

The  synifitonis  just  depieleil  hist  about  a  week  or  ten  days.  If  the  case  is 
of  much  intensity,  the  general  condition  is  also  greatly  alfeetcd.  The  ])alicnt 
eecme  much  collajised,  and  is  very  languid  and  feeble,  witli  a  sninll  and  rapid 
pulse.  The  skin  becomes  ctKil  and  rough,  the  voice  weak  and  hoarse.  There  is 
pain  in  the  museb's.  The  piilient  Wisstes  awav.  The  tempcnilure  has  little 
that  is  characteristic  or  typical.  In  many  cases  there  is  no  fever  at  all,  and 
the  (empcrHture  may  even  lie  sutmormal.  In  most  cases,  however,  there  is  an 
irregular  fever  seldom  exceeding  104'^  F.  (40°  f,),  and  having  remissions. 

In  the  worst  cases  the  general  weakness  may  increase  nmre  and  more,  and 
death  occur;  hut  with  us  a  favorable  termimition  is  much  more  frequenl.  The 
distress  gradually  diminishes,  the  stools  r.ssunie  more  and  more  of  a  feculent 
character,  the  patient  becomes  stronger,  and  after  one  and  a  half  to  three 
weeks  convalescence  is  established.  It  may  be  a  long  while,  however,  Ijefore  a 
patient  completely  recovers  from  a  severe  attack.  A  third  [Hj.ssiiiility  is  the 
transition  of  the  acute  into  a  chronic  Jyscntcry.  In  this  the  symptoms*  of  a 
chronic  colitis,  usually  attended  with  cachexia,  may  persist  for  nionths  and 
years. 

Mild,  nidimentary  forms  of  dysentery  also  oecur,  presenting  no  severe  in- 
testinal syrnjitonis,  and  recovering  at  the  end  of  a  few  days.  In  these  cases, 
too,  great  sensitivencKS  of  the  intestine  to  disturbing  intlueuces  fre*^uently  per- 
sists for  quite  a  hmg  time  after  the  illness.  There  may  be  exacerbatiouB  of 
the  disease,  and  relajises. 

Complications.— <  ^^^lpliea^ioll^;  df  dysenterv.  hniilf/eil  in  other  organs,  are 
rar*',  al  ba.-t  in  epidemies  hrre.  In  tro|iieal  dysenteiv  abscess  of  the  liver  is 
eittMpjirativeJy  eommon.  It  is  dependent  upon  melustatic  processes  from  the 
porlid  radicals.     In  some  cases  aliscesses  of  the  lungs  and  of  the  brain  may 
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follow  absoees  of  the  liver.  InHnmtuatiaii  of  tlic  sorous  membranes  or  of  oue 
or  more  jointe  may  al»o  occur.  If  paraiilcgia  follows  it  may  be  referred  either 
to  secondary  myelitis  or  to  polyiu'iiritift.  Dysentery  is  also  said  to  occur  ia 
connection  with  a  ''general  scorbutic  diathesis,"  but  to  all  ainicarancefc  lliia 
is  usually  a  '*  septic  "  compltuation.  The  dysenteric  ulcers  rarely  lead  to 
perforation  and  consequent  peritonitis. 

Diagnosis. — The  clinical  diagnosis  ia  seldom  very  difficult.  It  ia  hased  ex- 
clusively upon  the  intestinal  symptoms  and  the  character  of  the  stools.  It 
is  only  the  cases  of  s+xt)iidnry  dysiTitcrv  vvtiich  oi'cur  in  the  course  of  other 
severe  diseases  lliat  are  likely  to  escH|K!  c)l)servation. 

The  bacteriological  deinonstratiim  of  the  dysentery  hucilli  in  the  stools 
may  be  made  by  means  of  the  Dripilski-Connidi  nutritive  medium.  The 
bacilli  p'ow  in  colonies  of  a  bluish  color,  as  do  ty])hoi<l  Itacilli,  hut  tlio  dysen- 
tery bacilli  arc  nonmotile,  and  are  a>(glutinated  hy  the  serum  fronv  dy.sentery 
cases.  The  amwba;  of  dysentery  are  detected  by  microscopical  examinations 
of  the  stools. 

Prognosis. — The  prognosis  is  mainly  intluen<ed  hy  the  character  of  the 
epidemic,  which,  as  wo  have  said,  is  in  our  climate  usually  heni;:'n.  There  may 
be  danirer.  ])articularly  to  elderly  people,  fmni  lx>dily  weakness  and  collajtse. 

Treatment. — Propliylaxis  demands  tliat  the  isolation  of  the  patient  and  the 
disinfeclion  of  the  stools  he  as  complete  as  possible.  The  healthy  must  he  very 
careful  during  an  epitlemic  not  to  catcli  cold,  and  to  avoid  errors  in  diet,  for 
experience  shows  that  an  opposite  course  predisposes  to  the  disease. 

The  patient  must  In?  kept  warm,  and  must  not  leave  his  lx?d,  even  if  the 
attack  be  mild.  The  diet  must  he  rigorous.  If  the  strength  is  fair,  thin  por- 
ridge»  milk,  and  broths  suffice  for  some  days.  To  a  feebler  p(»rson  we  should 
give  somewhat  stronger  nourishment  from  the  start,  e.g..  eggS;,  peptouizi'd 
meat,  and  wine.  Most  patients  l>ear  liquids  that  are  lukewarm  better  than 
which  are  cold. 

s  to  drugs,  the  habit  of  almost  all  experienced  physicians  is  to  give  at 
a  mild  laxative.  Although  o[iiiim  does  not  usually  control  the  diarrhea 
and  tenesmus  at  all,  it  is  the  rule  fiir  dwided  improvement  to  follow  the  ex- 
hibition of  the  laxative,  [hiring  the  first  days,  or,  if  need  Iw,  later,  we  give 
two  to  four  talilespoonfuls  of  castor  oil  daily.  If  this  medicine  is  very  dis- 
agreeable to  the  patient,  we  can  replace  it  by  a  strong  infusion  of  rhubarb 
( 10-tivlOO).  In  southern  c<»untries  largo  doses  of  calonu'l  (gr.  viij  ti*  xv,  gm. 
0.5  to  Ij  are  customary,  ami  are  highly  praised  by  the  physicians  there.  Fur- 
tlier  on  in  the  disease  we  may  content  ourselves  with  giving  mislura  amygdalaj; 
or  we  may  administer  bismuth  in  the  following  mixture:  Bismuthi  suhnit.  vel 
salicylat.,  jj  (gm.  5);,  mucilaginois  acaciie,  svrupi  siiupl.,  iia  '^ss,  (giu.  15); 
aqua?  flestil.,  I'^i* — to  l>e  shaken  before  taking.  It'  the  disease  should  get 
worae  again,  however,  we  shoidd  always  try  a  laxative. 

Emetics  at  the  beginning  of  the  disease  are  often  employed  in  the  tropics, 
but  seldom  with  us.  I|)ecacuanha  {radix  anfidt/ttrtttcrica)^  given  in  large 
doses  of  in  to  ;{0  gr.  (gni.  1  it*  2)  is  even  regunled  by  many  as  a  specific. 
Among  antiparasitic  remedies,  naplitbtilin  (gr.  \iij,  gm.  o./l.  thrice  daily)  and 
salol  (1  to  '4  drachms,  gm.  1.0  lo  SM,  u  day)  have  been  espcriall.v  reconi- 
mcndpfl.  Numerous  attempts  have  been  made  al  ItK-al  Irealmciit  by  eiiemafn. 
No  brilliant  results,  however,  can  be  cluinied   for  any  of  Ihese  methods  or 
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medicme^.  A  decided  palliative  effect  can  be  oLtaiued  from  the  injection  of 
thin  starch  to  whicli  20  or  30  drops  of  iHudanum  have  been  added.  Supposi- 
tories of  cocoa  butter  containing  extract  of  opium  often  mitigate  the  tenesmus. 
Other  injections  are  Rvomnicn*it*d,  each  to  measure  Jij  to  ivss.  (gui.  tiO  to 
100),  and  to  contain  either  argenti  nilrat.,  gr.  j  to  vj  (gm.  0.05  to  0.30),  or 
plunibi  acetat,  gr.  ij  to  viij  (gm.  0.1.  to  0.5).  or  potassii  chlorat.,  gr.  xv  to 
IX  (gm.  1  to  1.5),  and  eejxjcially  lanniu  (three  injt-ctioas  a  dav  of  a  warm  0.5- 
per-cent  itolution).  In  severe  cases  we  may  uIho  try  high  iiijectiuns  of  roIu- 
tions  of  tannin  aa  in  cholera  {vide  infra).  Many  other  solutions  arc  used. 
The  mcceBB  of  this  treatment  ip,  however,  duhioiip.  In  all  rases  the  margins 
of  the  anufi  mnpt  be  protected  from  inlinmmation  by  fretiuently  washing  and 
anointing  tlie  «kin. 

The  treatment  of  weakneBS  and  collapse  is  by  the  usual  stimulants — wine, 
ether,  camphor,  and  the  like.  In  chronic  dysentery  the  main  point  ia  to  per- 
severe in  a  etrict  control  of  the  diet.  We  may  exhibifastringenta,  such  as 
tannin,  tannigen,  and  columbo.  »Subnitrate  of  bismuth  is  also  given,  and 
nitrate  of  wilver  and  acetate  of  lead.  And  in  those  chronic  cases  a  long- 
continued  and  thorough  use  of  rectal  irrigation  with  fluids  containing  some 
mild  aatringont  or  disinfectant  may  have  a  good  effect. 

[Sporadic  dynentery  is  a  self-limited  disease,  and,  as  has  been  8liow7i  by 
Flint,  runa  its  course  within  ten  days  without  medication.  Treatment,  how- 
ever, adds  to  the  comfort  of  the  patient  and  shortens  the  course.  It  is  not 
customary  with  us  to  ukc  daily  laxatives.  If  there  is  any  doubt  as  to  wliether 
the  intttttinea  have  been  emptied,  a  saline  should  be  given,  the  action  of  which 
nhould  1k!  followed  by  opium  in  suflicient  doses  to  allay  pain  and  tenesmus. 
SubM'tj'jiTil.  action  of  the  bowels  is  best  obtained  by  simple  large  euemala. 
In  weak  persona  castor  oil  is  to  be  preferred  to  salines. 

In  epidemic  ilysentery  active  treatment  is  much  more  important.  Laxa- 
tive* are  contra-indicated  by  sero-sanguinolent  dejections  or  by  astlienin,  but 
cnriimtii  viin  be  freely  used.  Stitnulation  is  often  recjuired;  nutrition  must  be 
nirefiilly  looked  after,  such  articles  being  chosen  as  are  digested  and  absorbed 
by  the  upj»er  [)ortion8  of  the  intestinal  tract,  leaving  as  little  residue  as  pos- 
mihld  to  pans  on  to  the  inflamed  colon.  Opium  is  often  demanded  and  tolerated 
in  large  (Uwch,  and  astringents,  such  as  the  acetate  of  lead,  gallic  acid,  and  the 
pernilrnle  of  iron,  are  of  service. 

In  acute  dywntery  the  patient  should  be  instructed  not  to  yield  to  the 
deviro  to  go  to  stool  if  he  can  help  it,  and  tenesmus  can  often  be  much  dimin- 
iithed  by  Kimple  irrigation  of  tbe  lower  bowel  with  water,  "which  may  be  warm 
or  t^»ld,  wliicbevi-r  Ibr  patient  finds  more  agreeable. 

In  chnmic  dysentery  medicated  iiijtLtinris  large  enough  to  reacli  tlie  colon 
U«  th**  iH'i't  rcnuniy.  In  amo'bic  dysentery,  one  or  two  quarts  of  a  solution  of 
M&ttiu  in  water,  I  to  5,000  f^rudually  strengthened  up  to  1  to  1,000,  may  be 
^•■B  l»uv  a  dav  ;  and  in  biicillary  dysenlery,  three  to  six  pints  of  a  siihitiini  of 
litemtv  v4  silviU'  containing  l^i  to  *iO  gr.  to  the  fpiarl,  once  a  day.  Preliminary 
tff^  ^  cwftin  niav  Iw  rcijuirod  to  lessen  the  sensitiveness  of  the  rectum.] 


I 

I 
I 


* 


CHOLERA  ^^^^^l  09 


CHAPTER    XTII 

aiOLERA 

{AnaHc  ChoUra) 

ffistorica]  Remarlcs. — The  home  of  genuine  Asiatic  cholera  is  Tndia.  The 
first  iimlmui'  in  that  country  with  which  we  are  accurately  acquainted  oc- 
curred in  1817.  This  was  very  widespread.  The  disease  was  probably  endemic 
tliere  at  an  earlier  period.  In  the  next  few  years  the  cholera  extended  in  al! 
directions,  and  reached  Astrakhan  by  way  of  Persia.  Between  1830  and  183*3 
the  disease  made  its  first  great  epidemic  progress  over  Europe.  Invading  all 
European  Russia,  it  reached  Germany  in  1831,  and  France  and  England  in 
1832.  Then  came  many  smaller  epidemics  up  to  1838,  when  there  was  a  com- 
plete cessation  till  1846,  in  which  year  the  disease,  again  starting  from  Asia, 
overspread  Europe.  There  have  in  later  years  been  epidemics  in  many  places, 
hut  we  cannot  here  enter  into  the  particulars  of  them.  During  the  war  of 
1866  there  were  many  cases  of  cholera  in  Germany,  and  from  1883  to  1886 
Italy,  France,  and  Spain  were  visited  by  the  disease.  In  August,  1892,  cholera 
broke  out  suddenly  and  very  unexpectedly  in  Hamburg,  where  within  three 
months  about  18,000  persons  were  attacked  by  the  disease,  and  over  7,000  died 
of  it.    [It  has  not  gained  a  foothold  in  the  United  States  since  1873,] 

JEtiolo^. — Some  time  ago  it  had  become  evident  that  the  real  cause  of 
cholera  consists  in  the  infection  of  the  system  by  a  sj>ecific  microorganism. 
Koch  was,  however,  the  first  to  succeed  in  the  search  for  the  poisonous  agent. 
lie  was  in  charge  of  the  scientific  ext>edition  sent  out  by  the  German  Govern- 
ment in  1883  to  Egypt  and  India  for  the  purpose  of  investigating  the  disease. 
Koch  found  in  the  intestines  of  all  tlio  victims  of  cholera  whose  bodies  he 
examined  a  certain  kind  of  microorganism  which  he  named  the  comma  bacillus. 
At  present  it  is  often  termed  the  spirillum  or  the  vibrio  of  cholera.  It  is 
shorter  than  the  bacillus  of  tuberculosis,  but  suiuewhat  thicker,  and  it  is 
usually  bent  in  the  shaj^e  of  a  comma,  or  even  like  a  semicircle  (see  Fig.  18), 
In  pure  cultures  the  comma  bacilli  grow  into  long  spiral  tlireads,  rcR'mbling 
the  spirilla  of  recurrent  fever.  E.xaiuined  in  a  liijuid,  the  individual  bacilli 
are  seen  to  make  vigorous  movements.  This  mobility  is  dt'[icndfiit  upon  the 
thin,  filiform  fil>ers  at  the  ends  of  tlie  comma  imcilli  diwovured  by  Liilllur, 

The  comma  bacilli  Hourish  best  at  a  tfinpcraturc  l>etweeri  H*?"  and  101**  F. 
(30''  and  -lO**  C).  Below  61°  F.  (16°  ('.)  llicy  cease  to  grow,  but  they  are 
not  killwl  even  by  a  greater  dct^cc  of  cold.  TJic  free  access  of  oxvijcn  pro- 
motes but  is  not  ai)Bolutely  indispensable  to  their  growtli.  They  multiply  very 
rapidly  in  liquids — e.g.,  broth  or  milk— and  they  may,  under  favorable  cir- 
cumstances, retain  their  vitnlity  for  many  weeks,  while  they  can  be  readily 
destroycnl  by  desiccation.  In  this  again  they  resemble  ihc  i^criuine  spirilla, 
which  can  maintain  their  existence  only  in  fluids.  On  the  human  hand  tlie 
comma  bacilli  usually  die  from  desiccation  after  two  hour.'?,  while  on  food 
stuffs  in  moist  stornge  they  keep  alive  for  about  eight  days,  and  on  moist 
laundry  even  fourteen  days.  The  clinracteristic  features  of  pure  cullures  can 
not  be  described  in  detail  here,  but  we  may  observe  that  the  nutrient  gelatin 
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is  plowly  liqupfifMl  by  the  bacilli.  If  a  few  drops  of  eulpliuric  acid  arc  added 
to  n  fn'sli  l>ouillon  culture,  a  nHMish-violet  coloration  api>oara,  due  to  the 
intlol  fornicd  from  the  UacilH  and  the  sulphurous  acid. 
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the  cotiHiui  bacilli.  It  lias  burn  slunvn  that  in  every  case  of  genuine  Asiatic 
cholera  the  comma  bacilli  are  prewnt  in  the  intcr^tine,  and  that  they  are  never 
found  under  any  other  circumstances.  The  transmission  to  animals  (guinea 
pigs)  is  successful  only  when  the  gastric  juice  has  previously  been  reuih-ri'd 
alkaline  by  nieana  of  a  soda  snlutiun.  Injection  of  cholera  cultures  into  the 
peri(oiK*iil  cavity  of  guinea  fiigs  rapiclly  effects  fatal  intoxieatioii  from  the 
bacterial  j)rolein8.  By  elow  ])reliniinury  treatment  with  wnall,  gradually  in- 
creased doses  of  cholera  cultures,  the  animals  can  ultimately  l)c  iinnumized 
against  the  most  powerful  toxin  actions,  Tlie  blood  serum  of  auimals»  tiius 
immunized,  is  agglutinative  to  the  ehfdiTu  vihnos  (see  p.  25)  ami,  if  injected 
simultaneously  with  a  fresh  cholera  culture  into  a  guinea  pig's  peritoneal 
cavity,  rapidly  diesolves  the  comma  bacilli. 

Investigation  as  to  the  origin  of  cholera  njust,  therefore,  now  meet  this 
culminaling  (|ueHtion :  T'nder  what  cireoirij^laiices  and  through  what  ehanucl 
do  tJie  <-«mma  ftai-illi  penotrate  into  the  human  system,  ami  in  wEiat  mninier 
do  they  there  excite  tiie  charaeterietic  pnxesses  of  tlie  disease?  There  can  be 
no  doulit  that  among  EumiK-ans,  and  probably  everywliere  except  in  India, 
the  cholera  is  invariably  imported.     It  id  eipially  certain  that  the  <iejnctions  of 

cln>h'ra  palieniSj  whieh  are  ricli  in  com- 
niu  iiacilli,  are  the  cliief  if  not  the  only 
agent  by  which  the  disease  ia  spread. 
The  bacilli  whicfi   escape   into   the   imter 

„     world     with     the     stools     Mnd     abumlant 
u 

means  to  prolong  their  existence.     They 

ctuilimio    their    growth    upon    moistened 

bedclothes,  or  in  water  which  contains  a 

Kuflirient   amount    of   organic   substances, 

or  in   food,  sucli  as  fruit   or  milk,  or  in 

moist  earth;  and  the  ways  by  which  they 

can  in  turn  enter  the  systeiu  of  a  healthy 

human  Inking  are  irifmite  in  number.     It 

is  easy  to  umlerwtan<l  why  certain  jx^rsons 

— e.g.,  laundresses  ari<l  nurses — are  more 

lialile  to  infection  than  others;  and  it  ia 

Fio.  38.— (From  Koch.)  romina  hacUU    o<]mdIv  intelligible  that  the  spread  of  the 

fromachoU.rad..jct.tionwhi.h)uuiilam     ^y^^^,^^    ^,^^^^^j    ^^^^^^^    ^^^^^    ^    T(^Wi\oXi    to 

for  two  days  on  a  wet  rloth.     The  H-  ,  mi       * 

•hnpcd  bacOli  arc  at  a.   600  diametera.    fcrtaiu  4m(\kard  circumstances.     The  fact 

has  long  been  a  familiar  f)ne,  that  the 
cholera  almost  always  progresses  along  tlie  world's  most  frequented  highways, 
and  that  it  never  travels  faster  than  the  means  of  human  intereounnunication 
render  possible.  This  is  important,  be<-anse  it  shows  plainly  that  the  germs  of 
the  disease  are  not  disseminated  by  eurrcnls  of  air.  It  is  easy  to  understand 
tlmt  the  distribution  of  the  disease  ehould  sometiuies  corresp<)nd  with  that  of 
water  destinecl  for  personal  uae.  The  exjwrienee  of  the  last  few  years  has 
again  proved  most  clearly  that  the  drinking  waler  is  t!ie  ehief,  although,  of 
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source  for  Hie  dissemination  of  cholera.  If  an  extrnsive 
water  Biipply  is  contaminated  by  (Minima  lnuilli,  ns  wan  the  case  in  Hiuiibnpg 
in  18I*y.  the  diseaHc  may  suddenly  break  out  with  jjreat  seventy.  Sporadic 
caeeg  usual ly  arise  from  the  use  of  a  contaminated  stream  which  is  usud  for 
drinking  only  by  a  small  num^le^  of  men  (sailors,  etc.).  It  is  also  important 
to  note  that  flies,  which  have  rested  on  the  evacuations  of  cholera  ])atients,  on 
soiled  linen,  or  the  like,  can  carry  the  infectious  materials  upon  fond  s^tuffs,  etc. 

A  man  falls  sick  with  cholera,  of  coursi%  not  simjily  from  swalhtwing  the 
cholera  bacilli,  but  f)ecause  the  bacilli  remain  in  tlie  int<stine  and  niultiply.  It 
is  safe  to  assume  that  many  men  swallow  eomma  hatilli  at  the  time  of  a  cholera 
epidemic  without  falling  sick  at  all,  or  without  any  hut  the  sliirhtest  disturb- 
ance, l>ecause  the  conmia  bacilli  are  at  once  destroyed  by  the  acid  gastric  juice 
or  they  develop  in  the  intestine  only  to  a  slight  extent.  Ilepeate<lly,  comma 
bacilli  have  been  found  in  the  solid  stools  of  healthy  men,  who  were  in  close 
contact  with  cases  of  cholera,  and  also  in  the  stools  of  men  who  had  a  very  mild 
"cholera  diarrhea."  These  facts  are  extremely  important.  They  lead  to  a  cor- 
rect estimate  of  the  infection  experiments  ri:'f»eatt.'dly  practicifd  of  late  on 
human  beings,  and,  on  the  other  hand,  they  have  a  great  practical  significance 
in  regard  to  the  danger  of  transmitting  cholera. 

Most  cholera  epidemics  hnpf^ten  in  the  summer  months.  Jiiability  to  the 
disease  is  veiy  widesj)read,  although  Rime  retitnrkalilc  exri'ptions  arc.  seen.  Sex 
is  unimportant.  Age  has  more  intluence.  The  disease  txrurs  in  suckiiugs,  Imt, 
as  a  rule,  is  more  rare  among  eliildren  than  among  adults.  Elderly  }>eople  are 
very  apt  to  take  the  disease,  while  of  typhoid  fever  the  ojipot-itc  is  true.  Most 
authors  lay  great  stress  uj)on  predisiMising  causes.  Among  these,  taking  cold 
is  not  so  important  as  are  errors  in  diet  and  roild  attacks  of  gaslro-intustinal 
catarrh,  which  are  shown  by  numerous  ohservattons  to  predispose  strongly  to 
the  disease,  because  the  acidity  of  the  gastric  (-ontents  is  thus  diminished,  and 
the  retention  of  comma  bacilli  in  the  intestine  is  thus  facilitated.  Tlie  stage 
of  incubation  sehlom  lasts  over  one  to  three  days. 

Clinical  History  and  Symptoms. — In  cholera,  as  in  most  acute  infectious 
diseases,  the  intensity  of  the  illness  varies  between  the  extremes  of  mildness 
and  severity,  so  that  usually  a  correct  interpretation  of  the  mildest  cases  is 
rendered  possible  only  by  the  knowledge  that  an  epidemic  exists  and  by  the 
discovery  of  comma  bncilli.  These  ins^ignificant  cases  arc  called  simple  chole- 
raic diarrhea.  The  symjitoms  are  those  of  a  violent  acute  intestinal  catarrh; 
the  dejections  are  watery,  rather  large,  painless,  and  numl>er  about  three  to 
eight  in  twenty-four  hours.  There  is  consideralile  mnhiiso,  conii>lete  anorexia, 
and  thirst,  and  there  nuiy  already  he  indications  of  severer  choleraic  symptoms 
— vomiting,  slight  pains  in  the  calves  of  the  legs,  and  diminished  Hci-retion  of 
urine.  Many  cases  recover  after  a  few  days  or  a  week,  Hut  in  others  the  first 
rnihl  diarrhea  is  succeeded,  at  the  end  of  one  to  three  days,  or  rarely  later  still, 
by  a  severe  attack  of  cholera.  In  guch  cases  we  speak  of  a  "premonitory 
diarrhea  of  cholera." 

The  mild  form  is  succeeded  in  a  grailual  transition  by  the  cases  designated 
ns  "cholerine."  C'fiolcrine  exhibits  the  pym]>toins  of  a  violent,  rather  sudden 
chitlera  morbus.  It  ofli-ri  bcf^tns  at  nigld.  To  the  ilinrrhca,  uhirh  now  and 
then  displays  even  at  this  time  the  cliarjcJeristics  <if  pnaiomucd  chub'rn,  vom- 
iting is  soon  added.     The  accompanying  couHtilutioual  symptoms  are  rather 
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severe.    There  is  great  laninior  and  depi'eesion.    The  voice  jfr^ws  weak,  the 

oxtroinities  are  cool,  the  jmlse  is  small  and  accelerated,  painful  cramps  occur 
in  tfie  calves  of  tlie  legs,  the  urine  grows  jicanty  and  perhaps  alhuminous.  The 
whole  attack  last*  about  a  week  or  two,  before  reeovery  is  complete.  The  course 
of  the  dipease  is  not  infrequently  varied  by  rei>eated  improvements  and  relapses. 
From  these  canes  of  itiediuin  severity  there  )»  again  a  continuous  line  of 
transition  to  the  pronnunccd  severe  form  of  cholera.  Statistic?  as  to  the  fre- 
quency of  the  separate  forms  cannot  he  given,  since  many  of  the  milder  cases 
escape  observation. 

The  true  attack  of  cholera  may  begin  suddenly  with  the  severest  symptoms. 
As  a  rule,  however,  it  is  preceded,  as  already  statc<l,  by  a  first  stage  of  brief 
premonitory  diarrliea.  This,  after  one  to  three  days,  is  replac^ed  with  equal 
suddenness  by  the  severe  symptoms  of  the  second  or  "  uli^id  stage,"  or  "  eliolera 
uyphy.\ia.'*  Its  lirnt  sympt<mis  are  the  abrupt  appearance  of  great  bodily  weak- 
ness, chillinoFR,  and  vertigo.  The  characteristic  gastro-intestinal  symptoms 
soon  declare  themselves. 

The  diarrhea  grows  very  violent.  At  short  intervals  there  are  copious 
painless  dejections,  wliich  at  first  retain  snnu'what  of  a  feculent  character,  hut 
very  soon  present  a  eharacteriplie  rcsomhlance  lu  rice  water,  gruel,  or  whey. 
A  single  stool  will  nicasure  a  little  less  timn  hnlf  a  pint  (gm.  3f>0).  The 
stools  have  no  color  and  almost  no  odor.  They  are  water)',  and  usually  deposit 
a  finely  granidar,  grayish-white  sediment  upon  standing.  Their  reaction  is 
neutral  or  alkaline.  Only  one  or  two  ]>cr  cent  is  solid  matter,  with  a  little 
albumen  and  a  relatively  large  amount  of  sodium  chlorid.  In  many  severe 
cases  the  dejections  contain  more  or  less  blood.  The  microscope  reveals  e]>i- 
thclium,  triple  phosphate,  and  numerous  mieroorgnnisnis.  Of  these  last,  a 
part  are  the  comma  bacilli,  and  a  }»trt  are  bacteria  of  putrefaction,  etc. 

These  excessive  evacuations  are  but  very  rarely  absent.  They  are  more  apt 
to  fail  if  death  occurs  at  the  end  of  a  few  lumrs — cholera  sicta, 

[In  cholera  sicca  the  intestines  after  death  contain  the  characteristic  rice- 
water  materinl  which,  perhajis  owing  to  jmralysis  of  tlie  muscular  coat,  was 
not  exjK'lled  iluriug  life.  | 

The  appearance  of  the  diarrhea  is  soon  followed  l>y  frerpiont  though  rarely 
distressing  vomiting.     The  vomitus  consists  in  part  of  ingested  liquids  and 
p«rt  of  an  actual  transudation  through  the  mucous  membrane  of  the  stoin- 
•ch  »nd  inti'stine.     Ilircoughs  may  aceonifpany  and  follow  the  emesis. 

In  tdiiitioM  to  these  pnuiiineut  digestive  symptoms  of  vomiting  and  pro- 
ditrrbea  there  are  complete  anorexia  and  excessive  thirst.  The  ttmgue 
a  Uiicky  dry  ooiit.  Tlie  abdomen  is  usually  Hat  and  soft,  or  it  may  be  con- 
und  Kutl.  Sometimes  we  may  feel  tluctuation  in  the  intestines,  due  to 
IctW  filW  witli  fluid.  There  is  not  much  real  abdorninal  pain;  what 
jl^  i^<lttcriUi]  as  a  **  feeling  of  heat  anil  pressure  "  around  the  umbilicus. 
I  ilv  <«nir  lime  very  severe  symptoms  develop  in  other  organs.  The  cir- 
m  MrtMR  u  chiefly  affected. 

^  ^igpi^  mf  |Ih>  heart  may  l>e  excitoil  at  the  Iteginning  of  the  attack. 

■yiMI  cMMtftlfiir  t»f  palpitntinn  and  grrnt   prccitnlial  anxiety.     After  a 

r.  x-ainUae  weakness  afijM'iirs,  and  continually  increases.    The 

WW  very  weak»  and  the  heart  sounds  feebler  and  feebler. 

g^ws  very  small,  and  is  usually  somewhat  accelerated. 


I 
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the  artery  narrow  and  contracted.  In  a  severe  cafip  the  pulse  vanishes  com- 
pletely afttT  a  ft'W  liourp. 

This  cnllafHSc  <»f  circuliition  nuikos  itself  i|uirkly  rvidfjit  in  Ihc  ii()|n'iiraaco 
of  Ihfi  [latieiit.  TliL'  fjice  and  extroiriities  grow  cool,  and  thfn  ire-cnid  ;  the 
complexion  becomes  imrtly  livid  and  partly  a  bluish  gray;  the  lips  are  almost 
black.  The  surface  tenijR'rature  may  fall  l>elow  95°  F.  (35°  C),  while  in  the 
rectum  febrile  tem|K!ratiircH  may  often  Im*  observed,  reaching  102°  F.  {'M)°  C.) 
and  liigher.  The  eye  and  dieek  grow  very  hollow,  the  i^kin  becomes  wrinkUnl, 
and  loses  all  its  elastieity.  The  voice  grows  hoarhc  and  feeble  (voice  of  chol- 
era). Respiration  is  lalwrious  and  supt^rfieial.  The  mind  may  remain  un- 
rlonded  to  the  end,  but  UHUfllly  there  is  great  apathy,  and  all  acutaneas  of 
perception  is  destroyed.  Only  a  few  patients  arc  restless  and  excited.  Keflex 
action  is  much  impaired. 

One  characteristic  s\Tn[»tom  is  the  cramps  in  the  muscles.  These  are  usu- 
ally very  painful,  and  consist  in  tonic  contractions  of  the  muscles,  particularly 
those  of  the  calf  of  the  leu.  but  also  those  of  the  toes,  thighs,  arms,  and  liands. 
The  cramps  occur  spontaneously  or  upon  the  least  provixation,  last  a  few 
minutes,  and  retmr  at  short  inten'als.  They  are  to  be  regarded  as  a  direct 
effect  of  poison,  and  owur,  too,  in  other  severe  acute  enteric  diseases,  especially 
cholera  morbus. 

In  a  well-developed  attack  of  cholera  there  is  almost  invariably  oligiiria  or 
anuria.  The  urine,  if  any  be  secreteil,  is  cunt  entrated,  with  abundaut  sedi- 
ment, and  it  very  often  contains  albumen.  In  many  cases  not  one  drop  of 
urine  reaches  the  bladder  for  days,  and  this  condition  persists  till  death  or 
recovei^. 

The  symptoms  thus  far  depicted,  if  taken  as  a  whole,  represent  the  algid 
Btage,  which  seldom  lasts  more  than  one  or  two  days.  In  many  eases  death 
occurs  during  this  period.  It  ia  ushered  in  by  the  tokens  of  extreme  general 
prostration,  and  may  take  place  after  a  few  hours,  or  more  frequently  in  the 
second  half  of  the  first  day.  But  in  other  cases  the  "stage  of  reaction"  suc- 
ceeds. This  may  \tG  a  true  ooinpensatory  periml,  kading  directly  to  conva- 
lescence. The  evacuations  become  less  frefjueut  and  more  feculent,  and  the 
vomiting  ceases.  The  jailse  Ifecomcs  stronger,  the  cyanosis  and  coolness  of 
the  extremities  diminish,  and  an  abundant  j)orspinition  is  not  infrcrjuent. 
After  a  few  days  urine  is  again  excrrd-d.  This  is  nhunsl  invarijibly  quite 
albuminous,  and  usually  contains  casts  and  red  blow!  globules.  If  convnles- 
ecnce  lie  uninlerni[)teti,  however,  the  urine  very  soon  heconies  perfectly  nor- 
mal, and  after  a  week  or  two  recovery  is  to  be  regarded  as  c(miplete. 

Departures  from  this  favorable  course  of  the  stage  of  renetion  are  freipient. 
Recover}'  may  be  inti'rru]itcd  by  repeated  relapses  into  the  pn^vious  condition, 
sometimes  with  a  fatal  result;  instead  of  convalescence,  there  is  deve!o[)ed  a 
severe  third  stage,  usually  with  fever.  This  stage  ordinarily  bears  the  generic 
name  of  cholera  typhoid,  although  it  is  subject  to  manifold  vanntions  in  its 
clinical  symptoms  as  well  as  its  exciting  cnuses. 

Cholera  typhoid  may  present  an  actually  typhoidal  general  condition  with 
severe  fever.  There  is  a  considerable  elevation  of  temperature,  headache,  and 
dullness.  The  pulse  is  full  and  nifiid,  (lie  face  flushed.  The  skin,  particularly 
that  of  the  extremities,  sunielinii'S  }jiusents  the  so-called  choleraic  eruption,  in 
the  form  of  an  erythema,  roseola,  urticaria,  or  the  like.    This  variety  ofVhol- 
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era  typl»oi<J  inuh  nt'ttr  a  fpw  <]flys  in  recovery,  or  else  pasRAs  into  one  of  tlic 
followinj^  ooudilioiis: 

A  iscfond  form  of  fliulL-ru  ty|>hoi(!  iy  distin.nitiit^liod  l»y  !he  dcvclnpnionl  of 
i\w  ninst,  rliversc  liual  iuthinmiations.  Tlius,  tlu-ro  iiiay  l>e  a  severe  dyst^nterir 
or  fliplillioritiu  iiiHarruiintion  of  tho  i^mull  and  lar^e  intOf^tine,  atft^ndcd  by 
ofTt-nyive  j)iirulfi]t  and  [»lfx)dy  etoob.  Pneumonia  is  also  possible,  as  well  as 
purulent  broncl»itis,  diphtberitic  inflamnmtion  of  tlie  larynx,  pbarynx,  bladder, 
and  female  f^^enstals,  j^amtitis,  and  sometiTnei?  ervsi{>elas  and  pytemia.  And 
when  we  (.onsidor  that,  litsidei*  all  Ibese  conditions,  tbe  usual  intestinal  symp- 
toms, or  those  of  clmluraic  nephritis,  may  exisst  aUo,  it  is  evident  how  varied  the 
clinical  picture  may  be.  The  development  of  these  local  affec-tions  frequently 
lays  tiie  foundation  for  numerous  sequelse. 

Choleraic  nephritis  gives  rise  to  the  third  or  uripniie  variety  of  cholera 
typhoid.  The  secretion  of  urine  h  almost  suspemled.  The  region  of  the  kid- 
neys \s  sometimes  sensitive  on  pressure.  Tfie  little  urine  that  is  still  passetl 
contains  numerous  casts,  albumen,  and  frequently  renal  epitliDlium  and  white 
and  red  hlootl  globules.  Somewhere  toward  the  end  of  the  first  week,  or  |K>f*- 
sibly  earlier,  Iht-ro  are  ^i^rnvu  nurvous  symptoms,  to  bo  regardui!  us  nriemic:  first 
there  is  headache  und  vomiting,  then  sopor  and  coma,  or  dilirium  and  con- 
^Tilsions.     Most  of  tiicse  casea  are  fatal. 

Pathologpy  and  Fathogeneais. — We  arc  now  actpiaintLMl  with  the  manifold 
Bymptoni8  and  xarii'tu'S  of  the  disease.  If  we  seek  for  the  ]i:itholo;;ieal  ehanj;ei* 
whieh  control  the  ju'ocfss.  and  *endejiv(jr  to  Jind  siiiiie  curri'spomlence  betwe<Mi 
them  and  the  syniptoiiis,  we  sliail  be  disappointed.  At  least,  in  its  early  stages, 
cholera  is  merely  a  severe  local  diseaise  of  the  intefitine.  We  fintl  the  serous 
layer  of  the  coilg  of  the  small  intCvStine  rof^e-red  from  eon^estion.  The  mucous 
membrane  is  in  a  state  of  ratarrbnl  intlammntion  :  it  is  sw<dien,  reddened,  and 
at  first  covereil  with  a  layer  of  tou^h,  trmisparent  nuicus;  hut  very  soon  an 
abundant  transudation  flows  into  the  canal,  so  that  the  coils  of  the  small  in- 
testines are  filled  with  a  large  amount  of  clear  fliiid,  looking  like  rice  water 
or  gnicl,  and  so  devoid  of  bile  iis  to  iiuli(^a1e  the  suspension  of  its  secretion. 
The  signs  of  iuHamniation  of  the  mucous  membrauo  now  grow  more  pro- 
nounced. The  solitary  follicles  nnd  Fever's  patches  become  swollen,  with 
edges  of  a  vivid  red,  and  fre<]uently  there  are  many  small  ecchymoses  in  tiie 
mucous  membrane.  The  extensive  desquamation  of  the  epithelial  lining  of 
the  intestine  has  also  been  reganled  as  inipoHant,  hecanse  it  was  considered 
as  in  part  the  cause  of  the  co[iiooy  transudation.  Still  it  may  be  questioned 
whether  the  desquamation  is  not,  at  least  to  some  extent,  a  post-mortem 
change.  In  yet  later  stages  of  the  disease  the  intestinal  trouble  very  frequently 
assumes  a  croupous-diphtherilic  <'lmracter.  The  surface  is  necrosed  and  ulcer- 
ated in  many  places,  and  the  contents  of  the  intestine  are  no  longer  colorless, 
but  sanious  and  bloo<ly,  with  a  foul  odor. 

Otherwise  most  of  the  post-mortem  lesions  correspond  to  what  was  obvious 
at  the  bedside.  The  muwi-les  exhibit  an  early  and  persistent  rigor  mortis,  and 
frequently  contract  in  such  a  way  as  to  throw  tlie  corpse  into  some  unusual 
posture.  All  the  internal  organs  are  remarkably  dry,  pale,  and  ana^niie.  The 
left  ventricle  is  contracted.  The  blood  lies  mostly  in  the  large  veins,  the  right 
aide  of  the  heart,  and  the  cerebral  sinuses.  It  is  tliickened.  is  but  little  clotted, 
and  is  said  to  resemble  the  juice  of  bilberries  or  huckleberries.    The  spleen  is 
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not  unlargpd — an  exception  to  Die  rule  in  infectious  diseases.  The  kidneys 
ppi?sent  markt[*d  [ms^ive  congestion,  most  pronoum-ed  in  the  cortex.  The  micro- 
scone  reveals  a  greater  or  Icfis  dfi^'c*  of  |)arcnfhyinatons  nephritis,  with  great 
destruction  of  the  epithelium.  If  death  takes  place  at  a  rather  a<lvaneed  stage 
of  the  disease,  the  tiasues  Jia\e  lost  tlieir  characteristic  drvnesa,  and  the  most 
diveiiic  local  lesions,  including  nephritis,  may  be  found  to  have  occasioned 
death. 

If  we  search  for  the  connection  between  the  })athological  changes  just  de- 
ecribed  and  the  cause  of  the  disease,  or  again  between  these  lesions  and  the 
clinical  symptoms,  the  first  point  to  gruidc  us  is  that  the  comma  bacilli  are 
found  only  in  the  lumen  of  the  intei?tine,  and  never  in  the  blood  or  in  other 
parts  of  the  IkkIv.  The  intestinal  symjjtoms  are  satisfactorily  explained  by  this 
abnormal  state  of  tlie  intestine,  but  for  all  the  other  grave  symptoms  we  have 
to  seek  some  special  cause.  The  desiccation  which  the  hotly  undergoes  as  a 
result  of  the  excessive  liquid  dejections  cannot  fail  to  affect  tlie  tissues,  Imt 
cannot  fully  explain  the  symptoms,  for  tlie  circulatory  disturbances  and  the 
cardiac  failure  at  least  may  develop  before  large  evacuations  have  occurred. 
It  has  also  been  settled  beyond  <]uestion  by  means  of  l!ie  newer  investigations 
that  precisely  tlie  worst  symptoms  of  cholera — es])e*'ially  the  cardiac  weukiieHs 
with  its  resulting  algidity  as  well  as  the  mustiular  cramps,  the  subnormal  tem- 
perature, and  probably  also  the  nephritis — are  cH-casioned  by  the  toxie  pro- 
teins (endotoxins)  in  the  liacteria  or  liy  the  chemienl  res\dts  of  tissue  inetn- 
morphosis  in  the  comma  bacilli.  It  is  an  inbTesting  circumstance  lliat  the 
amount  and  virulence  of  the  toxins  formed  by  the  rorniiia  Imcilli  scnmi  in  de- 
pend on  the  physical  characteristics  of  the  nutrient  material  on  which  the 
culture  grows. 

As  to  the  complications  which  occur  in  the  later  stages  of  the  disease  and 
which  are  embraced  urxlcr  the  generic  name  of  cholera  typhoid,  we  regard  them 
as  mainly  secondary.  The  choleraic  procc-ss  itself  does  not  cause  them,  but  is 
merely  the  occasion  for  their  appearance.  The  examination  of  tlie  intestines 
in  su<'h  cases  slmws  that  numerous  nlhcr  varieties  of  bacteria  follow  closely 
ujKin  the  comma  bacilluiJ,  gaining  entrance  to  the  system  by  treading  in  its 
footsteps.  Cliolera  ne[*hritis  is  jtrobably  due  to  various  caupcs.  Some  forms 
of  nephritis  sei'm  to  be  caused  by  specific  cholera  toxins  (in  analog}'  with 
scarlatinal  nephritis),  while  others  are  prol)ably  of  a  secondary  septic  nature. 

Diagnosis. — A  jwsitive  diagnosis  of  cholera  can  be  rurtde  only  by  finding  the 
comnui  barilli  in  the  stools.  When  an  epidemic  prevails  it  is  often  neither 
necessary  nor  possible  to  make  the  search  in  each  individual  case.  Sporadic 
cases  or  the  first  cases  of  a  beginning  epidemie  can  and  must  Ije  diagnosticated 
only  in  tins  way,  which  gives  absolute  certainty.  For  this  alone  shows  the 
measures  necessary  for  the  prevention  of  the  spread  of  the  disease.  We  cannot 
give  here  a  detailed  account  of  the  Imcteriological  diagnosis,  but  we  may  state 
briefly  that,  when  cholera  exists,  the  simple  microscopical  examination  of  a 
smear  preparation  sftmetimes  makes  the  diagnot^is  extremely  probalile. 

The  exaraiiiatiiui  of  the  cultures,  uggliitiruilinu.  and  I'feilTer's  test  (vide 
•tupra)  must  also  be  consitUred.  The  ccjiniiiii  barilli  an'  also  agglutinated  by 
the  blood  serum  of  persons  wlio  have  had  cliolera. 

AH  those  affections  whose  Eym]itoms  are  like  those  of  cholera  may  he  con- 
founded with  true  cholera,  espec^iallv  <'holera  morbus  (vide  infra)  :  and  also 
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oortrtin  ca8C8  of  poisoning,  espocially  acute  arsenical  poisoning,  may  givo  rist 
to  sytiipionip  woiKk'rfully  like  cholera. 

Prognosis. — T\n'  ]iriiiXt\i)Ah  nluuild  itlwrtvs  1m^  ;/iiaiNltKl  a{  tlu*  lK*^itiiuii;r,  ''\<.*n 
if  tliL-  syiiiptorus  W'  mild,  for,  as  jiircmly  iiir'nlioin,Ml,  a  Hirnjilc  ilianlu'a  may 
prove  to  be  "  prciMniiilory  "  of  n  scvoro  attMrk  of  i-lioU'ra.  Duriiii^  tiu'  n-al  at- 
tack the  prognosis  grows  graver  in  proportion  as  tlie  case  pri'sents  the  cliaractcr- 
isticH  of  aBphyxia  and  cyanosis.  The  mortality  in  many  epideiiucs  is  frightful. 
All  the  iuliahilants  of  a  lioiit^e  or  street  may  in  a  lirieF  period  Ik*  swept  away. 
Accurate  statistics  are  dilTieult  to  give.  If  we  *'taint  the  typical  cases  alone, 
the  niortality  is  nijt  infrcfpuntly  Hft>'  to  seventy  per  cent.  In  about  tw*i  thirilfl 
of  tlie  fatui  cases  death  (Htiirs  during  the  first  days  of  the  stage  of  asjjhyxia, 
and  iu  about  one  third  during  the  second  period,  known  as  "  eholeru  typhoid." 
The  influence  of  the  diet  and  (he  Iiygienie  surroundings  of  the  patient  before 
his  iMnoss  is  important.  A  greater  proportion  of  children  and  old  people 
perish  tlum  of  thf  middle-aged. 

Prophylaxis  and  Treatment. — The  nieasuroB  to  be  taken  to  prevent  the 
s|)read  of  the  disease,  whfii  it  has  once  started  in  a  place,  can  he  only  hrielly 
discussed  here.  The  ehirf  things  are  the  (juickest  isolation  possible  of  the  first 
capes  that  o<;ciir,  tlie  JisinrwUon  of  the  stools  and  all  linen,  objects,  etc.,  soiled 
by  the  stools,  and  finally  the  determination  of  the  source  of  infection  (drinking 
wnter^  etc.),  in  order  to  prevent  further  infection.  The  eva<'iintions  (stools 
and  vomitus)  can  lie  best  disinfected  with  a  five-per-cent  solution  of  carbolic 
acid  or  with  mitk  of  lime,  chlorid  of  lime,  etc.;  the  linen  and  other  objects 
should  be  disinfei-ted  in  a  sj_>ccial  disinfecting  apparatus.  It  is  very  important 
lo  keep  a  strict  oversight  of  the  drinking  water,  milk,  and  all  articles  of  food 
eaten  in  an  uncooked  condition. 

In  regard  to  inili\idnrtl  prophylaxis,  wt  must  remember  especially  that  any 
slight  gastric  or  intestinal  catarrh  increases  tlie  liability  to  the  disease.  Hence, 
at  the  lime  of  a  cholera  epidemic,  careful  dietetic  restrictions  art?  im|>eratively 
necessary  and  every  disturhunce  of  the  stomach  or  the  intestines,  even  the 
slightest,  needs  the  promptest  and  most  earuful  treatment.  It  is  best  wholly 
to  avoid  the  use  of  water  that  has  not  been  buiknl,  raw  vegetables,  etc. 

It  has  been  proved  possible  to  attain  protective  in(X*ulation  against  cholera 
for  one  In  one  and  a  half  years  by  inJLvting  attenualed  cholera  baeilli  (Hatf- 
kine)  or  by  inoculation  with  small  rpiantities  of  clioh'ra-agar  cultures  pre- 
viotisly  killed  by  heating  or  f)y  ctilorof<trm  vapors  {ITi-lTer  and  Kollc).  Hut 
io  what  extent  protective  inoculation  will  assume  practical  imjiortauce  cannot 
yet  be  told. 

In  the  treatment  of  the  cholera  attack  itself  many  physicinnR  even  nnw  use 
opium  (latulanuni  or  j)urc  opium  in  powder,  ^r.  ss.-j.  gm.  O.u:?  to  O-O.^j),  while 
others,  especially  at  tlie  heijinning  of  the  disease,  prefer  large  doses  of  calomid 
(gr.  V— X,  gin.  0.,S  to  O.-'t,  several  times),  and  during  the  subsequent  course  tliuy 
give  continued  small  doses  of  calomel  (gr.  ss.-j,  gm.  0.03  to  0.05,  every  two 
hours).  In  the  algid  stage  warmth  is  especially  advisable.  Hot  baths,  hot 
packs,  sweat-boxes  with  dry  or  moist  hot  air,  embrocations  of  hot  <iil,  an  abun- 
dant supply  of  hot  drinks  (coffee,  tea.  mulleil  wine,  broths)  are  praised  liy  all 
physicians,  and  they  must  certainly  be  used.  The  letnaining  treatment  is 
symptomatic;  morphin  or  ice  for  the  vomiting  and  embrocations  of  cldoro- 
form  oil  or  subcutaneous  injections  of  morphin  for  the  painful  cramps  in  the 
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icalves.  The  wealcer  the  heart  becomes,  the  more  energetically  must  we  give 
stimulants  (injections  of  camplior,  champagne,  caffein,  etc.). 

Among  the  newer  methods  of  treatment  tried  during  the  last  epidemic  we 
may  mention  miUutaneous  infusions  of  warm  {Aif  C.)  l>.(i-pcr-cent  salt  sohi- 
tion  in  the  infraclavicular  region  or  under  the  skin  of  tlio  upper  thigli.  Half 
to  one  liter  (quart)  of  salt  solution  tan  be  infused  geveral  times  daily.  Li- 
travenous  injections  have  given  still  better  results,  fantani  strongly  recom- 
mends intestinal  injections  ("  enteroclysis  ")  with  warm  tannin  solutions  al  a 
temperature  of  100°  to  104°  F.  (38**  to  40^  i\).  The  fluid  i-untaiiiH  5  to  10 
parts  of  tannic  acid.  50  parts  of  gum  araliic,  and  2  or  3  parts  of  laudanum  to 
2,000  parts  of  water.  As  an  internal  remedy  lactic  acid  has  been  es}>ct:ially 
recommended  (acid,  lact.,  588.;  oa],  destil.,  5vij;  syr.  sinijilicis,  ,^iijsa. ;  1  or  2 
taljlep(»f)onful8  every  hour  or  more),  alfjo  large  doses  of  talcum  nr  hf>]us  nlha. 
All  these  methods  are  believud  to  have  shown  some  fnvnrnljle  results,  tint  none 
of  them  has  been  able  to  attain  general  recognition  and  use. 

[The  vital  importance  of  the  serious  treatment  of  a  beginning  diarrhea  dur- 
ing a  cholera  epidemic  cannot  be  too  strongly  insisted  on.  He^t,  siuiplc  diet, 
and  a  little  me<lic«tion  will,  in  the  vast  majority  of  instances,  entirely  prevent 
grave  cimFefjucnces.  The  npparently  trifling  character  of  liie  symptoms  is  apt 
to  lead  people  into  a  false  security.  Those  who  can  leave  an  infected  district 
should  do  so  williont  delay. 

With  reference  to  the  prevention  of  an  epidemic,  a  pure  water  supply  and 
strict  cleanliness  in  its  broad  sense  possess  far  more  virtue  than  conlons  of 
troops  or  measures  of  quarantine.  It  is  more  practicable  to  destroy  the  soil 
than  to  keep  out  the  seed  in  these  days  of  constant  and  rapid  international 
comuiunicatiou.  The  systematic  disinfection  of  all  cholera  discharges  or  arti- 
cles soiled  liy  iIk-ui  sliould  lie  a  matter  of  c<}urse.] 

Great  caution  must  be  exercised  aliout  the  diet,  not  merely  during  the  at- 
tack itself,  but  for  a  considerable  time  afterwards.  At  tirst  wc  cnn  allow  only 
thin  porridge,  milk,  broths,  and  toast  or  rusks.  It  is  advisable  to  tulminister 
dilute  hydro<hloric  acid  with  the  food. 

The  treatment  of  eholera  ty[dtoid  varies  greatly,  of  course,  according  to 
the  kind  of  attack.  The  separate  complications  should  receive  their  customary 
treatment. 


CHAPTER    XIV 

MAT.ARTAL    DISEASES 
(Intermittent  Fever,     Fever  and  Ague.     Swamp  Fever) 


-ffitiology  and  Pathological  Anatomy. — Malarial  poisoning  is  the  best  exam- 
ple of  what  wns  formerly  called  a  purely  '*  niiasmiitie ''  afTtH-tion.  The  disease 
j»riMiu(ers  are  without,  douht  IfKnli'/cd  in  ct^rtjiin  jjIjucs,  in  which  t'ViTy  human 
lieing  is  liable  to  bwomc  its  viciim;  but  if  an  inft^tcd  person  conu'S  to  w  phico 
free  from  malaria  and  not  naturally  favoraMe  to  its  dcvchtpmi'nl,  tlicre  is  no 
danger  that  he  will  cause  the  disease  in  otliers.  The  disease  is  never  caught 
through  contact  with  Uie  patient.     It  is  not  at  all  contagious;  the  malarial 
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poison,  after  it  has  once  ijenetrateil  iuto  tiie  luxly,  has  practically  no  oppor- 
tunity to  escape  again  in  an  efficient  form  from  the  diseased  system  into  the 
outer  world;  hut  the  Mnorl  of  a  patient  injected  into  a  healthy  person  may 
transfer  tlie  disease  (tierhardt  and  others). 

If  we  except  the  polar  zones,  there  are  few  reg-ions  where  miliaria  ia  not 
endemic  in  certain  parts,  at  least  from  time  lo  time,  if  not  constantly.  There 
is,  however,  great  variation  in  the  virulence  as  well  as  in  the  number  of  cases. 
Moreover,  the  dipease  in  in  muny  plnct'!*  ijeeoniing  icss  and  lesp  frequent  hecnuse 
of  llie  general  im])ro\eiiifnt  in  tlie  sanitary  and  ptnial  condiliouf,  AVhile  the 
cnnimon  forms  of  intermittent  fever  are  very  frequt'tit  in  (jorniuny.  in  numer- 
ous jilaues,  especially  uu  the  shores  of  the  S'orth  and  Baltic  Seas,  and  also  in 
the  alluvial  lands  of  the  A'istula,  Oder,  E!he.  etc.,  yet  the  grave  forms  of  the 
disease  are  very  rare.  OUier  land?  are  notorious  for  (ht*  wnere  malarial  dis- 
eases— G.  ^..  Ilnngary,  tlic  lands  lying  on  the  lower  Dannhe,  the  Roman  Cam- 
pagna,  the  Pontine  marshes,  Sicily,  and  numerous  districts  in  odier  parts  of 
the  world,  chicMy  tropical. 

Ail  tfiese  long-known  fnct.^.  proved  by  ejcporiencPj  have  been  explained  by 
tho  discovery  of  the  Hj)ecifio  producer  tif  maiitria  and  the  manner  in  which  it  is 
transmitted  lo  man. 

The  malaria  producer  was  first  described  by  Laveran  in  1881,  and  soon 
after  by  Marchinfava  and  Celli.  Since  then  many  otlier  observers,  especially 
in  Italy,  have  investigated  thy  subject  and  Iiave  given  us  very  interesting  in- 
formation alxmt  these  [KKniliar  parasites.  Tlie  real  process  of  malarial  infec- 
tion through  mosquitoes  has,  however,  only  become  known  to  us  by  lloss's 
investigations  in  India,  incited  by  Manaon,  and  by  the  later  work  of  Grassi 
in  Italy.  In  London,  wliere  malaria  never  occurs,  Manson  had  healthy  per- 
sons bitten  by  anopheles  prcviouiily  nonrished  with  the  blood  of  malarial 
patients  in  Kome,  and  tlie  sulijects  fell  sick  of  malaria. 

All  malarial  diseases  are  due  to  the  invasion  of  the  red  blood  corpuscles 
by  a  special  kind  of  protozoa,  the  so-called  malarial  |<lasmodinm.  The  malaria 
])rodncers  arc  classed  among  the  sporozoa  grou|) — i.e..  amtmg  the  so-called 
henios])oridia,  which  are  present  in  the  blo<:xl  of  nniuerous  animals  (frogs, 
rejjtiles,  birds,  mammals).  In  human  malaria,  several  related  hut  not  iden- 
tical forms  must  be  considered.  We  dilTerentiate  the  parasites  of  the  tertian 
(and  quotidian,  vide  ivfrn),  those  of  the  quartan  and  those  of  the  severe,  per- 
nicious forms  {vide  tahle). 

'JMie  incubation  period  of  the  jilasmodium  of  the  tertian  fever  is  forty- 
eight  hours.  By  staining  a  smear  of  the  patient's  blood  with  methylene  blue 
(and  numerons  other  stains  which  need  not  he  set  forth  lierc).  small  blue  rings 
can  be  found  in  and  on  the  red  corpuscles;  the  rings  Imve  a  thinnt^r  and  a 
crescinlii:  thiiker  half,  hi  liie  center  of  the  thinner  half  there  is  a  smal 
nucleus.  These  bodies,  rescmhling  in  sliape  a  signet  ring,  are  called  "  smal 
tertian  rings."  After  about  twenty-four  hours  the  attacked  blood  corpuscles 
liave  become  pnlc,  materially  larger,  irregularly  formed.  The  jinrasites  in  tht.*m 
Jia\f  grown  considerably,  but  still  sliow  a  somewliat  irnir^ilar  ring  form 
("  large  tertian  rings ").  They  contain  abmidanl  [ligrncnt  distributed  in 
very  fine  granules.  Some  parasites  have  w)iolIy  lost  their  ring-like  slin|M»  and 
present  the  m(»st  varieii  aniiehoid  forms.  Finally,  all  ])arasiles  grow  lo  larger- 
sixed  clumps  which  occufiy  almost  tlie  entire  corpuscle.    The  pigment  in  Iheni 


A. — Malaria.  Lakuk:  Tehtian  Pakasite.  a~d,  Intmcorpufic^ular  developmental  forma; 
r,  pliLsnioflitmi  imrlergoing  wgmentntion;  /,  inatToganict;  g,  inicrogametocyte.  (/and 
g,  M'xuul  types.) 

B. — Malaria.  Qcaktan  Parasite.  (Somewhat  srhcmatin.)  a-e,  Intraglohular  devH- 
opmcntAl  forma;  /,  free  sporp.**;  g,  inarrapamot ;  h,  miprogametocyte.  {g  and  h,  sexual 
type*.) 

C. — Malaria.  Severe  Tropic.m,  Form.  a.  small:  h.  large  tropic  ring;  c  and  </.  intra- 
glohular crescentic  forms;  c,  free  crescentic  form;  /,  flagellated  form.  (Mu'.toi^c 
meiwsyxe.) 
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collects  more  and  more  to  >tiii;^'k*  rlunips  and  rows,  until  i(  nnally  a*?j;liiliiinteK 
to  one  or  two  cIuui|M(  in  the  c^'iitiT  o\'  ttie  jmrasitcs.  Now  nwimn-ous  individual 
Piripes  a|>[>oar  in  tlie  body  of  llie  }>ant'jito  po  tlmt  it  resi'iiihlL-.'^  a  raspberry. 
The  last  t-ajiside  of  the  red  corptirit'lf  bursts,  and  ilt'tet'H  tu  IWLMity-live  Hiaall 
gporos  (jfvninospores),  created  by  as^exua!  division,  swftnii  into  the  hUnn\.    The 

res  penetrate  into  new  red  (•(irjHiHilps.  and  a  new  attaek  uf  fevur  ensues. 

But  k'sides  this  asexual  sjwre  formation,  [leeuliar  processes,  preparatory 

0  the  otlior  form  of  propiiii^iition — the  sexnid  form — can  he  seen  in  some  of 
the  fuil-jrrowu  |>hisnuMlia  of  the  fresli  blood  prrpiiration.     Some  plasniodia  de- 

Kop  to  the  so-eallcd  ganieta* — i.  p.,  to  Pinall  niah'  gaiTietjr  with  hyaline  ]*hismn, 
m  wliieh  grow  out  four  to  eigJit  long,  thin»  ftagrlbi  (sperrnatozoa).  atid  to 
jpU*,  fine-granuled  female  gjimela^  The  ferlilizntion  of  tlu'  feniide  inacro- 
gamefa*  oei-urs  partly  in  tlio  Iiloml.  liut  Ptill  more  in  the  stoniarfi  of  the  female 
inoi!(|uito  (anopheles).  The  further  dovolopniont  of  the  feiiialo  f^atnetie,  how- 
^  ever,  only  oceurs  in  the  body  of  the  niopf]nito.  From  the  fertilized  niacro- 
^Aineta?  tJiere  form  snudi,  erescrntienlly  curved  worms*  (oocinetie),  winch  per- 
^Horate  into  the  stomaeli  walls  of  llie  insect.  After  about  two  or  three  days 
^r^fcv  gT<*^'  ^ip  to  so-called  oiieytJls,  wliieh  after  a  further  two  to  three  days 
mr  in  Ihcir  interior  numerous  pmall  globes  (daughter  cystrf,  eporoblasty). 
FiDally,  the  oocyst  is  filled  with  innumerable  small  ereseentic  germs,  which  in 
Uieir  turn  have  been  generated  in  the  sporobbists.  Now  tlie  cysts  burst,  the 
rrescentic  germs  get  into  the  peritoneal  cavity,  and  thence  by  way  of  the 
Ivmphatic  stream  into  the  salivary  ghinds  of  the  mos(pntf>e8,  where  they  are 
demonstrable  in  enomiouti  nund>ers  about  eight  to  ten  days  after  the  insect** 
have  sucked  the  blood.  By  the  sting  of  such  insects  cre&centic  germs  are 
tranfferre*!  into  the  blootl  of  the  bitten  person.    From  tberii  there  develop,  in 

1  manner  not  yet  fully  known,  tfie  malaria  plasmodia  which  cause  the  febrile 
ittucks. 

The  parasite  of  quartan  fever  shows  at  first  quite  the  same  form  as  the 
iraall  tertian  rings  {vide  supra).  But  after  twenty-four  hours  the  ring  trans- 
forms itself  into  a  pigmented  bnnd,  which  goes  iliagonally  across  the  blood 
wrpiiKies  and  materially  expands  in  the  next  twenty-four  hours.  The  at- 
iicked  blood  corpuscles  otherwise  retain  their  usual  size  and  coloration. 
•Finally,  the  parasite  entirely  m-cupies  tlie  blood  cor}mscle  and  breaks  up.  The 
tntlr^  development  takes  seventy-two  hours.  With  it  tliere  occur  gameta?  for- 
Bmtirtu  nnd  sexual  pro[iagation  in  the  iiii*s«juito's  stoiuach,  entirely  analogous 
to  what  has  just  been  described  for  the  tertian  parasite. 

The  parasite  of  tropical  fever  forjus  small  rings  w  hich  enlarge  in  the  e^mrne 
of  the  fever  (*'  small ''  and  *'  large  liopic  rings  '*).  The  blood  corpuscles  theni- 
*lvM  do  not  become  larger  and  pilfer.  Tiie  ganieta'  of  the  trojiic  ]>arat*ite9 
■ppear  in  the  form  of  ?iuall  moon  crescents.  We  cannot  here  discuss  the 
■numerous  interesting  details. 

By  the  discovery  of  the  important  role  which  the  mosquito  plays  in  the 
tpwtd  of  malaria,  a  mass  of  epidemiologic  facts  regarding  the  occurrence  of 
the  disease  have  at  once  been  cleared  u]).  We  know  that  only  the  anopheles  can 
trniijimit  the  di.**ease,  not  the  c\dex  varieties.  It  is  furtlter  noteworthy  that 
Only  the  female  anopheles  subsist  on  blood,  and  therefore  can  transmit  the 
nudiria.  Only  where  temfM»ralure  and  moisture  conditions  satisfy  the  life 
Ofied*  of  the  anopheles  can  malaria  devehtp.     Where  levees  are  ilniined  and 
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the  mosquitoes  disappear,  there  malaria  eea?es.  Only  where  moRquitoes  cnn 
be  tlie  «gpntfi  of  tninsmission  is  the  importation  of  the  disease  by  a  malaria 
pntiont  into  a  inalnria-froe  ro|»ion  possiMe.  Aa  iiiosqiiilooK  exiRt  only  in  tiio 
warm  gcnson,  nialiiiia  it^  t-hioHy  u  Punitner  disoasi'.  It  has  lonj?  krn  known 
that  in  malarial  rej^ions  it  is  espwially  dangerous  to  sjHJud  tlio  ni^yflit  in  the 
open  air  or  to  sleep  with  open  windows.  This  is  at  once  e.xplained  by  the  fact 
that  mosquitoes  bite  only  at  night.  The  mosquitf)es  do  not  tly  very  high  above 
ground;  this  agrees  witli  the  fact  long  tanglit  by  ex|>erience  that  it  is  par- 
ticularly dangerous  to  nlt'Cp  on  the  ground,  and  much  less  so  in  elevak'd  j)l;u*es. 
Kvorything  whicli  [irotcuts  from  the  mostiuito — nets,  fires,  etc. — also  protects 
from  malaria.  Wliun,  through  a  universal,  tliorough  treatment  with  quinin 
(vide  ittfra)^  tlie  plasmodia  in  the  bhxKl  of  the  human  beings  in  a  district  are 
destroyed,  the  aickneea  is  more  and  more  restricted,  desjdle  the  most  numerous 
anopheles. 

To  all  appearances  the  malarial  pksmodium  and  its  various  stages  of  de- 
velopment cnnnot  long  maintain  a  scpurate  existence  outside  the  human  bfxly 
and  iht^  mos(|nito'p  body.  This  fact  aJforda  llie  l>est  security  that  gradually 
if  will  tie  possible  to  exterminate  malaria.  The  peri(nl  of  intubation,  from 
the  time  of  the  infection  by  lite  anopheles'  bite  till  the  first  attack-  of  fever, 
lasts  at  least  five  to  six  days,  but  may  take  as  long  as  twenty-one  days.  Suscep- 
tibility to  the  disease  is  very  general.  No  race,  no  age,  no  sex  is  iTiimum!  from 
malaria. 

The  investigations  with  regard  to  the  ]dasmodium  of  malaria  have  also 
€3cplainoJ  the  long-recognized  fact  that  in  chronic  malaria  large  amounts  of 
pigment  collect  in  the  internal  viscera.  The  pigment  is  a  metabolic  product 
of  the  parasites  and  arises  from  the  hemoglobin  of  the  attacked  red  blood 
corpuscles.  The  lil^eruted  pigment  is  taken  up  by  tlie  leucocytes  and  depos- 
ited in  the  inner  organs.  These  deposits  are  most  abundant  in  the  spleen, 
whicfi  in  the  chronic  varieties  of  the  disease  develops  into  a  firm*  hard  tumor; 
but  they  are  also  found  in  the  bone  triarrow,  liver,  brain,  and  kidneys,  leading 
finally  in  tlie  liver  and  the  kidneys,  in  fn'qnent  instances^  to  processes  of 
chronic  degeneralion  and  irifiamnmticm.  It  is  csjH'cially  noteworthy  that  in 
those  patients  who  present  the  moat  marked  cerebral  disturbances  (perni- 
cious comatose  fever,  vide  infra),  the  cerebral  capiSlariea  are  found  to  be  com- 
pletely occludt-d  with  pigmented  plasmodia. 

[Perio<Iical  fever  is  very  widely  distributed  in  the  United  States,  and  in 
the  southern  portions  occurs  in  severe,  though  not  in  the  severest,  forms.  Some 
regions  which  were  formerly  free  from  it  are  no  longer  so,  and,  ric«  vena, 
some  regions  which  were  greatly  subject  to  it  are  now  exempt. 

The  hopes  wliieli  have  been  entertained  in  some  quarters  that  malarial 
regions  might  be  rendered  healthy  by  large  plantations  of  the  Australian  euca- 
lyptus globulus,  a  rapidly  growing  tree  which  absorbs  immense  quantities  of 
water,  do  not  seem  likely  to  be  realized  in  the  light  of  Frcncli  cxpcrieuce  in 
Africa,  and  in  that  of  the  Trappist  imuiks  in  Italy. 

The  following  details  may  be  of  use  to  lliosc  who  are  not  familiar  with 
the  method  of  blood  examination:  The  finger  tips  should  first  1m3  stTubhed 
with  a  nailbnit^h,  and  soap  and  water,  and  then  washed  in  alcohol  or  ether, 
to  obviate  the  danger  of  mistaking  minute  particles  of  dirt  for  the  pigment- 
granules  derived  from  the  destruction  of  red  blood  corpuscles.     A  portion  of 
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a  drop  of  }>]ood  is  Uiea  to  be  rweived  on  a  scrupulour'ly  clean  object-  or  covcr- 
glaa«,  and  tqueeised  out  lietween  tlie  two,  go  timt  a  thin  layer  of  blood  with 
sepnmtion  of  the  individual  corpuscles  is  secured.  The  aincelioid  forms  of 
the  Plasmodium  retain  their  movements  for  a  number  of  minutes  in  a  warm 
room,  much  longer,  of  course,  witli  a  warm  stage.  The  presence  of  pigment- 
granules  in  the  red  ci>rpuscles  may  l»e  t!ie  readiest  indicatinn  of  the  presence 
of  the  organism.  The  erescentic  forms  are  found  more  especially  in  chronic 
cases  which  have  been  under  treatment  by  quinin,  as  is  stated  by  Osier,  Many 
of  the  other  forms  can  lie  found  in  the  bio«>d  only  during  a  paroxysm. 

In  dried  and  staiue<l  specimens  it  is  also  possible  to  detect  the  organisms, 
but  amoelioid  movement  is,  of  course,  lost.] 

We  shall  consider  below  chiefly  the  common  forms  of  intermittent,  such 
Hs  appear  in  Germany,  contenting  ourselves  with  a  very  brief  dcH-Tiptiou  of  the 
Bcvcrer  forms. 

Varieties  of  Halarial  Disease. — 1.  Intehmittkat  Fkveb. — This  is  the 
simplest  and  most  fre(|uent  form,  and  has  for  its  especial  characteristic  the 
relative  brevity  of  the  febrile  attacks,  which  almost  always  exhibit  a  remark- 
ably uniform  iype,  A  febrile  attack  of  this  kind  is  frequently  the  very  first 
symptom  of  the  disease.  In  other  cases  the  paroxysm  of  fever  is  preceded 
by  a  prodromal  stage  lasting  several  days,  during  which  the  patient  feels 
languid,  has  no  real  appetite,  complains  of  headache  and  pain  in  the  back  of 
the  neck  and  in  the  lindjs,  and  often  even  thus  early  presents  a  slightly  yel- 
lowish complexion  and  an  enlarged  spleen. 

In  the  t\-pical  attack  of  intennittent  fever  there  are  three  stages.  The 
attack  begina  with* a  chill.  There  is  pronounced  malaise,  attended  by  intense 
chilliness  and  more  or  less  shivering.  The  skin  is  cool  and  pale,  the  face  may 
be  somewliat  livid.  The  temj»erature  of  tlie  interior  of  the  body  is  elevated, 
and  rapidly  rises  higher.  In  by  far  the  greater  nuridier  of  cases  the  attack 
occurs  in  the  morning,  or  at  least  before  noun,  and  hut  seldom  later  in  the 
day.  This  cold  stage  varies  greatly  in  length,  usually  lasting  au  hour 
or  two. 

The  chilliness  is  followed  by  the  hot  stage.  The  skin  grows  burning  hot, 
the  face  flushes,  the  pulse,  which  was  Iwfore  sniull,  iK'cnines  full,  and  the  action 
of  the  heart  is  excited.  At  first  the  temperature  continues  to  increase,  and 
reaches  in  this  stage  its  maximum  for  the  attack.  It  is  exceptional  for  it  to 
remain  under  10t°  F,  (40°  ('.),  and  by  no  means  rare  for  it  to  touch  10fi°,  or 
even  lO?*"  F.  (41°  to  41.5°  C).  This  stage  almost  always  lasts  longer  than  the 
pnx-eding,  generally  about  three  to  five  hours.  Tlie  temperature  may  begin  to 
fall  as  early  as  tfie  latter  part  of  the  hot  stage,  but  may  persist  till  the  begin- 
ning of  the  third  stage. 

In  this  sweating  stafje  the  skin  grows  moist,  and  there  is  soon  a  profuse 
general  perspiration.  Tlie  palieiit  begins  to  feel  much  bolttr.  In  a  few  hours 
the  temiierature  usually  becomes  normal,  and,  after  lasting  in  all  about  eight 
to  twelve  hours,  the  attack  is  over.  It  may  Im-  sh(trter  or  rarely  longer.  Usu- 
ally, however,  the  tcnifUTnture  keeps  on  sinking  shjwiy,  so  as  to  he  slill  suljiior- 
mul  even  on  the  riext  nmniing,  perhaps  noi  Jibove  i)?"  F.  {^C°  (\). 

There  are  certain  pixuliarities  in  the  temperature  curve  which  we  have 
oureeh'es  observed.  Tlie  elevation  of  temperature  is  almost  invariably  more 
rapid  tlian  its  decline.    The  rise  is  most  abrupt  during  the  first  hours  of  the 
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cold  staf^o,  and  slower  during  the  first  portion  of  tlie  hot  stfl^.  The  asoent 
is  hut  very  seUloni  intomiptt'd.  During  tlie  liot  stn^rt*.  \vli»»n  tlio  fpver  is 
highest,  in  the  nei^^hhorliooil  of  l(»(i°  F.  (41°  C),  thore  are  not  irifre<|iiontly 
two  little  summits  to  the  fever  curve,  if  the  temperature  he  taken  nt  sliort 
intervals.  But  the  tempomture  may  for  hours  remain  the  same.  The  teni- 
jjerature  geiieniliy  ho^rina  to  full  some  little  time  W'fore  the  perspiration  is 
evident.  The  deeline  is  plow.  It  may  he  jierfeetly  eonlinuous,  or  it  may  be 
iuternipled  by  fre.sli  elevations,  which  are  &<irnelimes  pliglit  and  sometimes 
cnnsitlenihle.  In  many  eases  the  descent  in  hy  steps,  the  temperature  remain- 
iiig  the  suuie  for  hulf  un  Imur  or  an  hour,  and  then  ahruptly  falling  a  couple 
of  degrees  and  rejiiuinin^  for  a  time  at  thiti  new  leseL 
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Tta.  19. — Quotidian  iiitenuitteut  fever. 


Fiii.  20. — Tertiaji  iutenmttent  fever. 


The  chief  characteristic  ie  not,  however,  the  nature  of  the  single  attacks, 
hut  the  jH.vulinr  maimer  of  their  re[»etition.  If  the  case  is  not  under  treat- 
ment, the  single  attacks  keep  reiurring  fnr  a  luii|r  time  every  second  day. 
This  type  of  tertian  inlermittcnt  fever  (cf,  Fit^t*.  l\\  and  ^0)  is  pmhjihly  ttte 
most  frequent.  Not  infrc<|uently  daily  attacks  of  fever  occur  (<iuotidi«n  inter- 
mittent). But  this  quotidian  fever  is  nothing'  more  than  a  dnulde  infection 
willi  tertian  parasile.^,  the  ultacks  hein^  cauBiMl  hy  two  different  generations. 
if  there  are  two  nttackt;  in  one  tiay,  a  rare  event  among  us,  we  have  a  douhle 
qU4itiditin.  If  there  is  a  violent  attack  every  second  day,  and  on  the  inter- 
vpning  flays  there  are  milder  attacks,  it  is  a  case  of  douhle  tertian.  Very 
often  the  attacks  do  nrd  reeur  at  just  the  same  time  of  iIhv,  hut  n  few  hours 
earlier  eiirh  ^im^^  Less  frequently  they  are  later.  Tins  pe^niliarity  is  expressed 
l»y  the  term  "antiei|)ating ''  or  "retarding/*  as  the  ease  may  l»e — e.  p.,  a 
rvturdiiif!  (erlian  ajrue.  In  cas<?«  of  lon^^  standinfr.  the  paroxysms  may  finally 
luMi  all  tvjjniarity.  so  that  the  fever  is  deseriheil  u^^  **  ennHc." 

All  lliese  irre;julari(i('s  of  the  fi-vcr  are  eerlairdy  rihdrd  to  variations  in 
iht*  de^elo|tulenl  of  the  parasites  and  their  several  pencration.s.  The  typical 
UiWrunttcnl  *piartan  h-wr,  in  which  the  attacks  appear  <^nly  after  sevcBty- 
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two  liours  vnvh  timo,  owe  titeir  ocfurrence  to  a  spwial  variety  of  the  parasites 
(llie  ({Uftrtan  j>ara9ito8,  vidf  supra). 

Xoxt  to  the  febrile  attacks,  the  swelling  uf  tlie  spleen  is  the  most  constant 
ami  important  symptom.  It  is  usually  considerable  and  capable  of  (lemoE- 
etmtion  by  [xircutisinn  and  palpation.  At  firnl  the  tumor  increases  with  every 
fresh  attack,  and  diininislics  but  little  dnrintf  the  intervals.  After  the  patient 
h  freed  fn»iii  his  attacks  of  fever  the  spleen  may  continue  eniar^red  for  ^onie 
time.  It  is  tender  on  prepsuro.  [CVrtainly  in  many  cases  tenderness  is 
ftbsent. — v.]  The  liver  may  likewise  he  swollen,  but  this  is  less  constant  and 
less  imfKirtant. 
Certain  changes  in  the  skin  are  very  characteristic,  chief  among  which  is 
a  peculiar  vellowish-brown  dlsc()l(»rati(»n.  This  is  due  to  an  abnormal  deposi- 
tion of  pigment  in  the  skin.  Herj>es  on  the  lips  or  nrtse  is  seen  very  fre- 
quently during  the  attacks.  We  luive  seen  one  ease  of  heqH's  on  tlie  Lorniui. 
Iifention  has  also  been  nunle  of  urticaria,  purpura,  ami  other  eruptions. 

Other  internal  urgans  than  th*ise  already  sjM>kcn  of  are  rarely  much  dis- 
turbed.    One  symptom  should  be  mentioneil,  which  we  have  ourselves  seen 
K-vt.'ral  tinieH,  viz..  a  quite  niarkvd  acute  dilatatinn  nf  the  heart  ihiring  the 
•Hack.     There  were  no  bad  results,  and  the  normal  uioiditjon  was  srjon  rees- 
Ijihlishetl.     We  may  hear  during  the  attack  functional  (.ardiac  nmnrmrs  of  a 
btuwing  cliaracter.     Thoracic  examination,  parlicuhirly   ii"  made  during  the 
ftUack,  may  alTtird  signs  of  a  dry  bronchitis.     Someliiues  there  is  ctinstderable 
diarrhea,  or  other  evidence  of  iutestina!  tUTungcmeut.     iVtarrhal  jaundice  ia 
i-"iiline<l  to  the  severer  cases.     Snmetimes  the  virinc  lias  a  niodcrale  uiiuuint  of 
tlbuRien.     (tenuiuc  nephritia  Is  met  with  only  in  Ihc  graver  varieties  of  the 
iltseasc.     The  increased  excretion  nf  urea  on  t!ie  days  of  the  fever  results,  as 
in  any  fever,  from  the  increased  destriKtion  of  aMniTuen.     Severe  pain  in  the 
ccnictt!  and  npjwr  d(»rsal  vertehra*  is  regarded  ns  characteristic  of  intorrrnttcnt. 
Besides  the  typical  atiaclcs,  mditnenlary  and  modified  ones  are  not  rare, 
in  which  the  separate  stages  are  ill  defined,  or  in  part  wanting.     Wo  are  moat 
apt  to  Pce  this  in  cases  which  have  }>crn  already  trcaf<'d  with  ijuinin.     Clnl- 
ilrca  do  not  have  a  true  rigor.    They  merely  become  jude  <ir  H\id.    They  may 
pnsent  marked  nervous  symjUoms. 

2.  Peumi-Iol'S  I.\'TEitMiTTi:N"c  Fevkr. — The  malaiia!  fcvenausod  by  tropic 
parasites,  briefly  descrilnMl  al)ovc,  also  runs  its  course  in  single  attacks,  liut 
tlitsL*  often  last  for  a  long  time  and  occasionally  »H?(-ur  in  su<li  rapid  B\icceB- 
«wm  thai  an  almost  continual  fever  results.  The  siiigk'  (^tages  of  the  febrile 
attack  ore  not  so  sharply  defined  as  in  the  ordinary  intermittent  form.  The 
splenic  swelling  develops  only  in  the  later  course  of  the  disease,  while  fnmi 
tlie  bejrinning  a  severe  ana-mia  is  prominent.    Ttie  severer  forms  of  pernicious 


er  appear  especially   thrmigh    rela|»^ts   co"   with   renewed   iiifi-ctions.      I'ro- 
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nfitincwi  nervous  symptoitis  are  most  freqiierd.  There  inay  be  uncuusciousness, 
foma,  delirium^  or  epileptiform  or  tetanic  convulsions.  None  of  these  aymp- 
t<mi»  fiersist.^  longer,  as  a  rule,  thiin  ilncs  the  cfHiimoii  sort  of  an  attat^k,  and  in 
a  fnvurahh'  case  they  vanish  iniiijihlfly  wIm'U  the  sweating,  whicli  is  usually 
p^fHw.  brgins.  The  jircat  dangi-r  conn's  fr<tm  thi*  rci-urrcnce  of  the  attacks. 
A  ^Toiul  form  of  pfrnlctous  iutertiiitli'ut  fovcr  causes  violent  gastro-iritcstinal 
"mpiornK,  wliich  may  almost  cxa<*lly  imitate  the  algid  stage  of  cholera,  with 
vomiting^  diarrhea,  and  collapse;  or  there  may  be  severe  cardialgia,  dysentery, 
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aiul  lliL'  like.  In  the  so-called  pernicious  intermittent  with  jaundice,  intense 
j»uin«lii.i.'  uj>|it'art?  during  the  attiick,  with  vomiting  and  diarrhea,  and  soine- 
limcH  lliK  gravest  nervouH  s^niptoniH.  Helated  thereto  is  the  {jcruicious  biliary 
hemogiohiuuric  fever,  a  severe  form  of  malaria  especially  prevalent  in  West 
and  East  Afrtt-u,  cliararterized  l>y  icterus,  scvt-re  gaHlrif  symjitoriis,  and 
marked  licniogh)hinuri«  ;  Iil-uuc  the  uaniL*  "  black-watur  fevur."  As  Koe-h  has 
siiown.  ninnlar  phenomena  eau  be  caused  iu  predisposed  persons  by  large  doses 
of  quinin. 

[The  pernicious  form  occurs  in  isolated  cases  wherever  the  ordinary 
variety  of  tfie  disLnise  prevails,  but  is  iniuh  ntoro  ci>ninn)ii  in  the  SouthiTu 
and  Western  States,  and  there  varies  in  fivqnency  in  dilfcrent  years.  Period- 
icity in  the  attack  is  not  always  observed.  The  pernicious  character  is  not 
always  manifested  in  the  first  attack,  one  or  more  mild  jmntxysms  l)eing  often 
precedent.  In  this  country  tlie  algid  form  of  pernicious  fwriodic  fever  is  often 
called  '*  congest ive  chills,"'  and  this  fnnn  is  metre  cotninon  than  the  crtmatosu 
or  anollior  form  mentioned  liy  the  author — the  hemorrhagic.  In  the  latter 
the  blood  escapes  from  the  kidneys,  and  less  constantly  from  the  mucous 
membrane.  During  the  civil  war  the  mortality  among  t!ie  white  soldiers  of 
the  United   States  army  from  pernicious  iiinlniial  fever  was  2li.\)\  pcT  cent.) 

3.  ("JtitoNn:  Mai.akiai.  I'acukxia. — Iu  the  true  malarial  regions  indi- 
viduals who  have  freijueatly  suffered  from  pronounced  ititcrmittenl  and  reiriit- 
tent  malarial  fever  may  alant  acquire  a  chronic  diseasetl  condition,  apjieuring 
sometimes  uniler  most  tlivcrse  ffM'ms  anil  being  due  to  the  cbmiiic  malarial  in- 
fe<'tion.  These  patients  usually  show  marked  nnn-nua  and  a  decided  yellowish 
malarial  eomplexinn.  Ocensioniilly  real  felirih'  attacks  do  not  ocimr  at  all, 
but  there  e.xist  only  yyn»ptoms  of  general  dehiliiy,  amtrexia,  nausea,  tendency 
to  diarrhea,  or,  more  rarely,  constipation,  a  feeling  of  fullness  in  the  head, 
insomnia,  frequent  pcrtsjiiration,  muscle  and  jnitd  pains,  dys|ui(ea,  palpitation, 
etc.  In  other  cases  these  symptoms  are  aggravated.  Severe  nervous  phe- 
nomena, as  trembling,  paralyses,  psychic  disturbances,  intestimd  symptoms,  or 
ictorns  may  (Kcur.  Dropsical  conditions  develop,  and  epistn\is,  ecchymoses, 
and  Hcorhutic  symptoms  have  been  observed.  Examination  nf  tlic  inner  organs 
often  shows  large,  firm,  spk-nie  tumor  and  bejmtie  enlargtiui'nt.  Ascites  oc- 
curs but  rarely.  In  some  cases  irrcgidar  febrile  conditions  still  occur  (chronic 
malarial  fever),  but  in  tlieir  blood  ])Iasmodia  are  demonstrable  only  with 
difliculty  and  in  small  numbers.  Finally,  secondary  diseases  are  possible — e.  g., 
tulierculosis,  amyloid,  or  dysentery — and  these  luay  pr<ive  the  iinnicdtale  cause 
of  doath.  The  milder  forms  may  be  cured,  but  seldom  unless  the  patient 
abandons  forever  the  malarial  district. 

4.  Maskkd  Ixtehmittent. — This  is  the  designation  of  cases  in  which,  al- 
though there  is  no  fever,  certain  other  disturbances  arise  in  regular  intermit- 
tent attarks.  ('hi<'f  among  these  is  neuralgia.  Its  favorite  seat  is  the  supra- 
orbital branch  of  the  trigt'tniims.  It  may  occur  in  the  other  branches  of  the 
flame  nerve,  or  in  tfie  sciatitr,  Ihe  anterior  crural,  the  nerves  of  the  brachial 
plexus,  and  elsewhere,  Cardialgia  and  enteralgia  may  otrur  in  the  same  way. 
The**'  attacks  last  from  thirly  minutfs  1o  several  liours,  and  are  frequently 
flsswialcd  with  all  sorts  td  innslitutimial  sympttmis,  hut,  as  we  have  said,  are 
afebrile.  There  may  be  a  sj)lenic  tumor,  which  aids  diagnosis;  but  this  sign 
may  be  wanting. 
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Numerous  other  iniorriiitk'nt  (iisoMlcTs  iH^suloii  nourulgirt  linvo  liccn  de- 
scribed us  niunkeil  inttTiniltLTit.  Tiif  li.st  inclmlos  ^''dstric  and  intestinal  liis- 
inrlMinirs,  iTiimnH,  lili'i'dirif?,  olt*.  VW  itiust  mid,  howfvrr.  Mint  Ihnst*  wlio  have 
d»?st'ril«'d  (lisiMiKi'S  of  this  sort,  point'  of  whi<'h  Htvin  strnTi;;i.'  (.'noiit^li,  hnve  not 
always  Ixrn  ns  criticnl  as  they  ou^ht,  iind  that  tho  tonncrtion  iK-tuoen  many 
cuses  of  '*  muskt'd  inlfrniittmit  "  and  true  niahirin  is  more  than  douhtful,  par- 
ticularly as  the  demoiiHtnition  nf  the  plusmodlum  in  the  blood  in  cases  of  sn- 
called  *'  mjipked  niuhiriii  "  ia  almost  never  possible. 

|r5.  TYPiio-M\i.Ain,\i.  Fkvi:«. — Tliis  is  a  term  which  was  formerly  in  use, 
hut  it  is  not  a  distinct  disease.  It  expresses  a  condjinution  in  the  same  indi- 
vidual at  the  same  time  of  the  effects  of  tlie  special  poison  causative  of  each 
affection.  Typhoid  heing  a  continued  fever,  its  complication  wilh  malaria 
results  in  a  pyrexia  of  a  remittent  ty[K\  The  combinatinn  of  the  two  otTurs 
in  malarial  regions,  especially  in  the  Soutlieru  States,  and  may  be  seen  in 
nonmalanal  regions  in  the  persons  of  thoee  in  whom  malaria,  contracted  else- 
where, is  in  a  more  or  less  active  state. 

The  characteristic  symptoms  of  the  two  diseases  are  ititerniiu^ded,  those  of 
typhoid,  the  ^nver  disease,  usually  predominating.  The  lii^tory  of  the  ease 
snd  careful  observation  of  the  symptoms  will  generally  clear  up  any  doubts 
felt  as  to  the  dia^osis  in  the  early  stages.  Tt  would  naturally  Ije  su]i[»oseil 
that  the  combined  affections  must  produce  an  illness  more  severe  in  i'liiinicier 
and  more  unfavorahh*  as  regards  prognosis  tlian  belongs  to  simple  typhoid. 
Such  does  not,  however,  seem  to  be  the  case.  Woodward's  statistics  show  that 
the  mortality  of  uncom[dicated  typhoid  was  far  gi'cater  among  the  white  aud 
colored  troops  alike  during  our  late  (Mvil  War  than  was  the  mortality  of  typbo- 
malarial  fever. 

The  treatment  as  regards  the  typhoid  fever  differs  in  no  way  from 
that  suitable  for  cases  of  the  ordinary  affection;  the  periodic  element 
deniandfl  tlie  management  appropriate  to  simple  intermittent  or  remittent 
fever.  ] 

Diagnosis. — It  is  often  very  difficult  to  diagnosticate  a  case  of  intennitttnit 
fever  at  the  iirst  visit,  particularly  in  a  place  where  malarial  poisoning  is  in- 
frequent. The  history  of  the  ease  is  not  always  enough  to  put  one  on  the 
right  track;  and  a  single  examination  of  the  patient  may  prove  equally  nega- 
tive in  its  practical  results,  whether  it  is  made  during  llii'  febrile  stage  or  in 
the  interval.  Continued  observation,  however,  will  almost  always  disi-lose  the 
regularity  of  the  febrile  attacks,  the  splenic  tumor,  the  characteristic  com- 
ple^tion,  and  tlie  herpes;  and  our  diagnosis  becomes  evident.  Still,  it  is  not 
\en'  €».\ception}d  for  iin  intermitting  fever  to  be  taken  at  first  for  an  intermit- 
tent malarial  oue,  while  eventually  some  quite  different  disease  is  found  to 
produce  the  symptom.  Pya'inia  nuty  give  rise  to  mistakes  of  tfiis  kind;  also 
purulent  phlebitis,  acute  ulcerative  endtK-arditis,  aud  even  tuberculosis.  We 
should  be  very  cautious  in  making  a  hasty  diagnosis  of  "  irregular  intermittent 
fever."  Our  own  experience  has  taught  us  that  almost  invariably  the  ease 
turns  out  to  be  something  else.  Where  there  is  doubt  we  nuiy,  in  addition 
to  a  careful  consideration  of  all  the  symptoms  and  a  thorough  physical  ex- 
amination, 1)0  aided  by  Iho  therapeuti<'  action  of  t]ui!iin  (ritlf  infra).  If  a 
high  fever  of  intermitting  type  is  nffcfted  by  large  doses  of  quinin  but  tem- 
porarily if  at  all,  then  a  diagnosis  of  nudarial  intermittent  fever  ia  rendered 
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floiiKH'iil.     An  :il)<iiliitrly  certain  <lingiiosis  oin  In-  iruitlr  un\\   l>v   liri'ling  tlic 
piaKUHHliu  in  llu-  hlmul  iiihIlT  the  Miirrom.o|io. 

After  due  pruelice  and  by  the  use  of  Ic-nscs  of  svitlieieiit  iua>niif.vn»>?  |X)wcr, 
the  parasites  may  fretjuently  l>e  recDgnized  in  the  uiiHtaiueil  IjIimxI.  The 
inviuinition  should  he  tliin.  Staiuiii;;  with  tuethykne  hUie  and  eosin  In'iu^s 
out  the  Htrurture  more  elertrly.  We  have  already  j^aid  that  tiie  greatoet  skep- 
tielsm  is  n"i|uisile  in  the  diagnosis  of  **  m asked  intermittent-** 

Treatment. — Malarial  poisoning  is  one  of  the  few  dis^^nses  upon  wliieh  we 
can  make  n  direct  nttaek  with  assured  success.  In  fjuinin  we  popse^B  a  remedy 
wliicli  ]M'ol»ahIy  acts  upon  llie  very  eausi*  of  the  disease,  and  its  thera|»eutic 
efficacy  is  undispuled.  Qiiinin  is  therefoie  the  t?«vereig^n  remedy  in  nil  forms 
of  malarial  poiBoning,  and  i«  often  the  only  drug  employed.  In  the  mikl  eaBep, 
which  lire  the  only  kind  that  occur  in  (iernmny.  we  do  not  u^^ually  give  the 
remedy  upon  the  instant  that  llie  ])aLicnt  comes  umk-r  treatment,  it  is  hest 
to  wait  for  one  or  two  attacks,  |tjirtly  to  make  sure  of  our  dia;jnosis.  and  pnrtly 
to  leurn  what  the  type  of  the  fever  is.  whether  {juotidian.  tertian,  anticipating, 
or  recurring  at  t!ie  same  hour;  and  in  most  cases  this  delay  works  no  hami 
to  the  patient.  During  the  attack  itself  there  is  stddoni  any  use  in  special 
treatnu'nt.  Of  course,  the  patient  nuist  stay  in  hed  and  he  kept  wnrui  during 
tlie  cold  stage,  and  Juivc  lighter  coverings  during  the  hot  stage.  During  the 
afebrile  interval  the  patient  nmy  he  up  if  Ijc  feels  strong  enough  and  is 
careful.  Quinin  (hydrochlorate  or  (sulphate)  is  given  about  five  or  six  hours 
before  the  next  attack  is  due.  It  is  hest  to  administer  one  large  dose  of  20 
to  :M)  gv.  (gin.  1.5  to  2),  either  in  8(dution  or  in  ciqisules  of  7  gr.  (gni.  0.5) 
each.  If  the  quinin  be  given  in  powder  or  capsules,  it  is  a  gootl  way  to  follow 
it  with  a  few  drops  of  muriatic  acid,  to  jtromote  its  solution  iii  the  stomach. 
Often  one  large  dose  prevents  the  next  attack.  In  other  cases  it  does  oL'cur, 
but  with  le.ss  subjective  disturbance,  no  chill,  and  more  moderate  fever.  We 
must  then  give  another  large  dose  before  the  second  attack  is  exjK'cted.  If 
the  attack  does  not  take  place,  then  we  nmy  give  for  several  days  quinin  to 
the  amount  of  8  gr.  (gm.  0,5)  per  fficm.  After  all,  relujises  are  jiossible,  even 
at  the  end  of  several  we**ks;  hut  they  yield  readily  to  quinin. 

The  suliHtitutes  for  quinin  projtoseil  in  various  <{Uflrtcrs — concliinin,  cin- 
chonidin,  euquinin,  etc. — have  proved  to  he  less  effective. 

In  the  treatment  of  pernicious  intermittent  fever,  of  the  masked  forms,  of 
the  remittent  iind  continued  fevers,  the  chief  remedy  is  likewise  q\nnin.  given 
in  siillii  lent  doses,  linetelli  liiis  shown  that  sometimes  in  pernicious  ivw.v  the 
direct  injection  of  quinin  into  a  vein  may  save  life.  Much  less  reliahle  is 
methylene  blue,  f<iur  tu  si.\  times  daily,  gm.  0.1  (gr.  jf^s.),  iu  gelatin  capsules. 
In  all  cases  of  considerable  duration  it  is  also  of  the  greatest  importance  to 
remove  the  patient  froui  the  mahirial  region,  if  il  can  possibly  he  done.  This 
often  proves  to  be  the  only  way  to  avoid  rel'a[>ses  and  attain  a  ]>erfeet 
cure. 

In  cases  of  longer  standing,  quinin  sometimes  loses  its  power.  Then  we 
resort  to  arsenic.  It  is  frcMjuently  employed  in  malarial  cacliexia  and  in 
intermittent  neuralgia,  cither  nhmc  or  combined  with  iron.  We  give  gtt.  v 
to  viij  (if  Fowler's  solution  two  or  three  times  a  day  iu  water.  It  is  still 
l)etter  to  give  pilla  of  arsenious  acid  containing  -jfn  to  ^^  gr.  (gm.  0.002  to 
0.(>03)   and  gradually  increasing  to  a  daily  dose  of  i  to  i  gr.    (gm.  0.1)1 
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to  0.012).    That  careful  symptomatic  and  dietetic  treatment  is  also  essential 
is  a  matter  of  course. 

[There  is  nothing  to  be  gained  by  allowing  a  patient  to  have  an  unneces- 
sar)-  fliill.  If  there  is  a  reasonable  probability  that  his  paroxysms  are  due  to 
malaria^  a  prompt  effort  should  be  made  to  cut  them  short.  Four  hours  is 
the  shortest  time  that  it  is  safe  to  allow  for  quinin  by  the  stomach  with 
probability  that  the  expected  chill  will  be  prevented.  The  drug  acts  much 
more  promptly  when  given  hypodermically.  The  hydrobromate  is  preferred 
by  some  to  the  sulphate  for  subcutaneous  use  on  account  of  the  necessity  of 
using  acid  to  dissolve  the  latter,  and  the  consequent  risk  of  abscess.  Such  a 
risk  shoidd  have  no  weight  if  the  physician  has  any  suspicion  that  he  has  to 
deal  with  the  pernicious  form  of  the  disease.  If  the  stomach  is  irritable, 
the  remedy  can  be  given  by  enema.  Quinin  can  also  be  given  by  supposi- 
tory, though  it  may  thus  produce  some  irritability  of  the  rectum;  but  the 
impossibility  of  disguising  the  bitter  taste  of  the  remedy  or  of  making  chil- 
dren swallow  capsules  renders  this  a  valuable  means  of  treatment  sometimes 
in  infants  and  young  children. 

Warburg*s  tincture  is  an  antiperiodic  which  does  good  service  in  cases 
which  do  not  Aield  to  the  ordinary  methods  of  treatment. 

The  hypodermic  injection  of  pilocarpin  is  reported  to  abort  an  impending 
chill. 

Some  prefer  divided  and  smaller  to  the  single  and  large  dose  of  quinin  or 
one  of  its  substitutes,  a  difference  of  view  which  is  of  minor  importance. 

In  the  remittent  forms  boldness  in  the  use  of  quinin  is  required.  Cinchon- 
ism  should  \>e  induced  as  promptly  as  may  be,  and  maintained  to  a  mild  degree 
for  several  days;  the  quantity  of  the  dmg  can  then  be  gradually  diminished. 

The  treatment  of  the  pernicious  forms  of  periodic  fever  presents  itself 
under  three  main  heads : 

1.  The  prevention  of  pernicious  paroxysms, 

2.  The  treatment  of  the  ])aroxysms  w^hen  present. 

3.  The  prevention  of  a  recurrence. 

1.  We  have  seen  that  very  frequently  the  pernicious  character  is  manifested 
after  the  occurrence  of  one  or  more  mild  attacks ;  consequently,  in  localities  and 
seasons  marked  by  the  occurrence  of  grave  cases  it  is  an  imperative  duty  to 
treat  every  mild  case  promptly  and  energetically,  a  course  which  unquestion- 
ably saves  many  a  life. 

2.  The  management  of  the  paroxysm  differs  according  to  the  form  which  it 
assumes;  in  other  words,  is  largely  symptomatic.  Bemiss  (Pepper's  "  System 
«f  Medicine")  says:  "The  cure  of  a  congestive  chill  is  one  of  the  most  dif- 
ficult problems  the  physician  can  possibly  encounter."  Heat  externally,  opium 
and  chlorofonn  by  the  mouth,  and  morphin  and  atropin  subcutaneously,  nutri- 
tion by  the  stomach  or  rectum,  according  to  circumstances,  and  alcoholics  if 
the  action  of  the  heart  is  feeble,  are  the  measures  of  widest  application. 

Whatever  the  type  of  the  attack,  a  weak  heart  calls  for  alcoholic  stimula- 
tion.   Cinchonism  is  always  to  he  induced  as  rapidly  as  possible. 

In  the  comatose  form  it  is  to  bo  remcinl)orod  that  tin;  cerebral  and  other 
nmoui;  svmptoms  are  not  due  to  congcs-tion,  hut  prol)ah]y  to  a  combination 
^Jftlie  malarial  and  secondary  blood  poisons.  To  (juote  Hemiss  again :  "  Efforts 
to  nourish  the  patient  must  never  be  relaxed.    One  must  see  many  of  these 
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cases  before  he  can  realize  how  often  they  recover  from  conditions  apparently 
hopeless  when  promptly  treated  and  properly  nourished." 

Tlie  hemorrhagic  form,  like  the  others,  demands  cinchonism  and  careful 
nutrition,  but  also  hemostatics.  Purgative  doses  of  calomel  are  indicated  in 
some  cases  of  each  form,  but  should  not  be  given  in  a  routine  manner. 

3.  Prompt  cinchonism  is  the  chief  means  of  attaining  the  third  aim  of 
treatment.  Removal  to  a  healthy  locality  should  be  secured  if  possible,  and 
tlie  general  condition  of  the  patient  requires  careful  attention. 

It  remains  to  add  that  those  going  to  a  malarial  region  can  often  avoid 
contracting  the  disease  by  taking  advice  of  a  local  physician  as  to  hygienic 
precautions,  and  by  moderate  divided  doses  of  quinin.] 


CHAPTER   XV 

DENGUE 

[This  affection  has  never  appeared  in  Germany,  and  hence,  doubtless,  was 
omitted  by  the  author.  The  name  "  dengue "  is  supposed  to  be  a  Spanish 
corruption  of  dandy,  the  term  dandy  fever  having  been  applied  to  the  disease 
by  the  West  India  negroes  on  account  of  the  stiff  carriage  of  those  affected  by 
it.    Another  name  is  "  break-bone  fever.^' 

Tlie  disease  generally  appears  in  epidemics,  and  is  almost  exclusively  con- 
fined to  tropical  and  semitropical  countries.  In  1780  an  epidemic  supposied 
to  be  dengue  prevailed  in  Philadelphia,  and  outbreaks  have  occurred  repeatwlly 
in  the  Southern  States  in  the  last  hundred  years.  In  1880  Charleston,  Savan- 
nah, New  Orloans,  and  other  Southern  cities  were  visited  by  it.  It  is  prevalent 
in  Texas,  and  has  recently  occurred  in  the  Philippines. 

i£tiology. — As  to  the  causation  but  little  is  known.  Those  who  have  had 
opportunities  of  studying  the  disease  consider  it  both  contagious  and  infec- 
tious, and  the  inference  that  it  depends  on  a  specific  germ  is  readily  suggested. 
It  seems  to  prefer  low  lands  along  the  seashore,  and  to  be  influenced  by  mete- 
orological conditions  in  that  it  generally  prevails  during  the  summer  and  dis- 
ai)poars  as  cold  weather  comes  on.  Neither  age,  sex,  nor  condition  affords  any 
protection  from  the  disease;  it  was  thought  by  Dickson  that  one  attack  gen- 
erally confers  immunity  for  life. 

Pathology. — The  disease  is  so  rarely  fatal  that  few  opportunities  have  been 
afforded  for  its  post-mortem  study.  So  far  as  is  known,  it  has  no  peculiar 
lesions.  The  prominence  and  the  character  of  the  muscle  and  joint  pains 
have  led  some  observers  to  think  the  affection  related  in  some  way  to  rheu- 
matism. 

Symptoms  and  Course. — The  onset  is  usually  sudden,  but  a  pronounced 
chill  is  said  never  to  occur.  Prodromata  similar  to  those  of  other  infectious 
discaw's  iin;  sotiictinies  observed,  hut  the  first  symptom  is  very  often  pain  and 
stiffness  in  th(!  muscles  and  joints,  witli  frei|uent  swelling  of  the  latter.  The 
large  and  small  joints  are  equally  afftrted,  and  the  pain  is  increa8e<l  by  motion. 
With  the  pain  there  is  a  rise  in  temperature  and  in  the  frequency  of  the  pulse. 
The  pain  is  apt  to  increase  during  the  first  two  or  three  days  and  disappear 
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on  tlie  fifth,  but  irregular  remissions  are  liable  to  occur.  As  the  thermometer 
falls  the  pain  ami  other  symptoms  diminish,  but  reappear  in  full  force  with 
any  subse<|uent  rise.  During  the  later  days  of  the  disease  a  skin  eruption 
ap]>ears  on  the  upper  part  of  the  body,  and  in  severe  cases  l>ecomes  general  in 
about  two  days.  This  eruption  is  very  variable  in  character;  it  may  appear 
pimply  as  an  erythema,  or  simulate  the  eruptions  of  scarlet  fever,  rubeola, 
lichen,  or  urticaria ;  it  is  apt  to  be  associated  with  well-marked  heat  and  itch- 
ing of  the  skin.  In  mild  cases  the  eruption  is  evanescent  or  absent.  Swelling 
of  the  lymphatic  glands  is  not  uncommon;  in  severe  cases  the  mucous  mem- 
brane of  the  mouth  and  nose  is  reddened,  and  hemorrhage  from  the  outlets  of 
the  body  has  been  observed.  Pregnant  women  are  apt  to  miscarry.  Delirium  is 
rare  in  adults,  but  common  in  cliildren;  the  face  is  generally  flushed,  and  the 
eyes  are  injected ;  the  tongue  becomes  increasingly  coated  as  the  disease  pro- 
gresses, the  appetite  is  lost,  nausea  is  not  uncommon,  vomiting  is  rare.  The 
bowels  and  the  kidneys  present  no  constant  or  distinctive  symptoms. 

In  mild  cases  recovery  is  sometimes  rajyd;  sometimes,  and  especially  after 
severe  cases,  convalescence  is  very  tedious,  the  muscular  and  articular  pain  and 
stiffness  passing  off  gradually,  and  the  glandular  swelling  lasting  for  weeks. 
Copious  skin  eruptions  are  followed  by  desquamation. 

Diagnosis  and  Prognosis. — As  to  diagnosis  there  can  seldom  be  any  dif- 
ficulty during  the  prevalence  of  an  epidemic.  The  first  cases  are  the  only  ones 
which  are  liable  to  be  mistaken,  and  even  their  nature  cannot  remain  long  in 
doubt.    The  prognosis  is  uniformly  good. 

Treatment. — We  are  acquainted  with  no  agent  capable  of  aborting  or  cut- 
ting short  the  disease ;  nor  is  there  any  known  measure  of  prophylaxis  except 
for  an  individual  to  keep  away  from  those  places  in  which  the  affection  is 
known  to  prevail. 

The  treatment  of  the  attack  is  simply  symptomatic;  notable  pain  calls  for 
opium  in  sonie  form.  Quinin  has  not  seemed  to  be  of  service.  Debility  follow- 
ing the  attack  demands  suitable  alimentation  and  tonics.] 


CHAPTER    XVI 
YELLOW    FEVER 

fTiiiR  disease  is  not  a  visitant  of  Germany,  but  its  consideration  cannot 
be  omitted  from  a  text-book  on  the  practice  of  medicine  for  use  in  America. 
In  the  following  description  tlie  aim  M'ill  be  to  bring  out  the  more  important 
features  of  the  disease,  while  for  fuller  details  the  reader  is  referred  to  larger 
vorks  and  monographs. 

Sinology. — Yellow  fever  is  an  acute  infectious  disease,  confined  within 
certain  geographical  limits,  and  occurring  chiefly  in  epidemics  of  greater  or 
less  extent.  In  certain  localities,  notably  Havana,  Rio  de  Janeiro,  Vera  Cruz, 
wid  other  Spanish-American  ports,  it  has  until  recently  been  endemic.  The 
influence  of  temperature  is  well  estahlished;  the  disease  prevails,  namely, 
during  the  summer  or  the  warm  season,  and  is  abruptly  arrested  by  one  or 
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two  flet'iiUM]  frostK;  ilunipiiess  is  fjivoraljle  to  it.  That  it  depotuls  ultimately 
oil  II  HiHTJal  vanw  arul  dooB  not  origliuite  de  novo  an;  luuHsiMikMl  rutts.  'I'lie 
8|M}eific-  or^'nriiHirt  Htrrns  tii  l)0  of  viltniiiiii-roH-npif  niimiteiiuss,  Imt  sfparablr, 
however,  frdm  the  ljUnHl-scruiu  bv  (iltralion.  Iiifwtiuii  npiwars  to  be  more 
active  at  iiijrlit  than  duriii^  the  ilay,  prefi-ts  luw-lyini:  ili^trirtt*.  and  in  them 
hiigH  the  grniiml  to  a  eertain  extent.  Tt  is  liniiltMl  to  the  sea  coast  and  to 
altitudes  of  letui  than  1,U(H)  feet.  Bad  ganitary  eonditious  are  nio^t  important 
accessory  eauses  of  tiie  disease.  It  is  a  rcninrkalilo  fnet  that  in  larj^e  eities 
the  infe('ti(»n  may  he  of  great  virulenee,  hut  etnilined  tn  a  limited  ilistriel  or 
distriets,  by  earefully  shunnin<!;  wliieh  unprntpctcd  persons  are  ctunparatively 
safe.  An  iufeeled  area  is  apt  to  extend  itself,  hut  the  progn^ss  ia  slow,  and 
ifi  interrupted  by  streams  of  water,  Id^h  walls,  or  sirnply  streets. 

In  18S1,  Kinlay,  nf  Havana.  su«i;,'eHte(l  tliat  yolhiw  fever  ndjiht  he  trans- 
mitted by  nKH(niitoes.  In  VMH)  Ibe  Yellow  Fever  Commission  of  the  United 
Stales  Army,  eompoaed  of  Drs.  Keed,  Carroll,  Lazeiir,  and  A;?rnmonlo,  demon- 
strated that  a  certain  mosquito,  Siiujomyin  fnM'iuUt,  conveys  the  disease  from 
one  human  lioinj?  to  another.  An  interval  of  at  least  twelve  days  seetns  to 
be  necessary  fnr  the  infet-ted  m(ts(]wilo  tf»  iMX'onie  vlruleiit.  It  was  also 
demonstrated  that  articlt's  of  chithiii;;  and  bed  liuon  soih-d  by  the  sick  have 
no  power  to  spread  the  disease.  These  facts  have  been  amply  eontirme<I  by 
the  sutxtiss  obtained  in  Havana  anti  l*anaiim  in  suppressing  yellow  fever  by 
exterminating  tiie  mosriuito. 

As  a  rule,  one  attack  of  the  disease  renders  the  system  of  that  person 
insusceptible  forever  after;  the  natives  of  a  yellow-fever  district  are  far  less 
liable  to  contrai't  the  disease  than  ai*e  those  who  move  into  the  district  from 
elsewhere,  probably  because  they  have  had  the  disease  in  a  mild  form  in 
childliood.  The  ne^ro  race  is  susceptible  to  the  disease,  llum^h  in  a  less 
degree  than  the  wliites,  and  in  the  coh)red  the  uiVectuHi  is  far  less  fatal. 
Neither  age  nor  sex  has  any  Bpecial  bearing  on  susceptibility.  The  stage  of 
incubation  ifi  usually  thi*ee  or  four  days.  Inoculation  experiments  showed 
an  incubation  period  varying  from  forty-one  liours  to  five  days  Beventeen 
hours. 

Pathological  Anatomy. — The  disease  invcdvcs  no  constant  and  peculiar 
lesions.  In  rapidly  fatal  eases,  congestion  and  often  hemorrhage  arc  ftnind, 
e6|>et'ially  in  the  nervous  system,  liver*  kidneys,  and  digestive  tract.  In  fatal 
o^ses  of  longer  duration  more  or  less  parenchymatous  deu:eneration  is  foinul. 
A  fatty  degeneration  of  the  liver  if*  rpiitc  common,  and  imparts  n  yellow  color- 
ation to  the  organ,  giving  rise  to  ttte  terms  cafv  an  Imt,  or  boxwood  liver. 
tiaundiee  of  tlie  skin  and  tissues  generally  is  also  observable  after  death,  and 
depends  upon  causes  in  no  way  connected  with  mechanical  ohstniction  to  the 
flow  of  bile  into  the  intestine  during  life.  Splenic  enlargement  is  conspicuous 
by  its  absentv. 

Course  and  Symptoms. — The  onset  of  the  disease  is  generally  sudden,  but 
it  may  l)e  preceded  for  a  few  days  by  malaise  and  other  signs  of  general  con- 
stitutional disturbance;  t!ie  initial  chill  is  seldom  severe,  reaction  following 
soon  and  the  Ihermnmeler  rising  to  10*<*°  to  105°  F. ;  hyjKM'pyrcxia  is  rare. 
The  pulse  rate  dtH?e  not  increase  proportionately  with  the  fever.  'I'he  face 
becomes  flushed  and  the  eyes  injected  and  watery;  a  slight  jaundice  at  tliia 
early  stage  is  very  characteristic;  headache  and  pain  in  the  back  are  early 
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and  iii<ually  verj*  prominent  symptoms.  The  Iwjwels  are  confined;  the  tongue 
is  apt  to  be  clean  if  it  was  so  before  the  disease  canie  un;  the  stomach  la 
Uf>ually  Bomewhat  irritable,  ami  thon;  may  bt?  vomiting;  nuxloratf  o|njjafilric 
terKierrie!>s  is  coinmon ;  tlie  iiiiixl  reniains  clear,  as  a  nile,  but  dutiriuiii  is 
not  very  uncommon,  and  in  rliildren  a  convuUion  may  uslier  in  tlie  attack 
as  in  other  acute  infectious  diseases;  8iii,^iit  iiilainiiuuria  is  apt  to  occur  as 
early  as  the  second,  third,  or  fourtli  day.  This  hot  or  febrile  stage  may  last 
from  twelve  hours  to  several  days.  The  pulse  gencnjlly  lUn-lines  in  fre*iueiicy 
Ijcfiu'e  the  disease  has  reached  its  maximum.  As  tliu  fever  disapitears  the 
other  symptoms  vanish  also,  arui  the  second,  or  "stage  of  calm,'"  be^^ins. 
From  this  point  recovery  nuiy  be  rapid  and  unintcrnjpted,  the  whole  disease 
consisting  of  but  a  single  febrile  paroxysm  of  greater  or  less  intensity  and 
of  short  duration. 

In  grave  eases,  and  gravity  is  often  foreshadowed  in  the  first  stage  by 
marked  capillary  congestion  of  tlie  surface  of  the  lH)dy  irresf>ective  nf  the  in- 
tensity of  the  other  symptoms,  nnd  after  a  stage  of  calm  lasting  for  some  honrs, 
hut  rarely  exceeding  iwcnl y-T'iur,  itK»rf  distinctive  syniptnms  apprnr.  The 
jiulse  is  very  com[>ivssible,  the  surface  at  Ihe  imdy  is  cool,  vomiliii>f  ixcurs  or 
liccomes  more  prominent,  and  hemorrhage  is  n*>\v  apt  to  dike  ]dace.  The 
escape  of  blood  into  the  stomach,  its  retention  and  the  clmngea  which  it  there 
undergoes,  nnd  its  subw^^iucnt  expulsion,  explain  the  dreaded  and  characteristic 
symptom  known  as  "black  vomit."  Tarry  stouls  soinetiruea  are  observed. 
Hemorrhage  elsewhere  is  als^i  common,  occurring  from  the  gums,  the  nose, 
eyes,  uterus,  kidneys,  into  the  skin,  etc.  Albuminuria  with  casts  is  very  com- 
mon. Jaundice,  sometimes  of  u  lemon-yellow  hue,  conies  on,  and  is  rarely 
lacking  in  severe  cases.  From  this  symptom  the  name  of  the  disease  is 
derived. 

In  cases  marked  by  more  or  less  complete  suppression  of  urine,  coma  and 
convulsioijg,  probably  largely  urannic,  come  on.  Some  severe  cases  are  of  the 
"walking"  type,  the  patients  going  about  while  the  malady  is  far  advanced, 
or  even  up  to  tlie  time  of  death.  As  a  rule,  however,  muscular  prostration  is 
marked. 

If  the  disease  does  not  prove  fatal  in  this  third  stage,  convalescence  comes 
on  more  or  less  gradually,  and  is  followed  by  complete  recovery;  relapses, 
however,  occasionally  occur. 

The  duration  of  the  alTcctioii  is  variable,  but,  on  the  whole,  short,  usually 
licing  less  tlian  a  week. 

Dia^osifl. — In  mild  cases  the  8_vmptoms  arc  not  distinctive,  and  the  diag- 
nosis al  tlie  commencement  of  an  epidemic  is  not  likely  to  Im?  reached  except 
by  an  experienced  observer,  ami  even  by  iiim  more  or  less  conjccturally.  Dur- 
ing an  epidemic  the  severe  lomluir  pain,  the  headache,  the  suffusion  of  the  eyes, 
the  early  jaundice,  the  disproporhouately  shfw  pulse,  the  early  allfUiuimiria, 
and  the  ujoderate  gastric  irritability  are  all-sutticicnt  for  diagnostic  purposes. 
Severer  cases  are  also  marked  by  capithiry  congestion  of  llie  surface  of  the 
body,  and  the  tliird  stage  with  the  binck  vomit,  hemorrhage,  jaundice,  slow 
pul.ie,  scanty  urine,  and  prostration  is  ( hitrncteristic.  Of  course,  all  the  above 
symptoms  are  not  present  in  eveiy  case,  line  disease  which  might  give 
rise  to  confusion  is  remittent  fever  with  jaun<lice.  This  affection  has  a  dif- 
ferent temperature  curve,  is  not  confined  to  the  yellow-fever  zone,  has  specific 
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(»rgani8ina  in  tlie  blood,  is  controlled  by  quinin,  and  is  not  arrompauied  liy 
black  vomit. 

DongiiP  and  ypHow  fever  liavL*  pnints  nf  resemblance,  in  yellow  fever, 
however,  the  pulse  is  hIow  in  propcirtion  to  i\w.  teiii[jei-atiire.  In  Imtb  dia- 
eaws  tlicre  are  sM'vere  pairiH,  but  in  yellow  fever  these  are  niur^etihir.  while  in 
dengue  they  seem  to  involve  the  bones  and  jointSj  and  the  juints  arc  stiff 
and  sometimes  swollen.  Jaundice  is  much  more  common  in  dengue  than  in 
yellow  fever,  and  it  appears  earlier.  An  eru[>tion  is  very  unusual  in  yellow 
fever  and  rather  common  in  dengue.  \'aniiting  and  nephrilis  are  the  rule 
in  yellow  fever  and  exceptional  in  dengue.  Hemorrhages  are  much  more 
frequent  and  severe  in  yellow  fever  than  in  dengue. 

Frognosis. — This  varies  in  any  given  locality  widi  the  character  of  the 
prevalent  epidemic.  The  death  rate  is  s<»rnetinies  very  high,  sometimes  mod- 
erate; it  is  greater  in  hospital  than  in  piivate  practice. 

In  the  iirst  stage  of  the  ilisease  the  chief  element  in  the  formation  of  the 
prognosis  seems  to  be  tlie  presence  of  marked  and  general  (-npilbiry  congestion 
of  the  skin,  a  syrnptoin  which  foretells  a  severe  attack.  The  absence  of  this 
symptom  is  rather  less  irnporlant  Ihiin  its  presence.  Cases  may  turn  out  to  be 
severe  in  which  it  is  lacking.  Tlie  frequent  decepliveness  of  the  stage  of  calm 
is  tu  be  reniemhered. 

Yellowness,  black  vomit,  and  suppression  of  urine  are  symptoms  de- 
noting the  greatest  gravity,  Jiut  do  not  justify  tlie  complete  abantlonment 
of  hope. 

Treatment. — There  are  no  means  in  our  power  of  aborting  the  di.seaso. 
Prevention  is  to  be  attained  by  banishing  the  mosquito  both  from  the  sick 
and  from  the  whole  region. 

The  earlier  proper  treatment  can  be  instituted  the  better.  Absolute  rest 
and  good  ventilation  arc  the  first  requisites.  Tlie  patient  sliould  not  l>e 
chillef].  Emetics  and  catlmrtics  are  not  indicated  by  the  disease  itself:  the 
condition  of  the  stomach  an<l  bowels  should  be  inquired  into^  and  indigestible 
f«M>d  or  an  awumnlation  of  feces  shoulil  be  removeil  if  present.  A  hot  mustard 
foot  bath  earty  in  the  attack  is  useful.  For  the  lumbar  pains,  phenacetin  or 
morphin  is  indicateil.  Sinapisms,  or  other  similar  external  couuterirritHnts, 
with  ice  internally,  and  bydriM-yanic  aciil,  cocain,  or  chloroform  are  serviceable 
against  gastric  irritability.  Iligli  fever  is  to  l>e  condjaleil  by  cold  spongings, 
the  wet  pack,  and  the  cold  bath.  For  hemorrhage,  styptic  remedies  may  la? 
used,  though  it  is  doubtful  whclher,  when  given  internally.  Ihey  are  really 
of  much  beueiit.  Of  ctmrse,  no  medication  is  to  be  resorted  to  which  is  likely 
to  herghten  a  tendency  to  ernesis. 

SternltergV  formula  for  internal  use  is  said  to  be  valuable  for  rpiieting 
the  stomach  and  promoting  diuresis.  It  is  as  follows:  Sod.  biiarb.,  gr.  cl ; 
bydrarg.  chlorid.  corros.,  gr.  J  ;  aqua*  puraj,  O  ij.  M.  S.  Three  tabiespoon- 
fulfl,  ice-cold,  hourly. 

Suppression  of  urine  is  to  I>o  met  by  dry  cups  to  the  Injns,  diuretic  reme- 
dies internally  if  the  condition  of  (he  stornach  allows,  or  the  iiot-air  bath.  The 
results  of  pilocarpin  are  disappointing  according  to  Remiss,  who  states  that 
he  has  seen  good  cfTccts  from  large  eneniata  of  water,  pret'crnbly  cold,  if  there 
\>e  notable  fever  in  the^e  coses.  Prostration  is  an  indication  for  the  use  of 
alc-oholic  stimulants,  among  which  iced  dry  champagne  ranks  high.    It  will  be 
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seen  that  the  treatment  is  entirely  symptomatic.  The  disease  is  self-limited, 
has  a  short  course,  and  the  patient  will  recover  if  he  can  be  kept  alive  until 
the  poison  is  exhausted.  During  the  attack  and  until  convalescence  is  thor- 
oughly established  the  management  of  the  diet  is  all-important.  Small  quan- 
tities of  the  most  easily  assimilable  food  may  be  given  at  short  intervals  if  they 
are  tolerated  by  the  stomach ;  if  not,  alimentation  must  he  by  the  rectum,  and 
the  lower  bowel  in  this  disease  is  generally  in  a  fair  condition  for  this  method 
of  nutrition.  The  subcutaneous  or  intravenous  use  of  normal  salt  solution 
may  be  serviceable. 

Courage  and  hopefulness  on  the  part  of  the  physician  may  do  much  good, 
and  the  services  of  a  skillful  and  experienced  nurse  are  of  the  utmost  impor- 
tance. 


CHAPTER    XVII 
PLAGUE  1 

iEtioIogy. — The  accounts  which  we  have  of  the  prevalence  of  plague  date 
back  almost  as  far  as  the  earliest  authentic  records  of  history.  As  early  as  from 
the  third  and  sixth  century  a.d.  details  have  been  furnished  of  widespread  and 
devastating  epidemics.  The  terrible  ravages  of  the  plague — the  "  black  death  " 
— in  the  fourteenth  century  are  well  known.  Between  1346  and  1351  about 
twenty-five  millions  of  people  are  said  to  have  died  of  it  in  Europe,  and  about 
as  many  more  in  the  Orient.  Since  then  numerous  epidemics  have  recurred 
again  and  again.  In  the  last  decades  they  have  l^en  limited  chiefly  to  the 
Asiatic  and  African  domiciles  of  the  disease — above  all,  India,  China,  Persia, 
Etfvpt;  etc.  But  the  growing  intercommunication  of  nations  has  always  sup- 
plied opportunities  for  the  spread  of  the  disease,  and  within  recent  years 
not  only  America  and  Australia  but  also  Europe  has  been  threatened.  But, 
thanks  to  our  sanitary  institutions,  wo  need  hardly  fear  it  will  ever  again 
reach  sucli  dimensions  in  civilized  countries  as  it  did  in  previous  centuries. 
The  early  and  correct  recognition  and  the  thorough  isolation  of  the  first  cases 
that  spring  up  in  a  locality  are  of  the  utmost  importance.  Now  that  Yersin 
and  Kitasato  have  identified  the  specific  cause  of  the  disease,  the  diagnosis  has 
become  simple  and  certain. 

The  plague  bacilli  {vide  Fig.  21  a  and  h)  are  short,  immotile  rods  readily 
stained  in  cover-glass  preparation  with  anilin  dyes,  particularly  with  methyl- 
ene blue.  The  ends  of  the  rods  take  up  the  color  much  more  strongly  than  do 
the  middle  portions  (so-called  ^' polar  coloration'*).  The  growing  of  a  pure 
culture  of  the  bacilli  on  ordinary  nutrient  media,  too,  offers  no  s])ecial  difficul- 
ties. Permanent  forms  (spores)  are  not  known.  Warming  to  6(»°  C.  (122°  F.) 
kills  the  bacilli  in  a  short  time,  boiling  heat  almost  instantaneously.  Dried 
on  linen  or  the  like,  the  bacilli  may  retain  vitality  for  several  weeks  at  mod- 

'  Ab  I  have  had  no  personal  experience  with  plaRue,  the  followinR  presentation  is  based 
exclusively  upon  a  study  of  recent  literature  on  this  important  disease.  I  must  mention,  first  of 
all.  the  monograph  of  H.  F.  Miiller  and  R.  Poch  in  Nothnagel's  *'SpecieIle  Pathologi('. "  A 
good  description  of  plague,  as  well  as  of  all  other  infectious  diseases  of  the  tropics,  is  given  in  the 
commendable  book  of  B.  Scheube,  "Die  Krankheiten  der  warmen  Lander."     Jeno,  G.  Fischer. 
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erate  temperature.  The  plague  bacilli  occur  in  all  gpecific  manifestations  of 
the  ilisease,  esj/ecially  in  the  tiesut^s  and  tissue  juiLt^s  of  recent  i)iague  UuIkh??, 
carbuncles,  and  skin  vesicles.  But  in  tlie  jiiis  of  tlie  Bpontaneous  plague  boilft 
they  are  absent  or  only  sparsely  present.  The  plague  bacilli  are  extraordi- 
narily abundant  in  the  sputum  of  plague  pneumonia  or  in  the  terminal  pul- 
monary a'denia,  as  also  lu  every  drop  of  blood  of  >evere,  advanced  cases. 
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Fio.  21. — Plague  bacilli,     a,  in  pus;   6,  ia  sputum.     (From  Vierordt.) 


The  transmission  of  the  disease  proceeds  at  first  fiom  per?ion  to  person. 
Chiefly  tbroujjjh  the  expectoration,  and  less  go  tlirout^Ii  other  excretions,  the 
bacilli  reach  the  jiatient's  environment,  and  are  tlien  transmitted  directly  or 
through  the  mediatitm  of  fomites  to  another  individual,  by  locating  in  a  small 
skin  lesion  or  hy  reaelung  and  establishing  tliemselves  in  the  nuicmi?  mem- 
branes of  the  buccal  ant!  piiaryngeal  cavity,  the  nasal  cavity  or  the  bronelii. 
A  sudden  ajipetirancc  of  numerous  eases,  as  occurs  in  some  ty]>hoid  and  cholera 
epidemies  from  infected  drinking  water,  is  not  observable  in  j)lagiie.  Usually 
plague  epidemics  spread  but  slowly,  but  nitimntely  they  often  attain  remark- 
able dimensions.  After  the  apparent  cessation  of  the  epidemic,  there  occurs 
not  rarely  a  second  outbreak,  which  under  given  circumstances  may  even  l>e 
of  greater  violence. 

An  indubitably  pronnnent  role  in  the  dissemination  of  plague  is  playcil  by 
diseased  animals,  above  all  by  rats.  Like  other  rodents,  rals  are  very  suscep- 
tible to  plague.  The  disease  spreads  among  them  to  the  greatest  extent  hy 
their  gnawing  on  dead  uniniiils,  and  as  the  exeretious^  of  rals  contain  plague 
bacilli,  they  surely  contribute  much  In  the  yprcud  fioiii  house  to  house.  It  has 
long  been  knt»wn  that  an  outbreak  of  [jlagiie  is  often  preceded  by  a  striking 
mortality  among  rats.  Insects  < fleas,  mos()uitnes,  etc.)  may  also  contribute 
to  the  dissemination  of  the  disease.  |  It  is  believed  that  fleas  from  infested 
rats,  while  biting  human  beings  discharge  excrement  containing  phigne  bacilli 
which  are  inoculated  into  the  tiny  wound  by  scraietiing.  In  the  West  squirrels 
have  become  infested  with  the  plague.]  From  all  that  has  been  said,  it  follows 
that  the  more  unfavorable  the  hygienic  conditions,  the  more  poverty,  tilth,  and 
want  exist  in  a  community,  the  more  easily  does  jjlngue  gain  ground. 

Ssrmptoms  and  Course. — In  developed  cases  ]>laguc  usually  begins  quite 
suddenly  with  chills,  high  fever,  and  severe  general  symptoms.  The  latter 
consist  in  an  unusually  severe  headache,  in  lumbar  pains,  and  a  feeling  of  very 
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great  general   debility.     Very  Boon  eonsciousncRs  is  cloudml,  a  condition  of 

mental  stupor  similar  to  inebriety  supervenei*,  associated  with  cnnipicte  apathy, 

»r,  in  other  case?,  wilii  ron^litiona  of  anxiety  and  exfitenient.    Thr  (Vvrr  is  high 

40**  to  41"  C.  —  1U4°  to  1IJ5.8''  F.),  remitting  but  httlu;  the  pulse  is  aeeeU 

erated,  at  first  full  and  dicrotic,  and  later  small  and  irregular.     The  face  is 

at  first  n»ddened  and  afterwards  pale,  the  eyes  sunken  and  iixud.    The  tongue 

is  dry,  and  often  looks  as  though  whitewashed  with  lime*     The  spleen  is  dis- 

■jtlnetly  swollen,  and  the  livt;r,  too,  is  enlar^^fd.     The  urine  is  concentrated  and 

^Henerally  contains  albumen.    There  is  moderate  leucocytosis. 

^V     Under  these  manifestations  of  a  severe  constitutional  infection,  death  occurs 

^Bn  some  eases  as  early  as  two  to  three  days  {jimiia  sideratia).    As  a  mle,  how- 

^^ver,  certain  local  alTeelions  es[)e<'ia!!y  chiiriuterisiic  of  the  plague  accoinpany 

the  general  pympfconia.     Aeconling  to  their  particular  localization,  the  follow- 

^^ng  three  principal  forms  are  ililTtTcutiatcd  : 

^B      !•  Glandular  plague  (huhonic  pkguc)   probably  develops  more  esjiecially 
hi  thopc  cases  in  which  the  hucilli  have  entered  through  small  skin  wounds 
and  then  spread  along  the  lymphatir  channels.     On  nlutut  the  third  or  fourth 
day  of  sickness  the  Ijinphatio  glands  and  the  periglandular  tissues  in  the  in- 
^^uinal  region,  in  the  up|jer  femoral  triangle,  in  the  axilla?,  in  the  neck,  lower 
^^pws,  and  elsewhere,  according  to  the  site  of  tlie  infection,  bec^une  greatly 
swollen.    The  buboes  may  grow  to  the  size  of  a  fist;  in  addition,  the  surround- 
ing tissues  also  show  intlainmatnry  a*deina.     In  the  favorable  cases  the  ade- 
Ifalitis  retrogresses,  but,  as  a  rule — if  death  does  not  ensue  earlier  becaiisi;  of  the 
^Keverity  of  the  general  infection — pupfiuration  and  rupture  of  the  buboes  (Kfur. 
^Kn   these   processes   secondary   infection    with   pus   cocci    (staphylococci    and 
^Bthers)  probaljly  ploys  a  prominent  part. 

^H      2.  Vennal  plague,  is  very  much  rarer  Ihau  glandular  plague.     It  is  char- 

^Heterized  by  the  apfwarance  of  "plague  pustules"  or  "plague  boils" — i,  e.j 

^^urulent  vesicles — circuinserilH>d  hemorrhagic  cutaneous  necmseH.  and  furuji- 

culous  and  carlmnculnus  inHamuintions  of  the  skin.     In  mild  and   finorahle 

tses  these  inflamnuitions,  too,  may  b^rome  abBorbcd.  But  unually  the  ad- 
ncing  suppurative  processes  lead  to  ulcerative  necrosis  of  the  tissues. 
3.  Pulmonary  plu(jue  is  probably  due  to  direct  inhalation  of  plague  haeilH. 
ruler  the  diuicul  j>irturc  of  a  severe  and  often  hcniorrlia^ie  jiulimtiiary  iidhini- 
mation  (plague  pntuirumiu)  it  ahimst  unexceptional ly  runs  a  lethal  eourtic. 
The  presence  of  numerous  plague  bacilli  in  the  expectoration  has  iilrcady  been 

IOientioned.  This  form  of  plague  occurs  more  especially  in  persona  already 
paving  pulmoiiiiry  affections.  PhthiHical  patients  often  ilit!  during  a  ]>lague 
qiidemic.  Aside  from  this  fai-i,  many  epidemics  are  distinguished  by  the  fre- 
Duent  occurrence  of  iiultnonnry  locnli/ation. 
r  These  three  forms  of  plague  show,  naturally,  manifold  cond^inations  and 
{transitions,  so  that  the  total  course  of  the  disease  may  vary  very  much.  Aside 
from  the  diversity  of  the  Itxalization,  the  severity  of  the  infectirm  also  dilTers. 
There  are  mild  and  abortive  tvfies,  severe  and  fully  di'vcloped  cases,  and  cases 
of  the  gravest  infection  with  rapidly  fatal  termination  ore  the  development 
of  local  manifestations  can  oc4Mir.  {Pfsils  siderans,  see  supra).  Complioa- 
lions  with  seplir  inf<'rtions,  n^eningilis,  general  hemorrhagic  diathesis,  etc., 
Ik>  Lake  place.  If  Ihe  disease  lasts  for  some  tinu-,  marked  remissions  can 
"ten  be  seen  on  the  third,  sixth,  and  ninth  da}^  of  the  sickness.    The  malady 
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then  st'oms  to  he  coiiiposcd  of  several  relapiK-'S.  Occasions lly  there  may  l»e 
an  actual  recurrence  of  the  plague.  Sei^uolae  of  various  kinds  (jiaralysis,  sec- 
ondary infliininiation)  are  but  rarely  obsM?rve<l. 

Prognoais. — Tlie  prognosin  •►[  plapie  is  very  unfavorable.  The  mortality 
may  reach  fifty  to  sixty  per  cent,  or  even  seventy  to  eighty  per  cent.  Death 
utauilly  occurs  in  the  tirst  six  to  eiglit  days  of  the  disease.  If  the  disease  takes 
a  longer  course,  weeks  may  pasK  l>efore  convalescence  l>egins,  or  death  may 
owur  even  at  a  hiter  period  thr«>iip;h  f^^enera!  deltility.  We  need  not  add  any- 
thing regarding  Ihi'  piitfiohfgii-d-aiiatiiniical  findings,  as  lliey  are  evident  as 
regards  their  general  features,  at  least,  from  what  has  been  said  of  the  clinical 
facts. 

Prophylaxis. — The  general  hygienic  and  sanitary  regulations  for  the  com- 
bating of  plague  need  not  be  mitcred  into  lierc.  The  efforts  to  tind  a  method  of 
prophylactic  inocnhition  against  plague  (Halfkine)  have  so  far  yirldod  but 
little  satisfactory  results.  Much  cannot  be  expected  in  this  direction,  as  even 
recovery  from  plague  does  not  confer  immunity  against  a  second  attack. 

Treatment. — The  treatment  of  plague  must  still  be  guided  by  the  prin- 
ciples applying  to  all  severe  infectious  diseases.  We  know  no  siictific  remedy, 
although  modern  experimental  therapy  is  assiduously  at  work  on  the  problem 
of  producing  an  antitoxin.  For  the  present,  treatment  consists  chietly  in  pro- 
viding the  Itest  attainable  general  conditions  (air,  nourishment,  Ifx-ation.  etc.) 
and  in  giving  due  attention  to  the  heart  atnl  rt'.-|iinitiou  and  ttir  individual 
s^Tiiptoms  of  the  case.  Hegarding  surgical  prmnhues  in  plagtie  buboes,  plague 
carbuncles,  etc.,  the  opinions  of  experienced  physicians  are  very  divergent. 
Generally  speaking,  an  expwtant  attitude  seems  more  conimeudahle  than  j)re- 
znature  incision  and  extirpation. 


CHAPTER    XVin 

KPIDEMIC    CEREBRO-SPINAL   MENINGITIS 
{Spotted  Fever.     Cenbro-tpinal  Fever) 


.ffitiology. — The  epidemic  form  of  cerehro-apinnl  meningitis  has  been 
known  only  since  the  l»eginning  of  the  nineteenth  century.  Tlie  first  epidemics 
were  observed  in  southern  France  and  in  ticneva.  Smaller  ones  occurred  in 
Germany  in  1832  and  1853;  but  it  was  not  till  1863  that  the  disease  Wame 
at  all  fref]uent  among  us.  Since  that  date  tfiere  have  l«cn  more  or  less  ex- 
tensive c]>idemics  almost  every  year  in  the  Hnnlbern  and  central  portions  of 
Germany.  In  1901  and  ll»0.")  an  unusually  wiilL'sj)read  and  malignant  epidemic 
occurred  in  upper  Silesia.  In  lUOC  and  VJ07  the  disease  showed  itself  espe- 
cially in  the  Kliine  Province. 

AInst  *tf  the  epidemics  appear  in  the  winter  and  sjiring.  We  do  not  know 
any  pnrticniar  factors  which  proniotu  Ibe  disease.  U  ufttm  seems  to  l>e  de- 
cidcilly  endemic.  Karracks,  WMrklnmses,  and  the  like  have  been  marked  by 
tolerably  extensive  epidemics.  Tlie  sjireading  of  the  disease  to  liitheHo  un- 
affected areas  liy  patients  is  possible,  hut  tin;  diinger  is  not  very  great  {vide 
infra).    The  poorer  classes^  with  their  unfavorable  housing  and  their  lack  of 


Fia.  22. — Moniugococcua  iotracellularis  in  Bpi- 
nal  Buid.  o.  polynuclour  leucooytej  with 
njeningocorei :  b,  endothelial  ccIU. 


cleanliness,  are  most  exposed  to  the  disease.  Children  and  youn^  adults  are 
the  ino?t  frequent  victims,  but  now  and  then  elderly  persons  are  attacked.  Sex 
cannot  be  shown  to  have  much  influence. 

The  direct  cause  of  epidemic  meninjjitia  is  the  Dipfoeoccus  intra  cellular  is 
ntftilnfjitidis  (meningococcus »  first  de9cril)ed  by  Weichselbaum.  Tlie  menin- 
gococci are  host  found  in  the  spinal 
fluid  obtained  by  lumbar  puncture; 
they  lie  in  pairs,  in  shape  like  break- 
fast rolls,  either  in  the  leucocytes  or 
alongside  of  them,  and  in  Hpjjear- 
ance  are  very  mucli  like  the  gono- 
c«cci.  The  meningococci  have  also 
been  found  in  the  blood  and  the 
fluid  of  alTeeted  joints.  Re^ardintj 
their  e:ti9tence  in  the  nasnl  cavity, 
see  below.  They  may  be  easily  grown 
on  Loffler*s  blood  serum.  They  are 
of  low  vitality;  desicoaHon,  siinsliine, 
cold,  and  tlie  like  readily  kill  them. 

Of  fundamental  importance  for 
the  queslicm  as  to  the  kind  of  infec- 
tion and  the  spread  of  the  disease  is  the  fact  that  the  meningococcus  is  very 
frequrntiy  found  in  the  secretion  of  the  nose  and  the  nasopharynx  during  tlie 
first  days  of  the  disease.  The  suspicion  is  thercfnre  natiiral  that  the  infection, 
as  a  niJe,  enters  the  body  througli  the  nostrils  ur  the  tonsils  (pharyngeal  or 
fancial).  Whether  they  jmss  thence  through  the  lymphatic  channels  directly 
into  the  meninges,  or,  what  I  consider  more  [jrobable,  only  j^tt  there  by  way 
of  the  general  blood  stream,  is  not  determined.  The  low  vitality  of  the  germ 
{vide  ifupra)  explains  tlie  fact  that  there  is  danger  of  severe  visitation  of  the 
disease  only  where  many  persons  are  living  together  in  close,  damp  quarters 
under  unfavorable  external  conditions.  In  hospitals  and  in  goi^d  apartments 
where  sufficient  caution  is  exercised  the  danger  of  contagion  is  veiy  remote.  A 
prominent  role  in  the  spread  of  the  disease  is,  in  all  t>nihnhility.  played  by  the 
"  c>'K?ci  carriers."  For  it  has  been  shown  that  many  persons  who  are  in  con- 
tact with  meningitis  patients  harbor  meningococci  in  their  nares  without  them- 
eelves  l>eing  sick.  Probably  the  transmission  and  spread  of  the  disease  occur 
to  a  greater  measure  through  these  liealthy  cocci  carriers  than  through  bed- 
ridden, isolated  meningitis  patients. 

Not  infretiuently  single  sporadic  eases  of  primary  purulent  meningitis  or 
very  small  epidemics  occur.  The  aetiology  of  these  cases  can  be  determined 
only  by  bacteriological  examination.  Occasionally,  sjioradic  cases  are  also  shown 
to  belong  Kj  the  cpidemif  form  hy  the  finding  nf  the  meningococcus.  Often, 
however,  s|)oradic  cases  are  due  to  other  infectious  agents,  especially  the  pneu- 
nuKMX'cus  {vide  the  chapter  on  croupous  pneumonia),  the  streptococcusj  the 
BO-called  streptococcus  mncosuSj  and  others. 

Pathological  Anatomy. — The  autopsy  disclnsps  an  ncnte  pundhnt  cere!»ro- 
gpinal  le]»t<nneningitis.  It  is  only  in  rapidly  fatal  cases  that  slight  and  in- 
cipient lesions  have  been  met  with.  As  a  mle»  the  extent  and  intensity  of  the 
objective  lesions  correspond  to  the  severity  of  the  symptoms.     In  the  brain 
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the  purulent  inflan»niation  attacks  the  convexity  as  well  as  the  base.  It  ia 
usually  most  market!  along  the  larger  blood  ve)«tH.'lB  and  in  the  fissuivs  of  the 
cortex.  Of  the  spinal  coid  ttie  posterior  purfaoe  sutTeri*  most.  Fretjiiently  the 
hiinbar  portion  is  more  affected  than  tlie  parts  above.  It  is,  however,  excep- 
tional for  the  disease  to  be  limited  to  the  meninges;  it  it*  prone  to  extend  into 
the  underlying  parench}*ma.  The  microscoj)e  reveals  clumps  of  \i\xt?  corpuscles 
about  the  blood  ve^sole,  where  they  jwnetrate  into  the  tissues,  and  not  infre- 
quently there  are  numerous  centers  of  genuine  encephalitis.  Tlient  hitter  may 
be  visible  to  the  naked  eye.  Exceptionally  there  may  even  be  cerebral  abscesses 
of  considerable  size.  The  vessels  are  distended  with  blood,  clear  into  the  cen- 
tral ganglia,  and  ecehnnoses  are  frequent.  The  cerebral  ventricles  are  u.-ually 
enlargcil,  and  filied  with  a  cloudy  serum,  or  even  with  pu?.  It  is  plain  that 
tJiese  lesiont:  of  the  cerebro-spinal  parenchyma  greatly  modify  the  clinical  pic- 
ture, and  that  they  must  frequently  have  more  to  do  with  the  severity  of 
the  symptonij;  thiin  has  the  leptomeningitis  itself. 

Clinical  History, — Prodrnmata  arc*  relatively  rare,  and  if  present  they  are 
not  severe,  heiug  confined  to  general  malaise,  with  slight  headache,  and  [lain 
in  the  limbs.  Usually  the  disease  begins-  rather  suddenly;  there  is  intense 
headache,  often  felt  mainly  in  the  occiput,  pain  and  stitTness  in  the  back  of 
tlie  neck,  ond  great  general  discomfort.  It  is  not  rnro  for  vomiting  to  occur 
at  first.  Very  often  there  arc  among  the  early  syniploms  such  important  men- 
tal distnrlmnces  as  stupor  or  delirium.  There  is  usually  fever  from  the  first. 
An  initial  rigor  may  occur,  hut  it  is  not  the  rule. 

The  intensity  of  ilK»se  first  symptoms  is  not  always  the  same.  Subseijuently 
to  them  the  course  of  the  disease  may  vary  greatly.  First  tliere  are  very 
acute,  violent  forms,  -termed  '*  explosive  ''  ( men  in  git  is  rr.rehro-iipiiiafis  sitirrous, 
mhiinyiic  foudroj/niitc)^  in  which  the  cerebral  symptoms  are  vcr)'  severe,  and 
the  patient  survives  only  a  few  days  or  even  hours.  Again,  there  are  abortive 
cases,  which  also  hegin  with  ajiparently  most  ilangerous,  vi(dent  svmptoms, 
bul  after  a  few  days  present  a  strikingly  rnpi<I  anrl  romjilete  im|)rovemcnt. 
The  niaji»rity  of  eases  last  about  two  to  four  weeks.  In  severe  cases  death  n»ay 
come  as  early  as  the  first  week.  Tlie  disease  is  often  protracted  to  six  or  eight 
w»H»ks'  dur«ti*>n,  or  even  longer,  and  may  end  in  death  after  all.  Cases  that 
last  n  gootl  wliile  sometimes  exhibit  a  remarkably  intermittt'nt  character.  Ira- 
pni\emenl  ami  relapses  are  very  cliaracteristic  of  meningitis,  Finally,  there 
an,*  a  oiutisitlerable  numher  of  ndld  cases  in  which  none  of  the  symptoms  ia 
\«'r>''  pronoumed,  and  recovery  ia  relatively  early. 

Tlw  *ymplonts  of  the  disease  may  be  divided  into  (1)  the  severe  general, 
«Yvn|4on)»,  ^•fer^d^le  to  the  brain  and  spinal  cord;    (*s?)    the  more  localized, 
Wf^viAi  l»yn^plonl^;  and  (3)  the  results  of  the  constitutional  infection,  inclad- 
luit  f»svr  and  syuiptoms  in  other  parts  of  the  IkhIv. 

I>  AitM^n^  the  lesA  detinitc  cerebral  symptoms  hcadaclic  is  important.  It  id 
MMi||C  l«rriUly  w*vero.  It  is  chiefly  occipital,  but  sometimes  is  frontal  or  tem- 
MVlL  Liili^Mwt  of  the  syniptonis  of  meningitis,  the  headache  undergoes  very 
lv>i«^w<llA  tf^iM>|g<w  in  intrnsity  during  the  course  nf  the  disease.  For  a  tiuie  it 
^Wbr  to  iTVur  with  fresh  severity.  Marked  vertigo  and  a  sense  of 
^^W<^  may  an-ompany  it. 

1^  M^  ilk  iW  hvtfA.  \i  rec*nforced  by  intense  pain  in  the  nape  of  the  neck 
Juti  ^  kW  4i>ihal  meningitis.    There  is  almost  alwaj's  considerable 
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^tenrlomess  along  the  whole  3]>inal  column.  The  erei-toi-  sjiiiiu*  is  rontrinttHl, 
|n»aking  the  back  straight  and  rt^id,  or  uveii  prfxliK-in|:j  opistliotDnos;  iiiiil  i\w 
lieatl  is  l^ent  hiickwarcj  bv  ll»e  reflex  conlruction  of  the  nei^jjlihoriri*,'  niuseU't;. 
IThis  has  gained  fur  the  iliseast*  the  (leniian  name  "  lienicksljirre  "  (slitf- 
jneck).  (Cy.  Fig.  ^W.)  If  an  attempt 
made  at  pa^^ive  Hexion  of  the  liead, 

ioleDt  pains  at  ouee  ensue. 

In  most  of  ihc  se\ere  cases  iiitelii- 

fencG  is  l>lunled  ;  we  lind  ull  de-jrees  o! 

lislurhanee,  from  plight  drowsiiicf-s  to 

leiiriuiii  on  the  one  hand,  ur  deep  eoina 

in  the  other.  Some  cases  Iwgin  witli 
marked  maniacal  exeilcMiieiii.  These 
symptoms    likewise    may    undergo    fnv 

IDuent  variation  in  thLMr  intensity. 
General  convul^iions  occur  in  very  se- 
vere cases  alone,  and  arc  of  evil  onien. 
L  The  vomiting  is  aUo  to  !ie  regiirded 
k  of  eerel»ral  <irigin.  It  fre<)Uefdly  is 
hu  early  symptom,  but  may  he  deferred. 
2.  Symptoms  referable  to  the  indi- 
vidual cerchral  nerves  are  manifold  and 
variable.  The  most  frequent  di^turU- 
an(H^  are  in  the  nerves  tliat  supply  the 
muscles  of  the  eye.  They  include  ntni- 
biAmus;  nystagmus,  or  slow  movo- 
ments  independent  of  volition;  uni- 
lateral or  hilatenil  ptosis;  slow  reaction 
•of  the  pupils,  or  incnjuality  of  tliom,  or 
inyosis  or  mydriasis.  In  the  area  nf 
distrihution  of  the  facial  there  is  often 
a  nolieeahle  contraction  of  the  muscles, 
giving   the   face   a   peculiar,    piiiiifully 

■distorted    look.     Convul^ive,    irritative 
bonditions  in  the  muscles  of  mastication  cause  grinding  of  the  teeth 
aistent  trismus  may  occur,  and  is  usually  a  h»ul  si^n. 

Disturbance  of  the  nerves  of  ^[lecijd  flense  is  frec|uent.  Deafness  may  be 
due  to  the  stupor,  but  is  often  the  result  of  an  extension  of  the  innariimuliou 
to  tlie  acoustic  nerve.  The  purulerjt  iulUinimatinn  juny  be  propagnti-d  as  far  as 
the  labyrinth,  or  even  into  the  tiiiddle  ear.  Tinnitus  liuriiiiit  iji  also  fretjuent. 
Disturbances  of  vision  are  far  less  frequently  olipcrved,  bill  ojttic  neuritis  has 
been  repeatedly  found  by  the  opbthaleno^cojH?.  Severe  nutastatie  ophthalmia 
and  irido-choroiditia  Imve  been  also  oliserved.  They  are  probably  due  to  ex- 
tension of  till*  inlhimnjation  along  the  sheath  of  the  optic  nerve  or  to  a  hema- 
togenous infecti(»ri.  Coujunctivilis  soitictiuies  occurs,  but  is  proljubty  eaused 
by  external  injurii-s  rendered  possible  by  the  iiiipcrfeet  closure  of  the  lids,  or 
^the  diminished  sensitiveness  of  the  parts.  We  have  several  times  found  the 
snse  of  smell  diminishet]. 

Of  the  disturbances  in  the  area  of  distribution  of  the  spina!  nerves,  the 
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most  value  in  tlingnosis  is  possassed  by  the  cutaneous  hypernssthesia.  Tt  is 
apt  to  he  particularly  severe  in  the  le^re,  and  it  may  be  so  extreme  that  (he 
ii;riit  tourh  rt(  a  flti^jcr  or  a  nivtllo  causes  jjreat  pain.  Sou»ctinir8  Uieri*  is  a 
shj^lil  twitrhin;^  in  tlic  iiuusflt'e  uf  tlie  extrtMnitios.  This  has,  huwevrr,  no 
special  si^'iiilicance.  There  are  ofU'iJ  ri^itlity  and  slilTneits  ul*  the  inuHcles.  If 
the  trunk  of  the  piUient  he  paesively  raistd  up  in  bed,  the  lej2;s  usually  do  not 
remain  exteiuled  but  are  involuntarily  flexed  (  KernitjV  si^n).  As  might  be 
expected*  ttRMT  is  no  invariable  rule  about  the  relU'xes.  The  eulaiieous  re- 
flexeH  are  usually  well  uiuikeil,  jiriil  the  Icuduu  rellexet;  may  he:  but  in  some 
canes  wo  ha\e  found  the  tendon  rellexes  markedly  diminished  or  even  abol- 
ishet!.  Such  a  tondititm  is  probably  due  (o  some  legion  of  the  filfers  of  the 
posterior  nerve  roots. 

All  of  tiie  nervous  s>7nptom3  above  enumerated  res^ult  from  one  of  two 
causes — either  the  roots  of  the  nerves  are  affected  l»y  the  purulent  uxmlatifui, 
or  the  inflanmiation  extends  inward  to  the  eentral  organs  themselves.  This 
extension  is  the  e\])lnnation  also  of  other  symptoms  soiuetimes  ohR'rve<l — viz., 
hemiplegia,  paraplegia,  partial  eonvulsjons,  and  aphasia. 

3.  lu  addition  to  all  these  nervous  dititurbances,  we  see  also  symptoms 
referable  to  other  parts  of  the  body,  (if  this  class  there  is  one  cutaneous 
affection  which  is  a  very  valuable  aid  to  dia^osis.  Herj)es  labialis  or  herpes 
facialis  is  apt  to  appear  soon  after  the  beginning  of  the  meningitis.  It  is  seen 
in  more  than  half  the  cases,  and  as  fretjuenlly  in  severe  as  in  mild  attacks. 
Other  eruptions  occur  now  and  then — e.g.,  roseohi.  urticaria,  or  petechife. 
Sometimes  they  are  so  symmetrically  distributetl  ujton  the  two  halves  of  the 
body  as  to  suggest  the  idea  of  a  nervous  origin. 

The  digt»8tive  system  seldom  diaplaya  severe  symptoms  beyond  the  vomiting 
already  mentioned.  Anorexia  and  constipation  are,  indeed,  usually  present,  afl 
in  many  grave  diseases.  We  have  seen  mild  dysentery  a  few  times.  Now  and 
then  a  slight  jaundice  has  been  noticed.  The  sjjleen  is  often  somewhat  swollen, 
but  very  rarely  attains  great  size. 

Swelling  of  the  joints  has  heen  observed  rpiite  often;  it  is  much  more  fre- 
quent in  some  epidemics  than  in  others.  The  enlargement  may  be  an  early  or 
a  later  symptom.     It  does  not  nsuully  ]>rove  serious. 

The  urinary  apparatus  is  seldom  atTccted.  The  urine  may  contain  some 
albumen  and  a  few  casts,  Polyuria  is  an  interesting  symptom,  probably  of 
nervous  origin.  It  is  more  apt  to  m-cur  in  the  latter  jiart  of  the  disease.  In  a 
number  of  cases  sugar  iias  Injen  found  in  tJie  urine.  Cystitis  is  a  secondary 
disorder  which  is  not  very  rare,  particularly  in  severe  cases  when  the  catheter 
lias  been  used. 

Pulnnmary  and  bronchial  symptoms  are  likewise  secondary.  They  occur 
very  often  in  bad  cases.  It  is  evident  how  easily  the  stu[ior  of  the  patient 
may  lead  to  the  inhalation  of  solid  matter,  with  consequent  bronchitis  and 
lobular  pneumonia. 

Lesions  of  the  circulatory  system  are  rare.  Acute  endocarditis  has  been 
observed  only  a  few  tiniest.  The  pulfie  is  usually  somewhat  accelerated,  seldom 
rendered  slow.  Very  frcfjuently  the  pulse  rate  is  remarkably  variable,  un- 
doubtedly because  of  variation  in  (he  supply  of  nerv«ius  force.  Slight  irregu- 
larities in  the  pulse  are  also  common.  lu  the  blood  we  find  quite  a  umrked 
leucoeytosis. 
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The  /eiYr  in  epiilemic  meningitis  conforms  to  no  single  t^'jie.  It  does 
not  cnrresjiond  at  all  to  the  severity  of  the  other  symptoms;  tlie  worst  cases 
may  run  their  course  with  little  or  no  fever.  In  most  instances  the  fever  has 
irregular  remissions.  It  seldom  exceeds  104°  F.  (40**  C).  Sometimes  the 
fever  cxhihits  a  decidedly  interinittoiit  character.  It  is  in  these  cases  jiar- 
ticularly  that  we  find  the  variation  in  the  intensity  uf  all  the  symplonia  of 
which  mention  has  Iwen  made  repeatedly.  The  variations  in  the  temjjeratiire 
do  not,  however,  always  run  parallel  with  the  changes  in  the  other  synifitoms. 
In  mild  case?  the  fever  is  usually  moderate  and  hrief.  The  ahortivc  attacks 
may  present  high  temperatures  at  (irst.  hut  these  quickly  almte.  In  case  of 
a  fatnl  issue  tiiere  is  sometimes  liyi»ert'xifi  before  death,  reaching  108''  to  109" 
F,  (43**  to  43°  C).  In  the  severer  but  not  fatal  eases  the  fever  declines  slowly 
but  irregularly.  The  fever  may  he  over  long  before  the  other  symptoms 
disappear. 

In  many  cases  there  is  exceedingly  rapid  and  severe  emaciation.  The 
patients,  especially  children,  beconu'  wailed  to  skeletons  (Fig.  23).  Undouht- 
edly  the  fever  and  defective  assimilation  of  food  are  the  greatest  factors,  but 
the  simultaneous  actinn  of  neurntrnphic  iiifhiences  is  nudcniahlc. 

It  is  im(H)SBihlc  to  portray  all  the  ftinns,  sytuptouis,  and  courses  the  disease 
may  have.  The  chief  varieties  have  been  already  mentioned:  hut  in  reality 
these  are  only  tyjR^s  which  run  into  one  another  without  sharjdy  defined  horder 
lines.  It  is  in  itself  a  characterintic  of  epidemic  meningitis  that  most  of  the 
more  te^lious  cases  have  a  variable,  uia-crtain  counse.  We  may  even  meet  with 
a  complete  intermission  of  all  the  symptoms,  lasting  for  quite  a  while,  so  that 
the  rrturn  of  the  trouidc  may  fairly  l>e  called  a  relapse. 

Seqnelee. — Se<juel4'e  are  not  rare  after  severe  cases.  Persistent  deafness  is 
most  frequent.  It  results  from  the  complications,  already  mentioned,  which 
atfect  the  labyrinth  and  tlie  middle  ear.  Little  children  nmy  bwoinc  draf  and 
dumb.  Again,  vision  may  lie  deranged,  because  of  retinitis,  atrophy  of  the 
optic  nerve,  or  corneal  opacities,  etc.  It  is  not  very  rare  for  meningitis  to 
leave  grave  nervous  disorders  behind  it.  These  are  frequently  the  sym[itom8 
of  a  chronic  liydrocephalus.  We  may  observe  headache,  eudilen  umonscious- 
ness,  or  even  convulsions,  mental  ini[mirnicut,  and  weakness  and  ataxic  un- 
certainty of  the  extremities.  Or  there  may  be  localized  disturbances  due  to 
pennanent  injuiy  of  limited  portions  of  the  brain  or  spinal  cord,  such  as 
hemiplegia,  jmraplcgia,  uud  aphasia.  From  many  of  these  conditions  there 
may  be  a  graduid  ri'coveiy,  but  otlters  prove  incurable. 

Diagnosis. — The  diagnosis  of  cerebm-spinul  uienin^iitis  is  not  difficult  in 
a  well-developed  case,  particularly  if  tlu'  prcvfilenir  of  an  epidemic  puts  us  in 
mind  of  the  disease.  Diagnosis  is  more  ditticult  in  sporadic  cases,  and  most 
difficult  of  all  when  the  patient  rloes  nnt  come  under  ciliservation  till  he  is 
veri'  ill  and  wficn  we  rannot  obtain  the  previous  history.  lju]M)rlant  factors 
are  the  abnipt  onset,  the  speedy  apyjcarance  of  gravi*  ccrebnil  syui])tf>ms^  the 
characteristic  headache  ami  ]>Min  in  the  back,  the  stiffness  of  the  neck,  and 
the  herpes  labialis. 

If  we  find  evi<h'nt  -iytuiiioiiis  of  rorriingrlis,  we  have  still  to  ib'tid*'  wbefher 
the  caw»  is  one  of  priuiary  ('[lideoiic  disease,  or  siTombiry.  iliii'.  |n'rhn[»s,  to 
extension  from  some  other  part.  Bearing  this  last  jiossibility  in  mind,  we 
should  examine  the  ears  carefully;  for,  as  is  well  known,  chronic  otitis  media 
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may  set  up  a  punilent  moningiti*?.  Again,  it  itiny  Ik-  wry  difficult  to  exclude 
a  luljerciilar  nicinugitis.  Here  we  should  toiitiiJer  other  eirtuiastames  thnt 
iniglit  render  tuberculosis  prohable,  ftuch  as  the  general  condition  of  tlie  pa- 
tient, iieredity,  previous  pleurisy,  the  results  of  thoracic  examination,  or  scrofu- 
lous disease  of  the  bones  or  joints.  The  existence  of  herpes  points  toward  epi- 
demic meningitis,  for  it  is  excejitional  in  the  cither  foims  of  the  disease.  It 
is  sometimes  dillieult  to  distinguish  between  meningitis  and  severe  cases  of 
otlier  acute  infectious  diseases — e.  g".,  typhoid  fever  and  septic  diseases.  Here 
we  must  weigh  all  the  circumstances  carefully. 

LuDiimr  puncture  has  greatly  aided  the  diHgnosis  of  meningitis.  Tliis  was 
introduced  by  t^uincke,  and  is  nnw  gi'ncrally  enipluyed.  As  Quincke  first 
8howe<l,  we  can  usually  reach  the  subarai-hnoid  apace  of  the  cauda  efjuina  with- 
out difliculty  l>etwcen  the  third  and  fourth  huuhar  verteltra'  with  an  asj>irating 
necdk'  about  8  tin.  Umg.  The  patient  shoiihi  lio  on  one  side.  lu  (his  way 
we  can  obtain  more  or  less  of  any  meningilie  exudation  tlmt  mny  bo  present. 

In  cpiih-mic  meningitis  the  spinal  iluid  is  generally,  though  not  always,  dis- 
tinctly cloudy,  and  dejjosits  a  more  or  less  marked  sediment  of  pus  corpuscles, 
whirl*,  ii[>on  iiucroiM?opicaI  examination,  are  seen  to  he  polyunrlear  leucwytes. 
As  a  rule,  lymphocytes  are  not  present,  in  contrast  witb  tvilterLiihir  meningitis. 
The  bacteriological  examination  of  the  fluid  with  the  demonstration  of  menin- 
gococci {vitlf  j<npra)  or  tubercle  bacilli,  etc.,  is  of  divisive  imfiortanee. 

Propioais. — The  j^rognosis  depends  chietly  upon  the  severity  of  the  cereliral 
symptoius-  Yet  we  sliould  be  gmtrded  in  our  utterances,  even  when  the  case 
seeuis  luihl,  or  has  a[>parent!y  made  the  first  steps  toward  convalescence.  The 
disease  sometimes  changes  for  the  worse  at  a  late  period.  In  general  tlie 
mortality  is  about  thirty  to  forty  per  cent.  Prohal>ly  this  estimate  dw-s  not 
take  into  aicount  niany  very  mild  eases.  In  the  last  extrt'iticly  muligmint 
epideniir  in  Tpper  SiK-sia  the  mortality  rose  even  to  sixty  lu  seventy  per  cent. 

Treatment, — In  the  hist  extensive  epidemics  many  attemjits  have  been 
made  to  Jind  a  P|)ecific  treatment  for  meningitis.  The  transmission  of  menin- 
gitis to  animals  has  not  yet  been  successful.  But  the  hlood  serum  of  animals 
previously  injeeted  with  living  or  dead  cnhures  agglulinatcs  meningococci. 
Such  sera  have  fretpienlfy  iMrn  used  for  tlicnipeutic  ])ur]HKses  (drK-hrnatm,  Kolle 
and  Wassermunn,  and  others).  The  injections  are  given  sometimes  subeu- 
taneously,  sometimes  after  preparatory  lumbar  puncture,  directly  into  tlie 
spinal  canal.  Definite  curative  results  have  not  been  obtained,  and  inider 
these  circumstances  the  treatment  of  e])idernic  meningitis  mu^^t  still  he  mainly 
symptomatic. 

[Recent  results  are  l>ettcr.  Of  400  cases  treated  liy  Flexner's  serum.  '^!»5 
recovered.  Netter  reported  a  mortality  of  only  twenty  per  cent  in  tfie  recent 
epidemic  in  Paris.    At  Kvreux,  nf  18  soldiers  treated  with  scniTu,  only  '-i  died.] 

A  valuable  remedy  is  cold  ajjplications.  Ice  bags  are  placed  upon  the  hcail, 
and,  if  possible,  ahmg  the  spine.  There  are  loftg  and  narrow  rublxr  hags  for 
the  latter  purpose.  These  applionlions  are  Itoru'^  W(dl  by  most  ptitients  and 
affntii  deeide<l  relief.  The  local  abstrartion  of  hlood  lias  also  an  tuideninbly 
iMMudieial  intluenee.  however  diiliiull  this  loay  he  to  i'\|dain,  liceches  aie  pvit 
Ifehind  lfn»  ears,  nml  rupj>ing  glasses  on  the  hack  of  the  jirrlv'  and  along  the 
Spine  Mercurial  ointment  is  often  rubljcd  in,  not  only  locally  Init  also  in  the 
same  way  as  in  treating  syphilis.    Its  eiTicacy  is  doubtful.    T!ie  narcotics  are 
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of  great  value.  The  best  is  morphin  given  subcutaneously.  It  lessens  the 
pain,  and  often  affords  the  uneasy  and  delirious  patient  rest  and  sleep. 
Chloral,  bromid  of  potassium,  antipyrin,  sodium  salicylate,  etc.,  may  also  be 
employed.  lodid  of  potassium  is  often  given  internally,  to  the  amount  of 
22.5  to  30  gr.  (gm.  1.5  to  2)  in  a  day,  especially  in  cases  with  a  slow  course, 
lodid  of  sodium  has  been  particularly  recommended  in  daily  amounts  of  15 
to  22.5  gr.  (gm.  1  to  1.5)  in  solution.  [Urotropin  has  recently  been  recom- 
mended.] The  evacuation  of  a  part  of  the  meningitic  exudation  by  lumbar 
puncture  {vide  »upra)  is  sometimes  followed  by  a  temporary  improvement  of 
the  symptoms.  Some  physicians  earnestly  advocate  lumbar  puncture  repeated 
every  four  or  five  days.  The  author  can  corroborate  the  favorable  symptomatic 
influence  of  lumbar  puncture  in  some,  though  not  all,  cases,  but,  after  the 
experiences  of  the  last  great  epidemic,  must  warn  against  exaggerated  expec- 
tations. 

The  fever  hardly  ever  requires  special  treatment.  Quinin  exerts  no  in- 
fluence in  the  intermittent  type.  Antipyrin  is  better  home,  and  it  also,  like 
the  other  nervines,  sometimes  relieves  the  nervous  symptoms.  Cool  baths  are 
not  to  be  recommended,  but  warm  and  hot  baths  or  hot  packs  sometimes  seem 
to  be  of  decided  benefit.  Local  complications — e.  g.,  affecting  the  eye  or  the 
ear — require  special  treatment.  The  swelling  of  the  joints  which  sometimes 
occurs  we  have  thought  to  be  somewhat  relieved  by  salicylates,  aspirin,  etc. 


CHAPTER   XIX 

SEPTIC   AND   PYEMIC    DISEASES 
(Spontaneous  Septico-pycemia) 

The  septic  and  pya^mic  processes  which  follow  serious  injuries  or  opera- 
tions belong  to  surgery;  but  analogous  diseases  occur  in  persons  who  are 
apparently  in  perfect  condition.  They  take  the  form  of  an  extremely  severe 
acute  infectious  disease,  usually  fatal.  Tliere  can  scarcely  be  a  doubt  that 
in  almost  all  tliese  cases  there  is  some  small  break  in  tlic  continuity  of  the 
external  skin  or  the  mucous  membrane  which  affords  an  entrance  for  the  in- 
fectious material;  but,  since  the  infection  itself  is  wholly  unnoticed,  the  gen- 
eral disease  seems  a  primary  affection,  and  its  correct  interpretation  often 
occasions  the  physician  considerable  difficulty.  Kven  if  the  septic  infection 
be  correctly  recognized,  it  is  sometimes  impossible  to  determine  the  ]>oint  of 
origin.  For  such  cases  Ijcube  has  introduced  the  name  of  "cryptogenic" 
septico-pya?mia.  We  must  add,  however,  that,  in  many  eases,  at  least,  a  care- 
ful inquiry  and  examination  will  reveal  the  origin  of  the  infccti<m.  In  many 
cases,  however,  a  complete  explanation  of  the  occurrence  of  the  infection  is 
given  only  by  the  autopsy,  and  tlie  origin  of  some  eases  renuiins  obscure  even 
after  a  careful  iiutopsy.  Not  infrequently  a  general  septic  infection  follows 
some  other  disease,  as  scarlatina,  <liphtherirt,  ()r  one  sueli  as  ervsipelas  or 
furunculosis,  which,  tiiougli  itself  due  to  pus  cocci,  is  at  first  localized.  In 
such  cases  we  speak  of  a  secondary  sepsis. 
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etiology. — The  causies  of  p>-ff»mic  and  septic  affections  are  chiefly  the 
eaiue  pus  dK-ci  wljich  prtKlute  many  circiimecri(>ed  iiiHainmatioiis  and  suppu- 
,ra(ions,  es|)eciall.v  the  *itrcptvcorcus  pyogenes,  the  Staph yloaMcua  pyogenes 
alhus.  anti  the  Staphylococcus  pyogenes  aureus,  Bui  pnfumoconi,  B,  colt, 
gariororci.  vieningocorn,  H,  pyocyouftis.  pnttnts.  and  other  varieties  may  also 
lead  to  a  general  septic  inftvtion.  A  uliiiical  difFerentiatiou  of  septic  aJTtH.- 
tions,  according  to  the  special  kind  of  disease  produced,  is  not  strictly  prac- 
ticable. But,  iu  general,  it  may  be  said  that  the  graver  cases  of  septic 
infection  with  extreme  constitutional  intoxication,  liemorrliaE^e,  bacterial 
foci,  etc.,  hut  without  real  multiple  supi>urations,  are  due  esi)ecially  to  tiie 
streptococci.  The  staphylococci  sluiw  a  decided  temlenev  to  form  metastatic 
abscesses.  Following  tlie  old  usage,  cases  with  multiple  pus  foci  are  termed 
pyseuiia. 

It  is  very  impi^rtant  for  the  correct  under8tan<ling  of  all  these  condi- 
tions to  lH>ar  iu  mind  tliat,  in  difTcrent  cases,  different  ur*(nns  or  parts  <if  the 
body  iniiv  Ucctime  the  chief  scat  fur  the  localization  of  the  inicnM-occi.  Hence 
severe  hn-al  disorders  may  arise,  winch,  of  course,  may  give  diverse  aspects  to 
the  clinical  picture  according  to  the  special  hicaliKation.  'J'liis  is  the  reason 
why  many  of  those  alTections  were  formerly  retj^arded  as  SLparate  diseases, 
altliough  in  reality  they  were  only  ditForent  tmalizations  and  forms  of  the 
same  infevtious  pnx-ess.  Among  these  affections  were  the  so-called  "acute 
osteofuyclilis  "  almost  always  caused  by  the  Staphyfocotctis  py^grnrs  auretis, 
*' inaHiriiaid  endocarditis,"  certain  forms  of  "malignant  erysijKdas/'  etc.  In 
their  ciniual  aspect  these  differences  are,  of  course,  still  of  great  importance, 
but  the  a?tiological  connection  of  all  these  cases  must  always  be  emphasized, 
bccuiise  only  by  }»uttiiig  a  proper  stress  up*in  lids  point  can  we  nhlain  a  c'>rret;t 
undcislunding  of  all  Ihc  combinatiDns  nmnifesteil  in  the  cliuicjil  course  of  the 
disease. 

Before  we  consider  the  detaiU  of  the  anatomical  changes  in  scplir  alfec- 
tiona,  we  would  mention  those  circumstances  (exciting  causes)  which,  we 
know  by  experie)U'e>  nmst  commordy  cause  or  render  po^riihle  the  occurrence 
uf  septic  infection.  The  following  are  chielly  to  !h?  coiisidnred  :  1.  'I'he  puer- 
peral prtH-esscs  ttiko  the  lirMt  place.  Both  after  delivc^ry,  and  still  nuire  fre- 
(pienllv  after  abortion,  the  raw  surface  of  the  uterus  may  he  the  door  of 
entratu'e  for  the  septic  poison.  Artiticiai,  criminal  abortion,  often  performed 
Willi  great  cartdessness,  not  rarely  leads  to  .sejUie  iiifectiun.  The  physician 
miiKl,  therefon?,  always  hear  this  pifssibility  in  mind.  A  groi^s  patholngical 
change  is  not  nwessarily  to  be  seen  in  tlie  utenis  itself  or  in  its  appendages. 
We  do  tlud,  often  enotigh,  diphtheritic  and  gangrenous  inflanunation  at  tlie 
place  when'  the  placetitii  was  inserted,  or  purulent  thrombi  in  the  veins  of 
iln*  uteniH  and  of  the  jielvis,  etc.;  but  in  otluT  cases  the  utenis  is  merely  a 
gate   of  eutratici*    fur   th*^   j)ois4>!i,    remaining   itself   normal.      2.  The   septic 

Jioimjn  uiay  also  tw  nbsorlwd  through  slight  abrasions  of  the  skin,  injuries, 
eliiUH,  whitlows,  (^tc. ;  iind  lliese  may  he  almost  <'ompIetely  lieahMl  liy  the 
lime  the  wnere  symptoms  of  disease*  are  developed.  Bedsores  belong  in  Ihis 
iMltegorv.  **.  nicers  of  Hie  nnicmis  nifiiibram's  may  give  rise  tu  iiifivtiou. 
Heplle  iiife<*tiona,  unfortunately,  not  infrequently  develop  from  8i»rc  throats 
of  alt  kindK.  At  other  times  the  inreetlmt  starts  fn»m  the  nose  or  ear  (mid- 
dlci't^Kr  absceaii).     The  must  freijuent  intestinal  causes  are  ulcerative  proc- 
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eflBes  in  the  vemiifomi  appendix  and  the  many  fonns  of  cholecystitis  (usually 
throuji^h  H.  coti).  From  the  urethral  iimcnsa  a  gonococcua  &e\ms  infrequently 
develops.  Often  tlie  urinary  pas.sa^'cs  ^ive  rise  to  an  iiifeclion  with  B.  coli 
or  (»taplnio(.'ocri.  1.  A  peculiar  poriition  annmg  peptic  iliseases  is  lu'lil  hy 
atuit'  endocarditis,  wfiicli  often  dcvulops  on  tlie  has^iK  of  an  old  chronic  end(»- 
carditis.  This  form  of  ecpsis  will  tie  eiJccially  di&cuseed  later  on.  5.  Lastly, 
we  sometimes  find  no  other  source  for  general  sejMiis  than  a  suppurating  dis- 
ease of  the  bones,  joints,  or  other  [iiirls  prcviinisly  uxistinj^.  \Vc  must  here 
suppose  that  some  connecliun  was  fnniicd  iH-twccn  the  orij^inai  pus  cavity 
and  the  hlo«)d  or  lyrnpli  channels,  and  that  thus  the  micrococci  entered  the 
general  circulation  ai^d  were  i!nal>Ji'd  rafudly  to  increase. 

Pathological  Anatomy. — The  most  striking  feature  at  the  autopsy  of  such 
eases  is  that  there  is  never  found  a  lesion  of  one  organ  exclusively.  Several, 
or  it  may  he  almost  all,  of  the  organs  exhibit  numerous  limited  foci  of  disease. 
The  lesions  sometimes  consist  for  the  most  part  of  multiple  abscesses,  some- 
times of  numerous  eochymoses,  and  sometimes  of  combinations  of  the  two. 
The  abscesses  are  found  clnetly  in  the  lungs,  kiihieys,  liver,  spleen,  muscles, 
heart,  brain,  and  thyroid  ghirid.  Quite  exteuf^ive  purulent  infiainmalion  is 
also  found.  Tliis  attacks  the  joints  or  causes  phlegmon  of  the  muscles  or 
akin  hy  preference,  but  it  also  attacks  the  pleura,  the  meninges,  and  the  eye, 
where  it  causes  punilent  choroiditiff,  panophthalmitis,  and  purulent  degen- 
eration of  the  vitreous.  Purulent  phlebitis  also  occurs.  The  ecchymoses  are 
most  frec|uent  upon  the  surface  of  the  body,  the  serous  monibranes  (peri- 
cardium, pleura),  the  retina,  the  conjunctiva,  the  brain,  the  pelvis  of  the 
kidney,  etc.  Besides  these  umltiple  abscesses  and  ecchymoses,  there  is  fre- 
quently anotlier  disorder,  which  seems  to  be  the  very  focus  of  the  disease, 
viz.,  acute  ulcerative  endiK-arditit?  {rf.  the  approjtriate  chapter).  This  usu- 
ally attacks  the  mitral  valve,  more  rarely  the  valves  of  tlie  aorta,  and  quite 
exceptionally  the  valves  of  the  right  side  of  the  heart.  Finally  come  a  uum- 
t>er  of  changes  common  to  all  severe  constitutional  infectious  diseases — acute 
splenic  tumor,  "cloudy  swelling""  of  the  liver  an<l  kidneys,  a  dryness  and 
dark-red  color  of  tlie  musi'les,  etc. 

In  regard  to  the  special  origin  of  all  these  symptome  we  may  certainly 
refer  the  abscesses,  the  purulent  rnflauiinntion,  and  the  cndocaniitis  to  the 
immediate  presence  of  the  niicnx'occi  themselves,  while  the  parenchymatous 
degenerations  of  different  organs,  the  lieinorrhages,  and  probably  the  splenic 
enlargement  and  the  ditfuse  acute  nephritis,  are  to  be  regarded  as  due  to 
toxic  action.  Microscopic  examination  of  the  internal  organs  gives  us  a  very 
instructive  inslglit  into  the  morbid  jiroeess.  This  often  reveals  the  presence 
of  many  tiny  ftici  of  disease,  in  the  center  of  which  we  often  see  a  little 
blood  vessel  completely  filled  with  micrococci  (**  micrococcus  embolus").  As 
Weigert  first  found,  the  primary  action  of  a  little  focus  of  micrococci  upon 
the  surrounding  tissues  consists  of  a  circumscri[;ed  .cell  necrosis,  a  small 
focus  of  "  enagulation-nerrotic  *'  cells  without  nuclei..  Thia  may  be  followed 
later  by  circumscribed  suppuratiiui.  .   ;••. .  ^  , 

Clinical  History. — It  is  our  intention  to  discuss  l>elow  those  cases  chiefly 
which  are  of  interest  to  the  physician  rather  than  the  surgeon — i.  e..  wlicre  the 
septico-pya'mia  is  an  ajipurcntly  tH'iniary.  acute,  and  grave  disease.  Many  of 
the  cascntiol  traits  of  this  type  of  disease  are  identical  with  those  of  the  pyaemia 
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wliich  complicatos  tlio  effects  of  serious  wounds  or  the  inflammation  subsequent 
to  childbirth.  Hut  it  is  pn?rist*ly  the  apparent  nUseru'e  of  a  cause  which  ren- 
ilcra  many  lascs  nf  this  ft^rui  of  sepsis  so  ohscun*  a?iri  diHinilt  to  iiTulrrstnnil. 
Hceiili's,  thf  patient  is  nftt'ti  in  a  stiifMinnis  condition  when  the  |iliysieiiiu  is 
called;  and  lids  adds  greally  In  the  ditTicnltie^i  of  a  eonvrt  jud^^nnenl. 

The  beginning  of  the  disease  is  usually  rather  al>rupt.  An  apparenily 
healthy  person  is  attacked  witli  febrile  syniptoms,  headache,  and  "  rlicumatic  " 
pains  in  the  irnis^'los,  jninls,  und  loins.  There  may  also  he  f^astro-inlestinnl 
Byniptonis  of  considcrahU'  severity,  including  voniitin^j  arnl  diiinhfu.  Ps!!- 
ally  the  patient  fpels  ill  enough  to  take  speedily  to  his  hed.  The  sym]>tonis 
now  iuerenwe  rajddly,  and  develop  into  a  severe  illness  which  may  reseinhlo 
either  a  had  case  of  typhoid  fever  or  miliary  tul»erculosi8.  Or  the  cerebral 
synifitonis.  such  as  headarhc.  stupor,  and  deliriuiri,  may  l>econnj  so  jiroininent 
thai  tin?  attack  seems  like  nuniin^itis.  If  (he  lr<mhie  in  tlie  joints  (ride  in- 
fra) prednminates  and  there  an*  signs  of  endocarditis,  the  disease  may  at 
first  he  taken  for  a  violent  attack  of  acute  artirnlar  rhcnmatism. 

Taking  up  the  sejmrate  symptoms,  wc  shall  tirst  nnme  those  whicti  belong  to 
every  severe  acute  infei-tious  disease  and  have  nothing  idiariutcristic  about 
them.  In  this  list  Ixdoug  the  general  prostration,  the  anorexia,  the  mental 
disturbance,  the  stupor  and  delirium,  the  headache,  the  subjective  symptoms 
of  fever,  the  dryness  of  the  tongue,  aud  finally  the  acute  s]denic  tumor  wliich 
can  often  be  made  out.  There  are,  howuver,  otli*;r  and  more  characteristic 
symptoms;  and  it  is  cidetly  upim  these  that  the  diagnosis  rests,  provided  we 
can  make  one  at  all.     These  are: 

1.  The  Course  of  the  Fever, — In  many  cases,  it  must  be  confessed,  this 
ia  not  at  all  characteristic.     It  may  even  be  so  like  that  of  typhoid  fever,  at 
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Fio.  24. — Fever  curve  in  pj-wmir  inftvtion.     The  miirkiHJ  elovationfl  in  trmporaturc  were  always 
uahcrcd  iu  by  ii  chill.    (Krlungen  MeclirtJ  Clinir.) 


leaat  for  some  time,  as  to  lead  to  a  wrong  diagnosis.  Tn  other  cases,  however, 
the  temperature  curve  does  aid  us  greatly— viz.,  when  it  represents  an  inter- 
mitting fever  with  marked  elevations,  reaching  lOG**  F.  (41°  C.)  and  higher. 
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ami  often  occompanie*!  by  a  chill,  ainl  with  euhsequent  deep  depressions, 
Tlie  curve  may  thus  come  to  reseinhle  closely  that  of  a  (luntidiaii  or  even  ter- 
tian intennUtont  fever.  'I'liis  true  '*  pyirinic '*  fever,  in  which  tlie  rij^e  in 
teiii()erHture  is  usually  associated  with  a  severe  chill,  occurs  cliietly  in  the 
cases  with  multiple  ahecesse**.  Sonieliinep,  again,  the  courfic  of  the  fever  is 
nuide  up  of  similar  paroxysmal  elevationf*,  peparated  by  periods  of  ordinary 
renrittinij  fever. 

(ienerally  streptoeoecus  infet'lion.s  have  a  more  irregularly  remittent  or, 
in  severe  ca?eg,  an  almost  continuous  ftvor.  hiteniiittent  attacks  of  fever 
occur  eftpecially  in  infections  with  8taphyl»K*(H'ci,  Imcteria  coli,  and  gonococci. 

2.  Cutaneous  Symptoms. — These  are  very  frequent,  and  a  great  aid  to 
diagnoBii).  The  hemorrhageft  into  the  skin  are  of  chief  imp(trtance.  They 
may  be  either  juuictifonn  petechia'  or  more  extensive  e<*ehymosea.  Of  other 
cutaueous  ap|)earan(.'e**,  the  Hrst  in  relative  frc<|uency  is  an  erythema  resem- 
bling R-arlatina.  It  is  not  improlmlde,  as  we  liave  already  said,  that  many 
caset;  w)iich  Imve  Iteen  described  as  severe  scarlet  fever  occurring  during  child- 
bed were  in  reality  septic  dicrnso.  We  also  somi'times  see  eruptions  rcr^otnbling 
erythema  exudntivum  multiforme  or  erythema  nmlosum,  and  also  in  some 
cases  roseola,  pustular  eni]itinnH,  and  lierpes.  Extensive  intlammationa  of  the 
skin,  like  erysijH'las,  are  especially  characteristic  of  certain  cases.  They  are 
Been  on  the  lateral  surfaces  of  the  thorns,  tlie  hack,  tlie  thighs,  etc.,  and  often 
end  in  phlegmonous  supjiurutinn.  \Vhcn  they  occur  we  can  usually  make  a 
very  positive  diagnosis  of  septic  infection. 

3.  Cirrulatonf  !)ustiirhances, — An  ability  to  recognize  the  cardiac  lesions 
would  l>e  very  desirable;  but  often  this  is  impossible  before  tleath.  Endo- 
oanlial  murmurs  are  often  wanting,  even  in  cases  whrre  the  autopsy  discloses 
abundant  exudation  and  ulcers  upon  the  valves.  Still,  in  some  cases  of  tins 
Bort  we  have  found  the  heart  sounds  noticeably  deficient  in  clearness.  Some- 
times we  hear  very  loud  or  low,  blowing  sounds.  The  cardiac  dtdlness  is  often 
fpiite  normal,  in  other  cases  somewhat  increased.  In  s<mic  ca^es  lihrinous  or 
purulent  (n^rlrarditis  develops.  FiinctioTial  disturhnnces  of  the  heart's  action 
are  almost  always  present.  The  liearfs  action  is  exritcd  and  very  ra])id  (l'^*0 
to  140  or  more),  or  in  rare  cases  abnormally  slow.  Irregularity  and  inequality 
of  the  pulse  are  common.  The  tension  of  the  pulsp  is  usually  low,  and  the 
frequent  pallor  and  uiild  cyanosis  of  the  |inticnt  point  to  a  iliminishml  energy 
in  the  heart's  action  and  im[ii(ired  vascnhir  tone.  All  tliese  disturlmncps  are 
due  |»artly  to  the  efTci-t  of  tht-  toxins,  and  partly  to  an  acute  (ciri:un\si:nlied) 
mywarditis.  In  llie  blood  there  is,  almost  Mithout  exception,  more  or  less 
niarknl  leuco<'vtosis  and  a  diminution  in  the  number  of  red  corpuscles,  which 
in  the  severe  cases  nniy  h-inl  to  a  most  profound  amemia.  The  doiuonslration 
of  the  pathogenic  organisms  in  Die  blood  ia  of  the  greatest  importance.  (  Vide 
infra,  "  Diagnosis/') 

4.  Crrt'bral  Sjfrftptavis. — ^The  grave  cerebral  symptoms  are  for  the  most 
part  quite  analngons  to  (hose  nf  other  severe  acute  infectious  dtsenses.  They 
may  he  present,  and  yet  no  markivl  ohjective  cerebral  lesions  may  he  found 
after  death.  In  other  ease.s  they  have  an  auHtomical  fmsis — in  punilent  menin- 
gitis, hemorrhagic  pacliymeningitis,  r-erebral  hemnrrluige,  or  abscess.  Tfiese 
cnn<litions,  just  enumerated,  may  excite  focal  ucrubral  symptoms — e.g.,  hemi- 
plegia. 


Iroiw  of  Ike  JomU. — Aneetious  of  the  joints  arc  com 
queul,  and  of  great  value  in  diagnosis.  We  may  find  seroue^,  or  more  likely 
purulont  inilamiuatinn,  or  even  peri-articular  ab&eesses.  If  they  appear  early 
in  Hie  attatk,  they  iiuiy,  as  we  liave  said,  lead  to  an  erroneouB  diagnosis  of 
acute  artit-ular  rlieiunatisui.  Su})piirative  prcK-espes  atTecting  tJie  periofitenm 
and  tlir  rrTarrow  of  the  hones  not  infrc-quently  aeeonipany  the  joint  affectiona. 
Only  in  rare  cases  do  the  bones  remain  wliolly  unafTeeted,  as  is  evident  from 
the  freqiient  otrenrrence  of  pani  in  the  hing  bnnn>».  Tf  there  is  deeided  Biiji- 
pnration  in  the  bones  we  speak  of  an  aeute  osteomyelitis.  Tiiifl  Is  seen  efjpc- 
ciaily  in  the  lower  extremities.  It  is  ohuost  alwa3^3  oecasioned  by  the  Staphtf- 
locorntjt  aureus.  In  earlier  times  such  cases  were  termed  bone-typlu^ld. 
Finally,  abscesses  and  extensive  phlegmonous  suppuration  in  the  muscles  are 
not  uncommon. 

6.  Renal  Changes. — Renal  clianges  are  very  frequent,  but  abscesses  and 
liemorrliages  may  be  numerous  in  the  kidneys,  or  hemorrhages  in  the  mucous 
momhrane  of  the  \yeU'is  of  the  kidney,  without  maturially  altering  the  char- 
acter of  the  urine.  In  most  cases,  however,  an  acute  scplic  nephrilis  is  con- 
joined witli  the  infart'tiorig  and  uhccesses,  an<l  then  the  urine  exhihits  all  the 
characteristics  of  acute  Bright's  disease,  having  a  small  or  large  amount  of 
albumen,  red  and  white  blood  corpuscles,  epithelium,  and  casts. 

7.  Pulmonary  !^ywpfojn:s.. — The  pulmonary  syniptonis  are  in  part  second- 
ary. Bronchitis  and  lobular  pneumonia  devt-lo])  as  in  all  other  severe  con- 
stitutional diseases,  Emhnlic  foci  of  pneumnnia  and  the  pulmonary  abscesses, 
as  such,  rarely  produce  distinct  objective  physical  symjjloins,  but  frtMjuently 
there  is  a  striking  dyspnoea  which  is  out  of  proportion  to  the  insignificance 
of  the  physical  pympt<tms.  Em^tyema  is  a  not  irifre(|m'nt  rcKult  of  infection 
of  the  pleura,  due  to  tlie  fotii  of  disease  which  arc  iriituatcd  upon  the  oucer 
surface  of  the  lungs,  or  fwrhaps  sometimes  to  the  condition  of  the  blood.  If 
the  aspirating  needle  shows  the  actual  existence  of  cmjtyema,  this  fact  may 
make  the  diagnosis  of  the  constilutiimiil  disense  much  easier.  A  tihrinous 
pleurisy  of  slight  degree  is  often  found  at  the  autopsy,  and  it  iiuiy  be  diag- 
nosticated during  life  by  the  detection  of  a  sliglii  ph'urilic  friction  rub. 

8.  Abdominal  Symptoms,— 01  the  abdominal  symptoms  we  have  already 
mentioned  the  acute  splenic  tumor.  It  is  almost  impossihlc  to  diagnosticate 
infarctions  and  abseesses  in  the  spleen.  If  the  spleen  is  enlarged  and  notice- 
ably painful,  we  may  pufii>ect  their  existence.  There  are  sometimes  quite 
severe  intestinal  sjinptoms,  such  as  a  profuse  "  septic  diarrhea,"  in  cases  where 
the  autopsy  does  not  show  any  particularly  grave  lesions.  Still,  intestinal 
eechymoses  and  intestinal  diphiheria  have  si>nu^tiine9  been  observed.  We 
should  mentiun  that  often  the  skin  has  a  faint  janmlii'cd  hue.  This  is  some- 
times the  result  of  duodenal  catarrh,  but  more  fnH|uently  it  is  to  Imj  re- 
garded as  a  '*  hepato-bematogcnous  "  jaundice  due  to  a  decomposition  of  the 
blood. 

f).  Oridar  Disturbances. — The  purulent  inflatinnations  of  the  eye,  which  are 
probal)ly  of  cmltrdic  origin  and  whit  b  may  develop  into  diffuse  se[)tic  panoph- 
thaln»itis,  have  been  known  for  some  time.  I>alcly,  Littcn  and  others  have 
called  attention  to  niorc  minute  changes  in  the  fundus  of  the  eye.  These  arc 
revealed  through  the  oplithalmoscope,  and  have  great  diagnostic  value.  Chief 
among  them  is  retinal  hemorrhage,  wliich  is  sometimes  accompanied  by  a 
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spot  in  the  center,  corresponding  to  a  necrosis  of  the  retina  in  that  place;  but 

there  ina.v  Jhi  similar  wliitc  i*pntp  without  hemorrhage. 

Conne  of  the  Biaease  and  Prognosis. — In  severe  general  septic  infection, 
ileulh  sdinrtinu's  occurs  in  a  few  dny?*.  In  otlier  casH.'s  the  disease  coniimiea 
hiug(;r,  the  syniptonifl  lanting  two  or  three  weeks  or  even  more.  Jmi)rovement 
sometimort  takes  place,  followed  by  a  relapse.  Here,  too,  tlie  result  is  often 
fatal,  aJtIiough  the  infection  may  finally  be  completely  overcome.  We  may  alao 
accept  as  certain  that  there  are  mihl,  curable  forms  of  septic  disease.  In  these 
the  signs  of  general  infection  may  predominate,  such  as  fever  with  general 
intc»xication,  cardiac  weakness,  jminfi  in  the  joints,  albuminuria  or  exantlie- 
ninta,  or,  in  other  cases,  the  chief  synqttoms  may  lie  due  to  a  sjiecial  localiza- 
tion of  the  germs  or  their  toxins  (acute  endocarditis,  septic  nephritis,  septic 
inflammation  of  the  serous  membranes,  septic  enteritis,  etc.).  As  we  shall  see 
later,  tlie  soH-allcd  hemorrhagic  diseases,  as  als<i  acute  articular  rheumatism, 
acute  endocarditis,  erythema  exudativum,  nn<l  other  diseases  have  many  close 
connections  witli  tJie  rnikler  forms  of  wplic  infections. 

Diagnosis. — It  is  self-evident  that  a  disease  wliich  combines  symptoma  so 
manifold  and  so  ambiguous  must  be  very  dillicuU  in  recoguize.  Especially  in 
the  j)rebarlerinliigjcal  times  was  the  diagmtsis  of  so]»sis  nfteti  imjmssilile.  '[\i- 
day  the  advance  in  bacteriological  blood  examination  has  very  greatly  perfected 
our  diagnostic  locliiiiu  for  acute  infections  diseases.  On  the  basis  of  biuterio- 
logical  blood  (hidings,  it  is  not  only  ptisKtliU'  in  nmst  eases  t«  make  a  diugmwia 
of  se[>tica'mid,  but  also  to  ili'terrnuie  the  sp4»('itd  kind  of  iiifectinus  agent 
(streptococci,  staphylococci,  li.  culi,  pneunu)ni>cm'ci,  etc).  Nunc  tlic  let^s,  for 
obvious  reasons,  this  nicthiMl  of  diagnosis  cannot  at  present  be  generally  em- 
ployed in  medical  prnctice.  and  therefore  the  purely  clinical  diagnostic  means, 
though  often  far  less  certain  in  tlieir  results,  still  retain  their  value.  We 
will  recapitulate  the  chief  diseases  to  be  cxclnderl.  A  case  may  greatly  resem- 
ble typhoid  fever  when  there  is  persistent  i)ri)stralion,  diarrhea,  au  eniption 
like  rosi-ola,  and  an  enlarged  spleen.  In  discriminating,  we  should  consider 
with  great  care  the  possible  frtioh>gv — e.g.,  external  injuries,  etc.;  we  should 
rememlHT  that  most  sc[^tic  atTeciions  begin  rather  more  j]hru|)tly;  and  we 
should  look  for  swrjiing  of  the  joints,  cutaneous  eeehymoses,  nephritis,  phleg- 
monous 8U|»f)urations,  an  intermitting  form  of  fever,  and  septic  disease  of  the 
retina.  Ijeucoc'i'tosia  is  a  very  valuable  sign,  since  it  is  almost  always  absent 
in  typhoid  fever,  but  a  positive  result  from  Widal's  serum  reaction  renders  a 
diagnosis  of  typhoid  very  probable.  It  is  all  the  more  jiossible  for  the  disease 
to  resemble  meningitis,  because,  aa  we  have  said,  meningeal  Jisturbauee  nuiy 
be  one  of  the  symptoms  of  the  sepsis  and  color  the  whole  picture.  Here  the 
characteristic  symptoms  of  septic  poisoning  already  ntentioneil  would  be  of 
some  value  in  diagnosis,  and  tin-  physical  signs  of  endocarditis  or  of  a  greatly 
enlarged  spleen  would  be  worth  still  more.  The  final  decision  will  often 
depend  upon  the  result  of  lumbar  puncture.  There  may  be  much  dillieulty  in 
the  differential  diagnosis  between  acute  sepsis  and  acute  miliary  tuberculosis. 
Here  we  should  consider  carefully  f'uch  separate  symptom,  and,  above  all,  the 
aetiology,  searching  for  something  that  would  explain  the  o<:currence  of  sepsis 
on  the  one  hand,  or  of  acute  miliary  tubercnlo*is  [q,v.)  on  the  other.  If  we 
found  miliary  tubercles  in  the  choroid  by  means  of  the  ophthalmoscope,  or 
tubercle  bacilli  in  the  eputiim  or  in  the  blood  (which  is,  of  eoursCj  not  always 
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possible),  all  doiilit  would  vanish.  A  marked  diazo- react  ion  of  the  urine,  toOt 
arffues  tor  acute  IuIhtcuIosIs.  At  the  l>eginning  of  a  soptic  attack  the  rigort* 
may  aroupe  guspicions  uf  intermittent  fever.  Usually  the  early  apiHjarance  of 
other  &yin[ituuis  eoireets  this  idea;  hut.  if  not,  the  powerlessness  of  (juiniu  will. 
If  a  severe  acute  nephritic  has  developed  it?elf  in  a  septic  case,  all  the  fivnip- 
t(uim  may  he  urroiieouHly  referred  to  ura.Muia ;  hut  perciistent  observation 
will  usually  lead  us  to  the  right  cotielusion.  As  to  the  conditions  of  great 
pn)strati(»n  resembling  aeutu  sepsis,  whiuh  oeeur  in  at'ute  (primary)  uhera- 
tive  eudururditis  and  in  severe  arliL-ular  rheunialis!Uj  sec  tlie  appropriate 
cliapters. 

in  genemlj  t!ie  diagnosis  of  acute  sepsis  and  septico-pymmia  enn  rarely  be 
settled  during  the  first  days  of  the  diRcape,  but  on  further  observation  and  with 
d\ie  attL'Jition  a  tnh'rably  definite  diagnnsifl  ran  usually  l>e  nuide.  The  4'!iief 
elfntenls  for  diagnosis  iire  a  enn'ful  tfinsidrration  of  the  ii-tiology  (|jreviou!- 
eireuinsi-ribtvl  suppu  nit  ions,  sore  thmut,  etc.)  and  at  tent  inn  to  the  whole 
clinieul  picture,  as  well  as  to  any  imlividuul  avtuptoins  e^jjeeially  charaeterislic 
of  septic  infection  (purulent  inflammation  chills  and  fever,  cutaneous  and 
ri'tiiud  hetiHOTiiages,  nephritis,  joint  Kwellings,  splenic  tumor,  pale,  icteric 
eoiiiplcxioii,  niarked  leueoc-yto.sis,  etc.). 

If  there  Ik;  ]>ersistent  high  internn'ttent  fever  with  chills,  without  any 
denioiislrablc  local  affeetirui  and  an  often  fairly  good  general  t;on<!ition  for  a 
long  time,  we  must  suspect  a  hidden  pus  focus  in  the  body.  This  p<dnt  must 
always  be  carefully  iKirne  in  mind  heeause  of  the  possibility  of  surgie^d  treat- 
ment. Exaiuine  most  thonuighly  and  give  due  atteiitiiui  to  the  eubjectivc 
complaints  of  the  patient  (pain,  sensJtivenesfi  to  pressure,  etc.).  Concealed 
suppurative  proeetiBeg  in  the  abdominal  cavity  (subphrenic  or  perinephritic 
ahwesses)  are  espw'ially  apt  to  be  overlooked. 

Treatment. —  The  treatment,  aside  from  cases  in  which  surgical  interven- 
tion is  indicated,  is  merely  symptomatic.  Of  course  wc  try  again  and  again 
to  cut  short  the  attacks  of  fever  by  large  doees  of  quinin,  antipvTin,  pyramidon. 
etc.»  but  never  with  lasting  success.  With  marked  Bwelling  of  the  joints  we 
may  try  the  salicylates.  Of  other  reniedies,  canliac  stimuhuits  (alcohol,  cam- 
phor, cafTein)  are  most  fre<]ueiiHy  t'nii»!oyeil,  and  narrotie.s  if  necesi^ary.  At 
times  the  repeated  sulKutaneous  infusion  of  sterile  physiological  Buline  solu- 
tion is  most  appropriate,  especially  when  cardiac  strength  is  failing  and  vas- 
cular tension  lessening.  CJrcat  stress  is  to  be  laid  on  keefiing  up  the  physical 
strength  hy  careful  nourishment.  Specilic  treatment,  promising  as  its  future 
may  he,  has  not  yet  attained  positive  success.  Otliers  and  we  ourselves  have 
not  seen  induhitahle  results  from  the  various  antistrejitocoecic  sera,  any  more 
than  from  the  chemical  preparations  ret^onnnended  (tirgenlum  colloidale  named 
"collargol,"  twenty-five  ]>er  cent  iodipin  subcutaneously,  5  to  10  c.c.  =  ni.lxxv 
to  3iJ8P.).  None  the  less,  these  remedies  will  freipiently  be  resorted  to  in 
practice. 

Circumscril>ed  suppurative  y>rocesFOS,  which  may  develoj*  (vidr  mprn),  of 
course  demand  appropriate  surgical  treatment  (eitipyeiua,  phtegmons,  ileep- 
seated  abscesses,  etc.).  The  rwent  etTorts  to  treat  puerperal  fexer  and  other 
septico-pyaendc  infections  arising  from  tlie  ulerus  hy  tying  olf  the  atTerent 
veins,  can  only  be  briefly  mentioned  here,  [Wliat  is  said  of  specific  sera  ap- 
plies also  to  vaccinations  with  sterilized  bacteria,  preferably  obtained  by  blood 
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culture.  In  an  acute  and  severe  vime  of  sepsis  there  is  scarcely  any  hope  of 
their  doing  good ;  in  a  milder  and  more  chronic  infection  the  pot-Bibility  of 
benefit  is  a  trifle  greater,] 


CHAPl^EK    XX 

TETANUS 

{Lockjaw) 

Tetanus  is  an  acute  infections  disease  whose  chief  aymptom  is  the  occur- 
rence of  severe,  extensive,  tonic  (**  tetanic  ^')  muscular  spaiinis,  The  specific 
cause  of  tetanus,  the  tetanus  bacilhis,  was  first  discovered  by  Nicolaier  in 
garden  earth,  and  esainined  more  closely  in  pure  culture  by  Ritasato.  Rosen- 
hach  first  cultivated  the  same  bacilli  from  the  secretion  of  the  wound  of  a  man 
who  died  of  traumatic  tetanus.  Sii»cc  tlien  ifie  specific  significance  of  the 
tetanu-^  Inu  ilUis  has  lx?en  positively  cnnfiriinMl  beyond 
any  dtuibt  by  numerous  investigations.     Tliese  baL-illi  '^^      *    ^ 

are   slender  motile  rods,   distinguished   liy  a  little  \/  j   1^  ^t  ^ 

head  spore  at  one  end  (vide  Fig.  25).    These  spores        /  •-        /\ 

are  remarkable  for  their  resistance  to  external  in-  _  ^  ^#  '  F"^^ 
fluences  (heat  and  desiccation).  The  tetanus  l)acilli  '  ^  f  C^  /  •  < 
grow    only    anacntbically — i.e.,    under    the   greatest  /    __     a^^  ^*  W 

possible  exclusion  of  oxygen.     Their  growth  is  there-  '         v  \     '^ 

lore  facilitated  by  the  presence  of  ntlicr  Ijauilli  which 

conaume  oxytren.  If  a  small  quantity  of  l«u-illi  if.  Fio.  26.— Tctanufl  bacilli. 
injected  under  the  skin  of  mice,  ral)ltits,  or  guinea 

pigs,  the  animals  die  under  the  most  violent  tetanic  spasms  in  from  twenty- 
four  to  thirty-six  hours.  Since  the  development  nf  tlie  bacteria  remains  lim- 
ited to  the  seat  of  the  wound  ar  the  injection,  it  ifi  a  priori  prnbable  that  the 
spasms  are  n*it  exctlcd  iiomcdiaU'ly  !iy  tlic  bacilli,  but  by  a  chemical  pdisiui 
prtnluced  by  llicm  iluring  life.  In  fact,  Brieger  has  lately  succeeded  in  pro- 
ducing several  alknloid-like  substances  from  tetanus  cultures,  so-called  toxins, 
which  he  terms  tetanin,  letanotoxin,  and  spasmotoxin.  All  these  substances 
are  vi(dent  poisons,  an<l,  like  strychnin,  provoke  the  most  violent  tetanic 
spasms  in  tfie  animals  experimented  on. 

According  to  the  investigations  of  H.  Meyers,  the  tetanus  toxins  are  first 
abaorbed  by  the  peripheral  m-rves  and  thence  migrate  up  to  the  central  organs. 

In  regard  to  the  method  of  infection  in  man,  it  fxrurs  by  far  mo>Jt  fre- 
quently through  open  wounds  (opi-ratiou  wounds,  or  small  accidental  injuries). 
Since  the  tetanus  bacilli  are  found  chiefly  in  the  soil,  we  can  readily  under- 
stand that  injuries  of  the  feet  in  persons  who  go  barefoot,  or  injuries  of  the 
hands  in  gardeners,  farmers,  etc.,  most  frequently  give  rise  to  tetanus.  In 
view  of  the  wide  prevalence  of  the  tetanus  Imcilli,  the  rareness  of  tetanus  in 
human  beings  is  striking.  This  is  prohnhly  explained  by  tlie  anaerobic  require- 
ment for  growth.  Therefore,  the  most  danger  exists  in  somewhat  deep  wounds, 
situated  beneatli  the  skin,  that  are  rendered  unclean  by  garden  earth  (stab 
wounds  [blank-cartridge  wounds],  long  wooden  splinters,  etc.).    The  fact  is 
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of  practical  importance  that  the  tetanus  hacilii  are  not  infrequently  found  in 
the  ca?cum  of  herbivorous  animals  (horses  and  cows).  Tlicrvfore,  earth  mixed 
with  dung  is  espet-ially  infectious.  Horstjs  freiiuently  sutfcr  from  tetanus. 
Formerly,  in  plare  of  Iraunmtic  tetanus,  tlje  term  idiopathic  totanus  was  em- 
jiloyed  where  no  external  injury  cfmlil  he  deteetfd  as  a  point  of  infection. 
( (,'ommercial  gelatin  may  contain  tetanus  haeilli,  and  thnrcfore  should  he  thor- 
oughly steriiizpii  hefore  it  is  used  for  Iherupeutir  injections  for  hleeding.] 
Aside  from  small,  unnoticeil  external  injuries,  infcetion  may  take  place 
through  the  mucous  membranes  (pharynx).  If.  a?  is  often  the  case,  the 
affection  is  preceded  by  a  severe  cold  or  wetting,  we  speak  of  a  rheumatic 
tetanus.  Tfilanns  neonatorum  h  undoubtedly  an  ordinary  wound  tetanus, 
almost  always  arising  from  an  infection  of  the  umhi!ieus. 

In  Germany  [and  temperate  latitudes  generally]  tt'tnnns  is  a  compara- 
tively rare  disease.  Men  are  much  oftener  attacked  tlian  women.  Tetanus  is 
much  more  common  in  the  tropics  than  in  our  climate.  The  frequency  of  the 
disease  in  negroes  is  well  k-nown.  Tetanus  is  also  not  etjually  frequent  at  all 
times.  Endemics  and  epidemics  of  tetanus  have  often  been  observed,  esiK*- 
ciaily  in  time  of  war.  These  have  arisen  in  part  from  the  unfavorable  inilu- 
ence  of  certain  external  conditions,  such  as  poor  care,  bad  weather,  sleeping 
on  the  wet  gmuud,  etc. 

Clinical  History. — In  so-called  "  rheumatic"  tetanus  the  symptoms  usually 
begin  t*t«tn  afti-r  exposure  Ut  the  exciting  cause.  There  may  be,  however,  an 
interval  daring  whicli  the  patient  feels  perfectly  well,  or  at  most  has  only 
certain  mild  and  indefinite  premonitory  symjitoms,  such  as  languor  and  head- 
ache.    Similar  prodromata  may  occur  in  the  apparently  idiopathic  cases. 

Traumatic  tetanus  seldom  Iw^^gins  innnediately  afler  the  injury  has  been 
received.  Several  tlays  or  even  weeks  may  intervene  previous  to  the  outbreak 
of  tJie  disease.  Here,  too,  there  may  be  mild  proilromatu  for  a  brief  period 
preceding  the  graver  phenomena.  Tlie  patient's  wound  jjresents,  as  a  rule,  no 
specific  Hppenrances.  Tetanus  may  he  associate*!  with  eitlier  slight  or  severe 
injuries,  whether  treated  carelessly  or  kept  apparently  aseptic. 

T!ie  symptoms  of  the  disease  pro|ter  arc  the  same  in  both  rheumatic  and 
traumatic  tetanus.  They  usually  begin  gradually.  Ordinarily,  the  first  thing 
noticed  is  a  feeling  of  rigidity  and  tension  in  the  nui?tcles  of  the  face,  lower 
jaw.  and  back  of  the  neck.  The  stiffness  spreads  by  degrees  to  the  muscles  of 
the  back  and  abdomen.  The  disease  is  sometimes  completely  developed  in  a 
few  hours,  but  sometimes  not  till  after  several  days. 

The  persistent  tension  of  the  facial  muscles  gives  the  countenance  a  strange 
inimoi»ilitV'  (vide  Fig.  26).  The  brow  is  usually  wrinkled,  and  the  corner's  of 
the  mouth  are  often  drawn  hack  in  a  *'  sardonic  grin,"  or  the  face  has  a  tear- 
ful expression  from  the  deepening  of  the  nasolabial  folds  and  the  drawing 
down  of  the  corners  of  the  mouth.  Most  prominent  of  all  is  the  tonic  spasm 
of  the  masseters,  or  trismus.  The  teeth  are  so  firmly  pressed  together  that  it 
finally  becomes  im|K)ssible  to  open  the  moutli  more  tlinn  a  few  Tiiillimeters. 
The  eyes  are  {^taring,  (fie  [m[)ils  usually  eonttaitcd.  Tlic  muscles  at  lliu  back 
of  the  neck  draw  the  head  somewhat  backward,  but  in  many  cases  it  can  still 
be  ujoved  quite  well,  although  in  other  cases  it  is  fijced  by  the  spasm.  The 
spinal  column  is  bent  forward,  so  that  the  trunk  is  convex  anteriorly,  permit- 
ting the  hand  to  be  passed  between  it  and  the  l>ed — opisthotonos.    The  muscles 
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■Facieti  in  tetanus.      The  mnuth  cannot  be  opened  wider  on  account  of  the  exiffting 
trismus  (personal  obeervalionj. 


generally  can  be  fjuile  ficfly  moved.  IjiiL  the  luovemeuls  ut  Ihe  shoulder  are 
usually  decidedly  impaired.  Convulsive  dygjiliagia,  as  seen  in  hydroplioUia, 
may  occ-ur,  but  it  ie  rare  ividt'  hifni). 

In  many  cases  the  eonlitiuous  UuiJc  spasm  is  occasionally  interrupted  by 
sudden  paroxysms,  during  which  all  ll;e  affected  muscles  luvoine  still  more 
t^nse.  In  severe  cases  this  gives  tlie  whole  body  a  violent  slun-k,  and  nmkea 
the  opisthotonos  oven  more  pronounced.  In  a  very  bad  case  the  paroxyBnis  are 
very  frequent;  in  a  inihl  case  thry  are  rare  or  almost  indiHtin^iishabhs  Sfirrie- 
tiracs  they  are  apparently  sjmnliineoua,  and  ponietiiiies  they  are  evidenlly  of 
reflex  origin,  being  superinduced  by  external  irritation,  often  <piite  insig- 
nificant, Bueh  as  a  slight  jnr  of  tiie  body,  noises,  etc. 

As  lo  other  nervous  derangements,  little  is  known  aliout  them — partly,  no 
doubt,  because  it  is  seldom  possible  to  uinke  nn  extended  rxaniinntion  of  the 
patient.  Senisation  is  said  to  have  ln'i-n  inijjaired  in  some  instances,  but  in 
others  it  is  perfectly  normal.  The  muscles  affected  by  the  spasms  are  iisvially 
the  seat  of  severe  pain.  The  cutaneous  reflexes  arc  almost  always  exaggerated. 
In  several  cases  which  we  saw  very  recently,  the  patellar  reflex  was  much 
10 
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increased,  and  in  one  there  was  distinct  aiikle  elonue,  PdralyHis  ifl  cstromely 
exceptional.  There  is  often  profusL'  perspiration.  The  forelifad  is  usually 
Btn<ftir(l  with  many  l)oads  of  Kwent.    Th(?  intidlrct  rciiuiins  |H.irfrcHy  iinchnKltHl. 

Thcro  i.«  a  Pprcial  form  nf  IflainiH  wfiirh  must  hi*  hrii'lly  rni'titi<)rHMh  It  was 
liryt  drst-ribcd  by  E.  Koi^c*,  and  is  cidlcd  '"  hyiln)}>hobit'  ti'ljuiiiH,"  or  *'  trjihalic 
tetunus."  It  occurs  only  in  connection  with  injuries  situated  in  the  distribu- 
tion of  the  cranial  nerves; — that  is,  in  the  fiue  and  head — and  is  cliarntteri/ed 
in  most  cases  by  violent  epasm  of  the  muscles  of  the  phar^'nx.  This  is  in  addi- 
tion to  the  otiier  ordinary  phenomena  of  tetanus.  The  disease  in  many  ways 
reminds  one  of  hydro[dioljia.  Another  cliaracteristic  point  is  that  in  most 
cases  there  is  facial  paralysis  on  the  injured  side. 

Tetanus,  as  a  role,  gives  rise  to  no  diriturbances  referable  to  the  internal 
viscera.  In  onecaee,  however,  in  the  IxMpsic  hospital,  croupous  jmeumonia  and 
acute  nephritis  came  on  a  few  days  before  the  end,  Ofteu  tliere  are  dyspno?! 
and  a  most  harassing  sense  of  thoracic  oi)pre8i'ion — symptoms  due  mainly  to 
tlie  convulsive  rija^idily  of  the  niuwles.  by  which  the  thorax  is  constantly  niaia- 
taincil  in  the  ]M>sition  it  nnrinally  ast^umes  during^  in!^]>irfttion.  Expectoration 
is  impeded;  and,  finally*  there  may  l>e  such  on  accumulation  of  secretions  iu 
the  mouth  and  air-passages  as  to  cause  a  secondary  ditluse  broncliitia,  or  an 
inhalation  jmeunionia.  Another  occasional  source  of  extreme  dvfipncea  is 
spapm  of  t!ie  glottis. 

The  [lulsc  ofteu  remains  normal  for  a  long  whilcjljut  it  is  usually  accelerated, 
not  infrequently  reaching  1^0  or  1*)0  beats  a  minute  in  severe  cases.  Such  a 
pulse  is  small,  and  may  be  somewhat  irregular.  The  temperature  is  at  first 
UBunlly  norma!,  or  slightly  elevated  (100°  to  102^  F.  [38°  to  39°  C.]).  I^tcr 
it  is  ulrntist  sure  to  rise,  and,  as  Wunder'ii'li  pointed  out,  it  is  often  very  high 
short !y  before  death— for  instance,  107''  to  111°  F.  (43°  to  44-°  C).  It^is  not 
rare  for  the  temperature  to  keep  on  rising  for  a  short  time  after  death.  No 
ex[)lanation  of  this  terminal  elevation  of  temperature  has  yet  been  furnished. 
It  cannot  be  the  result  of  the  increased  production  of  hent  occasioned  by  the 
muscular  spasm,  for  iu  earlier  stages  the  most  violent  convulsions  are  unat- 
tended by  any  such  change.  Autliorities  arc,  therefore,  inclined  to  assume 
that  at  the  last  there  is  a  paralysis  of  tlie  centers  which  regulatf  tlie  warmth 
of  the  body,  just  as  is  seen  in  other  severe  nervous  disorders,  such  as  menin- 
gitis, injury  to  the  cervical  portion  of  the  cord,  and  uncmia. 

Interesting  observations  have  l>een  made  with  regard  to  tissue-metamor- 
pliosis  during  tetanus.  The  excretion  of  urea  is  not  increased.  This  fact 
agrees  well  with  Voit's  view,  that  muscular  activity  has  no  relation  to  the 
l»reaking  down  of  albuminoids.  Senator  failed  to  fmd  any  increase  of  kreatin 
and  kreatinin  in  the  urine.  !'rohid)lv  the  [trodni  tinu  <>t'  carbonic  dioxid  is 
abnormally  large  in  tetanus.  At  least,  pliysiological  considerations  would 
strongly  indicate  this,  although  it  has  not  yet  been  actually  demonstrated. 
Occasionally  traces  of  albumen  and  sugar  Iinve  been  deteoled  in  tlie  nrine. 
There  is  usually  obstinate  constipation,  probably  due  to  the  persistent  rigidity 
of  the  abdominal  muscles;  and,  indeed,  micturition  is  not  a  little  impeded 
from  the  same  cause. 

It  may  be  said,  in  regard  to  the  general  course  of  the  disease,  that  there  are 
severe  and  mild  forms  of  the  disease.  What  has  been  said  abo\e  applies  nminly 
to  the  severe  form.    In  this,  all  the  symptoms  reach  their  extreme  violence  in  a 
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few  days,  the  paroxysms  occur  in  quirk  sucoession,  and  death  usually  takes 
place  within  n  week  or  two.  The  fatal  result  is  hrought  about  by  the  suspen- 
sion of  retfpiration  and  by  cardiac  failure.  Of  coun*e,  the  extreme  diRjculty  of 
taking  an  ade*iuatc  amount  of  food  has  an  unfnvorable  inlluence.  'i'he  bad 
cases  seldom  outlast  the  first  week.  If  they  do,  there  is  some  slight  hope  of 
recovery;  the  parox^'Bras  may  gradually  become  less  frequent  and  less  severe, 
until  they  finally  cease  altogether.  The  severer  form,  however,  so  rarely  ends 
favorably  tJmt  the  j>rognopis  is  always  very  grave.  The  mild  form,  on  the 
contrary,  usually  runs  a  much  more  favorable  course.  In  it,  all  the  symptoms 
are  from'  the  first  much  less  severe.  Often  there  is  only  more  or  less  trismus, 
accompanied  by  no  marke<i  spasm  in  the  muscles  of  the  tnmk,  if  any  at  all. 
There  is  little  constitutional  disturbance.  The  tcmjicrature  is  normal,  and 
the  prognosis  is  rather  favorrtble.  The  dist^aae  may  sometimes  drag  on  for 
some  weeks,  but  it  often  ends  in  complete  recovery.  It  must  not  be  forgotten, 
however,  that  what  at  first  seems  a  mild  case  may  develop  into  the  severe 
form. 

The  anatomical  changes  in  the  nervous  system  in  fatal  cases  are  almost 
wholly  negative.  Further  investigations  are  necessary  to  determine  how  far 
the  finer  changes  in  the  motor  cells  of  the  spinal  cord,  which  have  rei)eatedly 
been  found  of  late,  are  of  pathological  significance.  Any  small  heuiorrhagee, 
etc.,  hiivo.  if  they  l>e  present,  only  a  secondary  siguiticance. 

Diagnosis. — In  m<jst  cases,  tetanus  can  be  easily  recognized  from  the 
peculiar  convulsions  and  the  general  aspect  of  the  disease.  It  niigbt  be  con- 
founded witli  acute  meningitis,  for  this  may  cause  rigidity  of  the  neck  and 
back;  but  here  there  are  usually  certain  cerebral  sy[ii[itoin8  also  present,  sucli 
as  headache  and  iinimirmciit  of  consciousness;  and,  on  the  o\Uvr  hand,  in 
tetanus,  trismus  is  an  almost  consluuL  j)heuoitienoa,  although  cvccj^tioiial  in 
meningitis.  Strychnin  poisoning  produrcs  convulsions  sinular  to  those  of 
tetanus,  hut  they  generally  atfcct  the  extremities  in  a  niorc  marked  degree. 
Hydrofiliohia  is  distinguished  from  tetanus  by  the  a'liology.  the  absence  of  tria- 
mus,  the  predominnnco  of  tiie  i)haryngeal  ccnniilsinns,  and  the  greater  dis- 
tinctness of  the  individual  pamxysiris.  Tfic  hyslcrical  conditions  similar  to 
tetanus  can  usually  He  easily  distinguished  from  guuuiue  tetanus  by  the  dis- 
covery of  sjfecific  hysterical  s>7nptoTns  (aniesthcsia,  etc.). 

Where  trismus  is  the  only  symptom,  we  must  guard  against  mistaking  for 
tetanus  the  symj)tomatic  rigidity  of  the  jaws  which  occurs  with  s<*vere  sore 
tliroat,  diseases  of  the  teeth,  or  inflammation  of  the  maxillar)'  articulatinu. 

Treatment. — The  attempts  to  cure  tetanus  by  means  of  an  antitoxic  serum 
(Behring,  Tizzoni)  arc  most  interesting.  Horses  may  be  rendrrrd  immune 
to  tetanus.  Their  hloo<l  senim  then  contains  an  antitoxin  which  annuls  the 
action  of  the  tetanus  toxin  as  long  as  it  circulates  free  in  the  bbntd.  If  a  case 
of  tetanus  comes  under  treatment  during  the  first  thirty-six  hou^j  the  pros- 
pects of  improvement  from  the  injection  of  st>runa  are  very  good.  One  hundred 
antitoxin  units  are  injecti^d  (i.e..  n  vial  of  Uciiring's  antitoxin)  near  the  sus- 
}K.vted  site  of  infection.  The  injcvtiou  is  n-peiitrd  ihiily  for  several  days.  If 
wnim  treatment  is  deferred,  the  chames  for  iiii(»nivcnien1  arc  small,  as  llien 
large  quantities  of  tetanus  toxin  arc  already  taken  up  by  the  ganglion  t^ells, 
and  in  conse(|uence  can  no  longer  he  infiuenced  by  the  antitoxin.  Of  course  a 
trial  of  antitoxic  treatment  will  be  made  whenever  possible. 
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If  the  phvBicinn  cannot  obtain  an  antitoxic  scrum,  he  must  look  to  the 
methods  of  treatment  heretofore  employed.  We  have  ourselves  treated  all  the 
eases  we  have  seen  in  the  last  few  years  with  salicylic  acid  (8  gr.,  gin.  0..% 
every  hour),  and  we  bolieve  that  we  have  repeatedty  seen  a  favorable  influence 
from  this  reinedy.  In  addition  we  like  to  make  use  of  routine  diaphoretic 
procedures,  which  the  patient?  tolerate  well  beeause  they  usually  bring  relief 
from  their  painful  spasms.  Otherwise  narcotics  are  to  be  used.  Those  chiefly 
reeonnnended  are  subcutaneous  injections  of  morpliin*  opium  in  large  doses 
(if  desiralilo  coiuhineil  with  bromiils),  and  L-hlonil  hydrate,  yf  which  'M)  gr. 
(gni.  2}  shmdd  be  given  two  or  three  times  a  day,  aud  the  annmnt  gradually 
increased.  If  deglutition  he  very  difficulty  the  chloral  may  he  given  by  enema. 
The  above  remedies  diminieh  the  irritability  of  the  nervous  centers.  In 
curare  we  pos^ss  a  means  of  lowering  the  excitability  of  the  leruiiuations  of 
the  motor  nerves  in  the  muj^eles.  It  has  therefore  been  eniployed  liy  many, 
hut  by  few  with  success.  It  is  difficult  t(»  say  what  the  dose  of  curare  is,  inas- 
much as  the  strength  of  different  samples  varies.  Tfie  best  way  is  to  deter- 
nune  the  strength  of  the  solution  to  he  employe*]  hy  experimenting  <m  some 
anirnnl.  I'suatly  a  one-[H>r-epnt  sohition  of  eumrc  in  water  is  employed,  and 
an  amount  equal  to  one  (juarter  of  the  ei>nteiits  of  a  Prnvaz  syringe  is  in- 
jected, the  dose  being  gradually  and  cautiously  increased.  [Such  a  syringe 
contains  about  13  minims  (0.8  gr.).] 

It  is  very  dcpi ruble  to  put  the  patient  by  himself  in  a  darkened  and  quiet 
ehamher.  Nourishment  should  Ite  lirpiid.  oml  lukewjirrii  stirtmbmts,  8ueh  as 
alcohol  and  camplior,  should  be  j^ivcn  from  the  first.  Protracted  warm  batlia 
may  be  given  cautiously.  We  know  from  personal  observation  that  such  baths 
arc  very  grateful  to  some  patientsJ. 

It  need  hardly  be  said  that  in  traumatic  tetanus  the  primary  wound  should 
receive  careful  attention.  |  Prophylactieally,  suspicious  wounds  should  he  laid 
open  and  thontughly  uleansed  antiseptically,  and  the  patient  given  serum. J 
Since  the  tetanus  bacilli  remain  limited  in  their  growth  to  the  seat  of  the 
wound,  it  may  be  imlirated  in  the  beginning  of  tetanus,  if  possible,  to  ampu- 
tate the  woun<led  part  or  to  excise  the  wound,  a.*  in  the  ease  of  a  toe  injury. 
Of  course,  from  present  experience,  we  cannot  with  certainty  promise  success. 


CHAPTER    XXI 

HYDROPHOBIA 
(Rahut  canina.  Lyasa) 


iEtiology. — A  peculiar  infectious  disease  sometimes  occurs  in  dogs,  and 
more  rarely  in  some  other  animals — viz.,  the  wolf,  fos,  cat,  etc,  Men  who 
are  bitten  by  the  animal  may  eateh  the  disease,  and  thus  suffer  from  very 
severe  svTujdonis  originating  in  the  central  nervous  system. 

Two  forms  of  nmdness  an'  distinguished  in  dojjs — the  raving  madness  and 
the  (juiet  madness.  Zollinger  describes  the  raving  form  as  beginning  with  pro- 
drontata,  the  melancholy  stage,  lasting  one  to  three  days.  The  anininl  is  low- 
ppiriledj  timorous,  and  without  appetite.    Then  comes  the  stage  of  irritation 
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or  of  nianm,  in  which  the  animal  is  possessed  with  an  impulse  to  bite.  It 
JHjema  determined  to  run  away  and  rove  about,  and  it  utters  a  peculiar  howl. 
The  dog  will  not  tnueh  his  ordinary  food,  hut  he  often  swallows  straw,  hair, 
earth,  bits  of  wood,  etc.  In  the  thin!  or  |>aralytie  stage  panilysis  appears.  The 
dog  looks  lean  and  wretched,  and  always  dies  on  the  teiitli  day  at  the  latest. 
In  what  is  calle<l  the  <iuiet  madness  there  is  no  mauiaeal  stage.  The  gjy7nptom8 
of  paral}'sis,  affecting  chiefly  the  hind  limbs  and  the  lower  jaw,  occur  earlier 
and  are  sooner  fatal.  Marked  iiathologieal  changes  are  not  found.  There  are 
pulmonary  and  JrUestinHl  catarrh  and  |>a.ssive  congestion  of  tlie  via^era,  and 
the  stomach  often  contains  foreign  bodies  in  place  of  the  usual  partially  di- 
gested ft>od. 

[On  the  Western  plains  hydrophobia  ia  said  not  infrequently  to  follow 
ekank  bites.  Tlie  bite  is  inflicted  during  sUh»p  on  persiuir;  pulsing  the  night 
in  the  o|>en  oir  or  in  tents  to  wliirli  the  animal  can  gain  acce^s.] 

Rabies  is  transferred  to  the  Iiunian  being  almost  invariably  by  the  bite  of 
fome  raving  animal,  and  this  animal  is  almo-it  always  a  dog;  much  more  rarely 
a  wolf  or  cat.  It  is  of  practical  importance,  and  it  lias  iRcn  repeatedly  eou- 
lirmetl.  that  the  bite  of  such  an  aniniiil,  alfbough  still  in  ilie  ineiiUation  period 
of  hydrophobia,  can  convey  the  dis»*Mse  to  inaii.  The  poit^on,  which  is  not  yet 
known  in  its  pure  form,  is  evidently  contained  in  the  saliva  or  slaver  or  in 
the  blood  of  mad  nnimalp,  and  can,  by  means  of  these  substances,  be  success- 

I fully  intxuIntHl  in  other  animals.  Pasteur  lias  eliscovered  anotlier  way  to  pro- 
duce the  disease  experimentally.  One  takes  minute  jinrlion?  of  the  brain, 
medulla  oblongata,  or  some  other  internal  viscus  of  a  mad  dog,  and  either 
injects  them  into  the  veins  of  a  healthy  animal,  or  trephines,  and  then  inserts 
Ihem  l»eneath  the  meninges.  The  virulence  of  the  rabic  poison  whi'n  thus 
manipulated  unrlergiw/s,  under  siJccial  conditions,  very  jieculiar  nllerationg, 
•which  will  be  delaik'd  at  llie  close  of  this  chapter. 
About  one  half  of  those  wlio  are  bitten  by  mad  animals  exhibit  no  subse- 
({Uent  flvmptomB.  Still,  this  can  scarcely  be  due  to  inherent  immunity  from  the 
disease,  and  it  must  result  eliiefly  from  imperfect  infection.  Ev|K'rience  has 
fhown  that  infection  is  esjiecially  apt  to  follow  when  through  the  liite  a  large 
quantity  of  the  saliva  of  the  diseased  animal  gets  into  the  wound  and.  at  the 
same  time,  small  nerve  branches  are  injured.  It  is  believed  that  the  poison 
reaches  the  nervcms  centers  chiefly  through  the  nerve  channels,  and  to  a  lesser 
extent  l>y  way  of  the  b!o(Kl  and  lympbutic  streams.  The  lial>tlity  to  infection 
is  in  direct  ratio  to  the  size  of  the  l)ite  ami  its  proximity  to  the  brain.  Wounds 
of  the  head  are  therefore  the  most  dangerous,  and  next  to  them  come  wounds 

I  of  the  hands. 
The  duration  of  incubation  until  rallies  finally  breaks  out  seems  to  var\' 
greatly.  As  a  rule  it  is  about  three  to  six  m«inths,  but  observers  have  reported 
instances  l)Oth  of  shorter  and  of  much  longer  iluration. 
Clinioal  History. — The  disease  begins  with  a  general  feeling  of  indisposi- 
tion, anorexia,  headache,  and  uneasiness.  This  last  is  partially  explained,  to 
be  sure,  by  a  dread  of  what  is  impending.  If  the  bite  was  in  (he  fat'e,  fre- 
quent convulsive  sneezing  may  ocrur.  Kvcn  now,  in  this  prodrojual  stage,  a 
marked  aversion  to  liquids  is  a  usual  aod  early  symptom.  The  attempt  to 
ewallow  excites  flight  convulsive  disturbances.  Painful  sensations  may  arise 
mue  more  in   the   bitten   place,  although   this   has  usually  l^een   cicatrized 
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long   liefore;   and   the   neighl)oring   lyinpli-glandif   are   often    found    to   be 
Bwollea. 

Only  a  day  or  two  later  the  second  hydrophobic*  stage  l>egms.  Tlie  e5[)eciAl 
characteriBtic  of  this  c'oui^ietji  in  the  |xx:uliar  attacks  of  tonic  convulsions.  The 
pharynx  nutTcrs  nio.^t,  hut  convuUiont:  also  attack  tlit*  niut^-les  of  rL's|!iratiou 
and  those  of  the  trunk  and  exlrennties.  Severe  dy!;pnu>a  and  a  terrible  feel- 
ing of  anxiety  and  oppression  accompany  these  attacks,  eo  that  one  who  has 
once  witnessed  the  siglit  can  never  forget  it.  The  convulsions  alwaytt  seem  to 
V>e  reflex,  and  are  produced  hy  ihe  slightest  cause's,  partii-ulflrly  by  any  attempt 
to  swallow,  or  sometimes  by  the  mere  sight  of  water.  They  recur  at  gradually 
diininifibing  intervals,  and  last  from  a  few  minutes  to  half  an  hour.  The 
excitement  of  the  patient  may  reach  tlie  pitch  of  delirium  or  mania.  The 
pulse  is  at  first  full  iind  rapid,  Itut  later  it  is  small  and  irregular.  The  tem- 
perature is  usually  only  E(lightly  elevated,  but  later  it  not  rarely  rises  to  30* 
to  40*  C.  (102°  to  104''  F.).  Shortly  before  death  hyi)erpyrexia  is  sometimes 
present.  There  is  great  thirst,  accompanied  by  burning  pain  in  the  throat. 
Usually  there  is  marked  salivation. 

This  condition  lasts  one  to  three  days.  Then  death  occurs,  ushered  in  by 
violent  convulsions.  Death  may  also  U*  precciled  hy  a  brief  third  stage  of 
paralysis,  during  wliich  there  are  no  convulsive  attacks.  Cases  of  recovery 
in  man,  if  they  ever  happen,  are  extremely  rare. 

The  autopsy  shows  ver>'  little.  The  brain  and  medulla  especially  show  no 
gross  changes,  so  that  we  may  conclude  that  hydrophobia  is  chiefly  the  effect 
of  a  toxin.  The  micros<'Oi>e  has  repeatedly  detected  very  minute  hemorrhages^ 
clusters  of  lymph-cells  around  the  blood  vessels,  etc.  There  have  been  only 
a  few  investigations  of  the  finer  microscopical  clianges  in  Ihe  motor  ganglion 
cells  of  the  medulla,  etc. 

Negri  was  the  tirst  to  discover  certain  peculiar  but  important  changes  in 
the  ganglion  cells,  chiefly  those  in  the  hippocampus  major.  They  contain  small 
round  bodies  with  honeycomb-like  structure,  in  whose  interior  there  are  often 

one  or  two  minute  vacuoles.  In  sectiona 
stained  with  eosin-niethylcne-blue,  these  Negri 
Ixwlics  appear  red  on  a  blue  background.  In  all 
prohabiiity  they  are  not  microorganisms,  hut 
the  outcome  of  special  cell  changes.  They  arc, 
however,  nf  great  diagnostic  significance,  since 
they  are  found  almost  constantly  and  exclu- 
sively in  human  as  well  as  in  animal  hydro- 
phobia. The  throat  may  present  the  signs  of 
catarrh.  The  lungs  are  congested,  and  often 
cedeniatous.  Ttie  blood  is  dark,  with  few  clnts. 
The  heart,  liver,  and  spleen  are  normal. 
Dia^oais. — The  diagnosis  is  usually  easy,  particularly  if  we  know  of  the 
poMinibility  of  infection.  We  are  guided  by  the  convulsions  following  attempts 
to  swallow,  as  well  as  by  the  whole  group  of  s\Tnptoms.  Uydrophnbiit  is  die- 
linguislird  from  traumatic  tetanus  by  the  absence  of  trisniufi  and  of  the  char- 
aeterifitic  tension  of  the  muscles  of  the  back  and  abdomen,  by  the  convulsions 
coming  in  separate  attacks,  and  by  the  usunlly  greater  length  of  incubation. 
Only  the  no-called  hydrophobic  tetanus  {q,v.)   bears  very  great  resemblance 


Pio.  27. — Onnglinn  cHls  from  the  re- 
Ciou  of  (h<>  hippDcumpu.n  major 
of  n  mlihit.  cthonriuc  Negri  bodies. 
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to  raltios.  Tt  should  l>c  mt-nlion*^!]  lliat  llu^  nu're  dread  of  lvydro|>liobia  may 
cause  an  easily  excitwl  |x;i>on  to  iiave  llio  ficrvous  symplome  of  the  diecams 
(*' liyshfrit-al  Ijydropholiia  "),  but  of  i.'ouiHe  witliout  di.-ajislruus  n-sulty.  Hys- 
teria, aJsto,  may  give  rise  to  eoiivulhions  oii  Hwallnwiiig  somewhat  reseuibling 
thow!  of  hydropliobia. 

Treatment. — However  hopelesH  treatment  Beenm,  we  must  at  least  Iry  to 
mitigate  the  patient's  HufTerirjg.  Nareoties  aeecmiidiKli  this  liest — e.g.,  opium 
or  chloral,  or,  most  utitful  of  all.  the  inhabition  of  ehloroforin.  Curarn  Ima 
l»een  administered  repeatedly,  and  does  seem  to  lessen  the  \!oU'iiee  of  the  at- 
tack?. The  attempt  to  find  n  serum-therapy  for  hydrophobia  has  unfortu- 
nately not  been  thua  far  Puccessfiil, 

Prophylaxis  is  extremely  imj>ortant.  We  eannot  consider  in  detail  the 
regiihitions  (muzzling)  which  the  government  shoub]  make  in  order  to  prevent 
tlie  spread  of  the  dinea.se.  A:*  to  individual  prophybixij^,  every  suspit  ious  bile 
should  l>e  very  thoroughly  disinfected,  and  tiien  cauterized  either  with  cartiolic 
acid,  caustic  [)ota&!»,  or  the  red-hot  iron.  It  has  also  Imhmi  recommended  that 
the  entire  wound  or  scar  should  be  excised,  along  with  any  swollen  lymfihalic 
glands  which  may  be  found  in  tlie  neighl)orJiood-  Internal  remedies  to  pre- 
Tent  the  outbreak  of  the  disease  are  firobahly  (piite  useless. 

On  the  other  hand,  Pasteur  lias  re<:ently  made  a  series  of  extremely  remark- 
ble  observations  which  have  led  to  a  special  method  of  propliybutic  inocula- 
ion  against  rabies  in  human  beings.  If  a  bit  of  the  s^pimil  niarnnv  taken  fmni 
a  mad  dog  (an  emulsion  of  the  substance  of  the  cord  rubtjed  up  in  salt  [solu- 
tion or  bouillon)  is  introduced  beneath  the  dura  mater  of  a  rabbit  by  means 
of  trephining,  the  animal  e.vfiibits  the  svmfjtouis  of  rabies  after  fourteen  days' 
incubation.  If  in  the  sana-  way  a  seroud  rabbit  is  inoeuialed  from  the  first, 
and  so  on,  tlie  virulence  of  the  inocuhitcd  material  increases  gradually  witfi 
e\'ery  inoculation,  while  the  period  of  incul)ation  grows  shorter  and  shorter, 
II  it  lasts  hut  seven  days.  Beyond  this  point  IIjc  perical  of  incubation  does 
ot  seem  to  dinnnish.  If,  on  the  other  hand,  the  same  series  of  inoculations 
made  on  apes,  the  viruleiu'c  of  the  pi>isorvms  mutter  iloes  not  iEUTcase,  but 
iminishes.  If  dogs  t\vv  inoenlntcd  with  tualerial  nrtihtviaUy  attenuated  in 
this  manner,  the  animals  remain  in  good  health,  and  furthermore  acquire  an 
immunity  against  more  virulent  inoculations,  so  that  they  nuiy  be  bittern  by 
mad  dogs  without  becoming  infecteiL 

Pasteur  has  also  published  a  still  more  sini[iU'  and  valuable  melhod  of 
artificial  atlenufition  of  the  virus,  lie  removes  small  portions  i>f  the  spinal 
arrow  of  rnbhits  which  are  suffering  from  rabies  in  its  most  violent  form 
produced  by  the  alxive-detrtiled  mcth*wl,  and  these  hits  of  marrow  lie  exy>oses 
to  ftir  winch  has  been  \vbr>lly  deprived  of  moisture.  In  this  way  the  poison 
ntained  in  the  spinal  marrow  gradually  and  progressively  loses  its  virulence, 
until  it  finally  becomes  inert.  A  portion  of  spinal  marrow  whicli  by  hmg  dry- 
ing has  completely  lost  its  original  virulence  is  then  rubbed  up  in  sterilized 
bouillon  and  injected  into  some  animal — for  instance,  a  d(tg — iind  then  in 
regulrtr  succession  pi^'ces  of  marrow  whieh  have  been  dried  for  shorter  and 
shorter  perio<ls  and  so  contain  more  and  more  of  the  poison,  until  iinally  the 
point  is  reached  when  it  is  [lossible  to  use  for  the  injection  pieces  which  are 
perfectly  fresh  and  extremely  pois^mous,  without  affecting  the  animal's  health. 
That  Ib,  the  animal  has  attained  imniunity  from  the  disease. 


i 


ACUTE 


INFECTIOUS  DISEASES 


Tliis  method  of  Pasteur  has  now  lu'en  employed  on  many  thousands  of 
liuuuin  (joiii;;^  wlio  wore  hittrri  by  mad  ilugts.  According  to  the  rciuirltf,  so 
fniirtll  a  nuifilMT  'tf  tlii'so  iinKuIiUnl  jicrsons  (nhout  one  |K*r  cent)  have  actually 
biH'n  iittackiMl  IjiU-r  liy  hyilro(tliol»i}i  lliul  we  ciui  iio  huiger  doubt  the  prophy- 
lactic vahie  of  l*HstcurV  protective  irMK-ulations. 

Experiemx»8  thus  far  tend  to  show  that  there  is  no  danger  of  exciting  hydro- 
pholiia  by  sucli  **' protective  inoculation/'  111  effects  from  the  inoculation  have 
luily  been  very  rnruly  oljt^erved.  There  have  been  a  few  cases  of  acute  ]iara- 
plegic,  motor,  and  sensory  paralysis,  but  they  have  always  terminate<l  favor- 
ably. 

At  profent  prophylactic  inoculation  against  Imlrophobia  can  l>e  practiced 
only  in  speeinlly  e^juipped  injititution?.  In  mopt  civilized  countries,  therefore, 
institutions  nn  the  j»hin  of  tlie  "Pasteur  Institute''  in  Paris  have  already 
been  estftblistici].  In  Gennany,  pmphylnctie  treatment  against  rabies  can  be 
adttunistered  at  any  lime  in  the  Berlin  Institute  for  Infectious  Diseases  and 
in  the  Hydrophobia  Station  connected  with  the  Hygienic  Institute  at  Broslau. 
It  is  of  parainoimt  inifiortaacc  to  conimence  treatment  lis  soon  as  possible 
after  the  bile,  as  iiuiiiuuizatiou  re^^uircs  two  or  three  weeks'  treatment. 
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etiology. — Glanders  is  a  disease  of  the  horse  and  some  animals  allied  to 
it — viz.,  the  ass  and  mule.  It  can,  however,  he  transferred  lo  man.  It  is 
characterixed  by  j»eculiar  new  growths,  either  like  nodes  ("  furcy-buds"),  or 
more  rarely  diffuse.  These  are  very  prone  to  P\ippurale  and  break  down. 
Such  nodes,  and  the  ulcers  which  they  leave  behind  them,  occur  most  fre- 
quently in  the  mucous  membrane  of  the  nose.  In  horses  the  purulent  nasal 
discJiarge  is  one  of  tlie  earliest  and  most  important  Hymjitoms  of  the  disease. 
Similar  nodes  are  found  in  the  lar^Tix,  lungs,  liver,  spleen,  and  kidneys,  and 
often  also  in  the  skin.  The  cutaneous  swellings  and  deep,  crater-like  ulcers 
belong  to  that  form  of  the  disease  which  is  called  "  farcy.''  The  corresponding 
lymphatic  vessels  and  glands  are  usually  much  swollen.  The  animal  has  fever, 
grows  weaker  and  weaker,  and  almost  invariably  dies  at  the  end  of  one  to 
three  weeks. 

Glanders  in  man  is  always  referahlr  to  infection  from  a  diseased  animfil, 
although  in  certain  instances  it  is  impossible  to  deuionstnite  tfu?  source.  'J'hc 
disease  is  tlierefore  commonest  among  jiersons  who  have  much  to  do  with  horses 
— e.g.,  hostlers,  couchmen,  farmers,  and  cavalrymen.  The  virus  is  usually 
conveyed  by  the  pus  and  nasal  secretions  of  the  diseased  animals.  A  little 
of  this  falls  ui>on  some  excoriation  on  the  hand  or  some  crack  in  the  skin, 
and  is  absorbed.  Man  does  not  seem  very  liable  to  the  disease;  it  is  of  rare 
occurrence. 

Liiffler  and  Sehiitz  have  discovered  the  specific  disease-producing  agent. 
Thesti  investigators  were  able  to  demonstrate  iu  all  tlie  products  of  glanders 


GLANUKKS 


151 


rlicale  liacilli  about  tho  si^^e  of  the  Uacilli  of  tubercul 


[be  reared  artififially,  and,  if  inouulaU'<l  upon  1 
ive  rise  fo  a  typical  attack  of  glanrlcrs  in  every 


OSIB 

loret'S  and 
int^iancu. 


Tho 


se  Drtcilli  can 


otliur  animals,  llify 
The  Lacilli  of  trlan- 


Wei 

an 
rt'! 

thi 

Lll 


[crs  have  so  far  never  been  detected  in  the  hlof>d.    It  is  also  a  very  interesting 
►l>8ervation  that  they  rapidly  lose  their  virulence  in  purified  cultures  outside 
of  the  living  Ixwly.    This  is  one  more  proof  of  the  fact,  whieli  is  lately  coming 
more  and  more  into  j)r<nniiicnct%  that  the  rxiernal  inlhicnces  suiToundin^''  tlie 
life  of  bacteria  greatly  modify  llu'ir  Ijioltjgit-af  jteculiarilies.     By  rep^'ati'd  in- 
oculations of  giaudtTH  in  the  horse  the  virulence  of  tlie  Imcilli  raj)idly  dirnin- 
jiehee,  while,  on  llie  other  hand,  by  repeated  inoculations  in  the  weasel  the  viru- 
!nce  it*  ?aid  to  Ix-  very  cnnsiilorahly  increaped. 
Clinical  History. — The  firriixl  of  im-uhation  lapts  about  three  to  five  days, 
and   sometimea  longer.     T!ie   ilrst  syniptonis   are  local,   if  the  infoctinn   lias 
resulted  from  a  visible  injury.     Tijcre  is  considerable  swelling  and  [wiin   in 
this  Bpol,   and  usually   coiit»iderabIe   lympliangitis   in   its   noigliborb(tod.      In 
ither  cases,  however,  the  dinease  bcginn  with  indefinite  constitutional  sytnp- 
tms,  such  as  fever,  licatlncbo,  and  pain  in  tbc  limbs,  so  that  tlicre  may  be 
ime  resemblance  to  beginning  typh(dd  fever.     The  local  and  general  dis- 
irbances  increase,  and  the  disease  soon  attacks  other  ])art8  of  the  Ixuly.     In 
the  skin  we  see  small  macules  or  papules,  singly  or  in  groups,  which  soon 
^^fhange  to  puntuley  like  those  of  small|)OX,  or  to  larger  aljscesscs.     These  ab- 
^Hcesses  burst  and  disdiarge  offensive  jtus,  leaving  bebiiul  them  irregidar,  deep 
^Kjilcera.     Not  infrequently  the  joints  are  swollen.     The  mucous  membranes 
^Bare  also  attacked;  chief  among  these  troubles  are  ulcers  in  the  nose.     Tfie 
^pnosc  sM'ells  as  if  with  erysipelas,  and  there  k  a  jmrnknt,  foul-smelling  dis- 
cliarge.    The  nose  rarely  escapes.    The  conjunctiva*,  tlinml,  mucous  membrane 
of  the  mouth,  and  the  larynx  also  undergo  inilammaliou  and  uhcration.     A 
riolent,  diffuse  bronchitis  develops.    Sometimes  tlicre  is  considerable  disturb- 
ance of  the  stomach  and  intestines,  giving  rise  to  vomiting  and  diarrhea.    At 
the  same  time  tlie  couptitntional   pymptoms  become  more  and  more  severe. 
The  patient  grows  latupid  or  delirioufi.     In  some  few  cases  tlie  severe  cerebral 
sjTnptoms  are  due  to  a  purulent  meningitis,  perhaps  through  extension  of  the 
inflammation  by  contiguity  from  tfie  nose.     The  fever  is  high,  and  pometimes 
it  is  quite  continuous.     More  rarely  there  are  chills  and  great  elevations  of 
temperature,  as  in  the  fever  of  pyiemia.     The  pulse  is  rapid  and  snudl.    The 

Kpleen  is  eeldoni  much  enlarged.  The  xinna  nmy  contain  a  trace  of  albumen. 
In  these  severe  acute  cases  the  termination  is  almost  always  fatal.  Death 
ccurs  at  the  end  of  two  to  four  weeks.  There  are  cases  witli  a  more  chronic 
ourse,  with  tedious  jiersistcnce  of  ilie  troubles  in  the  skin  and  nuuous  meni- 
ranes,  and  milder  fel>rile  and  conptitutiomd  pymploniP.  Sucli  ultticks  appear 
at  first  tolerably  favorable,  but  they  may  end  fatally  with  ]>ersistent  fever  and 
increasing  physical  weakness,  or  they  ma}'  run  on  for  months,  and  at  last  end 
in  conjplete  ro<*overy. 

tTbe  auiopstf  reveals  a  condifion  <jrcal!y  rc^:embliii;::  that   in  pya'mia.     We 
nd  abfti'fsws  in  many  parts,  jjiiriicuiarly  Ifn*  fnus<'l<*s  innl  the  Inngs.  and.  next 
I   frequency  to  them,  tho  spleen,  bniiri,  and  other  vinieru.     In  t!ie  mucons 
iiiembrane  of  the  nasal  cavities,  the  jiliarynv  niul  the  lurynx,  are  found  niwbw 
and   ulcers  such  as  *>ccur  in   the  ltorr;c.      A^   in    sc]>(iea'miu,  there  are   often 
lumerous  hemorrliages  into  the  serous  and  mucous  membruucs.    It  has  already 


i 


152 


ACUTE  GENERAL  INFECTIOUS  DISE.\SES 


been  mentioned  that  the  specific  barilli  of  glonders  are  present  in  the  abnormal 
aecrt'tiiiiiH. 

Diagnosis. — Witbout  ttir  aid  of  u'tiolo^^ical  fiutors  the  diagnosis  of  glanders 
is  often  very  dil!kult.  Indt'i-d,  until  recently  there  linve  been  in^tance.^  where 
even  the  autopsy  ditl  not  s«ulTiue  to  exclude  pya'iiiia  ;  Init  now  tliat  thi^  specific 
bacilli  have  been  (iisfovcrcd  we  can  dear  up  all  doubts,  We  cannot  Iiere  enter 
into  a  discussion  of  llie  details  of  bacteriological  examination  (inoculation  of 
guinea  pigs,  preparation  of  cultures,  agglutination,  etc.).  x^.t  the  l>edside, 
aliio,  a-tioJogy  is  all-iniportanl  in  diagnosis — e.g.,  exposure  to  infection,  or 
ixvupation.  The  most  characteristic  symptoms  are  the  nasal  ami  cutaneous. 
In  a  case  that  takes  a  ciirouic  course  there  is  a  possibility  of  uiislaking  the 
cutaneous  ulcers  for  syphilitic  or  tuberculous  sores. 

Kalning  has  diBcovcred  a  very  interesting  fact,  which,  for  obvious  reasons^ 
lias  rarely  been  applied  io  man.  A  subi^ta^u■e  can  be  olituiucd  from  cultures 
of  gbiuders  bacilli,  the  so-i-allcd  niallfin.  If  tliiH  he  injected  in  small  amounts 
in  horses  sick  with  glanders  it  causes  high  fever,  while  the  injecliou  has  no 
effect  in  any  other  auimal.  Mullein,  therefore,  has  the  same  significance 
in  the  diagnosis  of  glanders  as  tuberculin  has  in  the  diagnosis  of  tuber- 
culosis. 

Treatment. — We  linve  already  implied  that  the  treatment  nf  acute  cases  is 
almost  hopeless.  We  nuist  do  all  ue  can  in  t]ie  way  of  cleanliness  and  disin- 
fection to  improve  the  local  condition  of  the  skin,  the  nose,  and  the  throat. 
All  absce-iscs  jtiid  ntnlules  must  be  opened  us  soon  as  possible  and  curetted  and 
disinfected.  A]>])n>]>r]ah'  iigrtits  arc  cai-bolic  acid  and  {KToxid  of  hydrogen. 
Further  treatment  sliould  he  in  accordance  with  the  gcncnd  rub's  for  the  care 
of  severe  acute  infectious  diseases.  An  inunction  treatment  with  unguentuin 
cinereum  (gr.  xxx  to  xlv  [gnu  2  to  yj  daily)  has  a  very  favorable  efTin-t.  lodid 
of  potassium,  arsenic,  etc..  have  also  been  rccotnmcmlcd.  t'hronic  glanders 
swellings  of  the  owe  are  at  liiues  favorably  influenced  by  lioutgen  rays,  Finsen 
light,  and  the  like. 
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Carbunculut  eontagioma) 


iEtiology. — The  cause  of  malignant  pustule  is  the  infection  of  the  body 
with  a  specific  kind  of  bacilli,  the  Bacillus  antkracis.  This  organism  was 
diso<ivered  by  Pollender  in  IS  I!),  and  a  few  years  later,  indei>endently,  liy 
Brauell. 

These  bacilli  are  very  minute  cylinders,  about  as  long  as  the  fliaincter  of  a 
red  bloixl  corpuscle.  They  are  found  in  enormous  nuudiers  in  the  blood  and 
organs  of  animals  which  die  i>f  anthrav.  Auilin-staining  makes  them  more 
easily  visible,  hy  mi*ans  nf  b!oo<!  cniiiiiining  tlit*  luuilli,  Mauiine  (!S(>:1)  ami 
others  fwive  in«Kulatcd  many  anitnats  with  Ihe  disease,  irichidiiig  mi**',  rats, 
guinea  pigs,  cows,  sheep,  goats,  and  birds.  The  Imcilli  can  also  1m>  isolatcMl 
and  cultivated,  and  then  produce  infection.     This  is  proof  positive  that  they 
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itnjjion.  Tlu?  raj)ul  mtTcaik*  of  the  anthrax  bacilli 
ill  the  l»I()o<l  gor*  on  by  subdivision.  In  thv  artificial  cultivations,  howevi-r, 
the  baoilli  prow,  as  Koch  has  s*hown,  into  quite  lon^;  threails,  in  wliich  shortly 
appear  minute,  brilliant  efifg-shapcti  bodies  (rf.  Fij^s.  ^8  and  <!I>).  The 
threads  become'  disintegrated^  setting  free  the  little  sliiuiug  ovoids,  tlie  spores 
cf  anihrax,  to  grow  into 
bacilli.  The  bacilli  can 
live  only  a  relatively  brief 
time:  but  the  spores  have 
vnusuul  tenacity  of  exist- 
ence. They  may  renia  i  n 
dried  up  for  years,  and 
then  be  brought  to  further 
development  if  placed  in 
favorable  conditions  of  heat 
and  moisture.  If  the 
spores  are  transferretl  to 
animals,  they  develop  into 
bacilli,  and  there  is  scarce- 
ly room  to  lUniht  that  men 
and  animals  are  quite  as  often  infected  by  spores  as  by  full-grown  hacilli. 
There  are  facts  which  render  it  not  imjtrobuhle  that  the  antlinix  bacilli  exist 
in  other  places  than  the  bodies  of  men  or  aninmlp,  and  may  there  complete 
their  circle  of  development.  Such  ]>laces  are  marshes,  the  ImukH  of  streurns, 
and  the  like.     If  it  is  possible  for  them  to  be  cairied  by  high  water  to  the 

pasLtire  lands,  we  liave  an  exphmation 
of  those  sudden  endemic  appearances 
of  anthrax  wJiicli  sometimes  o<'Cur  in 
places  previously  free  from  t!ie  disease. 


A  B 

Fig.  '.iS. — Anthrax  bacilli.  (From  KotH.)  650  dmnn'tera. 
A ,  from  the  blood  of  a  guinea  pig,  B,  from  the  aplc;en  of 
a  mouiic  after  three  houre'  oultiirc  in  the  aqueous  humor. 
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Fio.  29. — Antbmx  haciHi ;  a\mTv  formatinu  and  apom  gprmination.     (From  Koch.)     A .  from  the 

Hplccnof  a  niouKr  after  Iwi'tity-frmr  hniira'  fuUuro  in  tlw  nqui'ous  hunjor,  spores  arranitvd 
likr  l>cadH  in  Ihe  filamenlfl.  6.^0  diarnettrs.  B.  RPtniiniitiuu  <>f  the  iipores.  650  diameters. 
C.  the  same,  with  a  liigher  power.      1,050  dianietere. 


Anthrax  in  animnln  h  of  fjreat  praetiral  importance  because  its  favorite 
victims  are  the  herbivorous  domestic  animals — \\/.,.  the  cow,  sheep,  and  horse. 
Aninnjj  thcfie  it  is  terribly  di^tnictivc  It  is  rcmarkahle  that  the  carnivora 
enjoy  aliimst  coMi[(lele  itiuiinnity.  The  disease  usually  nuiK  a  very  ai\ile 
cours*'  in  aninuils.  Indi'i-d,  it  often  sc^'iuh  like  ajMiplexy ;  the  apparently 
healthy  animal  suddenly  falls,  suffers  for  a  few  minuted  from  convulsions  and 
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(iyspna'ti,  ami  ilius.    Other  cattes  liave  a  Boiiu'wimt  lunger  and  more  intermit- 
UiUt  fuui'KLS  bill   ill  lliL'su  alt-o  rtiiMivery  in  very  rare. 

Iluirifln  k'injjs  atv  pmliahly  iiifirted  in  nioBt  fii.ws  by  direct  inoculation. 
Sfiu|)(jL-rtlH,  faniKM's,  l)utL'lifrs,  and  others  wlio  w>ine  in  contact  with  aniTtials 
BulTuriii^  fn)m  anthrax,  are  liable  to  infection  through  any  little  wound  or 
Hcraleh  upon  th("  hands.  Very  often  the  disease  ia  caught  fr<»ni  liides,  liair, 
or  otiier  \n\r\^  of  il^nd  nniinnls.  In  workshops  and  factories  wliere  wool  and 
hi<lc8  have  been  used  which  came  froni  diseased  animals,  anthrax  has  rcjK-at- 
edly  occurred.  Curriers,  ro])c  makers,  paper  makers,  hatters,  furriers,  brush 
workers,  and  those  who  handle  horsehair  and  wool,  are  all  exposed.  Anthrax 
has  also  ur(|uired  the  name  of  "  rag-]>ickers*  disease."  Ajiother  way  of  infec- 
tiun,  su|)i>ose<l  to  happen  anntn^  animals  as  well  as  men,  is  through  the  sting 
of  in«ect-s — e.g.,  flies — bringing  the  poison  from  diseased  animals.  It  is  not 
likely  that  the  virus  can  \)c  absort«d  through  the  unbroken  skin.  It  is  certain, 
however,  Hiat  Ifie  intestine  may  sometimes  afford  ingress  to  the  infectious 
maltfT.  Korh  has  ])rovod  this  \)y  putting  s]mres  in  the  ftnid  of  slieep.  In- 
tenlinal  (uycosiH  in  man  {vidv  infra)  may  very  possibly  )»e  due  to  a  similar 
mode  of  infection.  Many  cases  *)f  poisoning  fntm  eating  meat  have  lieen 
rcfern'd  to  the  ingrsHori  of  the  flesh  of  animals  who  died  from  anthrax.  S«ime 
obKiTvations  on  piihrioinirv  antlirtix  sci'Ui  to  favor  the  idea  that  the  poison 
may  be  inbalcd  with  <lnst  and  drvchip  ]u*iiiitirily  in  the  lungs. 

Clinical  History. — Anthrax  in  man  has  two  distinct  forms.  These  may 
op[H*ar  in  lombinalinn.  'iMve  iirst  begins  with  a  local  disorder  of  the  skin  nt 
I  he  point  of  irjfection — viz.,  the  malignanl  pnslule,  or  anthrax  carluunjle.  The 
ni'cond  and  rarer  form  presents  the  symptoms  of  a  severe  acute  constitutional 
Infection.  An  accomijanying  cutaneous  disorder  or  other  local  disease  ia 
ftoimdimoM  obncrved. 

I,  Mttliijuiittt  I'usttih'. — The  malignant  pustule  usually  conies  on  the  hand, 
fhif  nrin»  or  Hie  throat,  ami  ap|»ears  from  three  to  seven  days  after  infection. 
A  nModl  \i'i*icli*  forms  at  the  infecte<l  spot,  grows  rajiiilly,  becomes  excoriated, 
iifid  ii»nMilly  Lakes  on  a  cbnracteristic  appearance,  being  of  a  dark-bluish  or 
bhirk  eolnr.  The  surrouniliug  parts  become  diffusely  swollen  and  red.  Sec- 
ondary vnnjc|i!H  may  surround  Ihe  original  one.  In  severe  cases  the  swelling 
bt'Mooi'H  morn  and  nmre  extensive  (so-called  anthrax  erysipelas).  Inflamed 
l>'Miph  Vi'Mcln  op  veins  nidijitc  in  red  lines  from  the  pustule,  and  the  neigh- 
l(0|'liit(  K^""*^"'  *****'  "'^"  alfc'rlid.  Tlicsf!  ajipearanccs  are  acctnnpanied  by  fever, 
and  mofi'  or  Ichh  prostration.  \n  a  favomlile  case  the  swelling  subsides,  the 
mtfb  falU  off,  and  tUrrc  is  at  last  c<^nipk'tn  recovery.  Uut  in  tiHier  cases  the. 
lOM^IIIlHlMnMl  infection  beccirnes  more  ami  more  promin^'ot,  and  eclipses 
Hmi  I*m'«I  dUnrder.  Thn  fever  and  prostration  increase.  Severe  intestinal 
».VM(pliMMA  Mppi'Hr.  or  cUe  HtU[)or,  (U-lirium,  and  otiicr  nen'ous  disturbances; 
tlJol  di'iilb  loMV  eiiHHc  nfler  a  few  ilays'  illness. 

The  t»o  lalleil  ilufltru.i  inlrmn  (rtciligiuiiit  (eilema.  ivthnne  chftihuuntutx, 
(hnt'tmti  Itlutu  )  !•  11  form  »d'  primary  anthrax  of  the  skin  difTering  from  ninlig- 
IIMMl  |iHi*ImIi>.  I(  Ik  umioi  chiefly  in  the  eyelids,  lips,  and  mucous  tnembrane  of 
Ihe  niiMilli  and  Immumc,  aotl  aUo  in  other  parts  nf  tin*  skin.  In  Mos  form  we 
HtM  a  tin  UMUiilbiMt,  diMigbv,  o'dtMiiidoiiK  swelling,  in  which  small  bidhc  with 
Mtl'o  minguincoMH  eo|i|i>nlN  often  ilevrlop.  These  bulla'  may  bcei>Tn<*  gangre- 
IMMU.    tin  llio  neck  and  Irtmk  Ihc  anthrax  a*dema  may  sometimes  be  of  con- 
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siderable  extent.     The  other  symptoma  are  siniilftr  to  those  of  malignant 
pustule.    We  cannot  make  an  absolute  separation  of  the  two  forms. 

2.  Inteslifiai  Anthrax  {'^  lulesHriai  Mifrosts^*). — A  quite  ilUfiTont  ]>ioture 
is  presenletJ  Uy  Ihis  seooml  form,  which  is  oilled  iiitostiiml  anthrax  (formerly 
inteiitiual  mycogis)  from  the  niarketl  intestinal  lusinns.  In  tliis  tin*  cutaneous 
disorder,  if  it  exists  at  all,  is  ingigniticant  compared  with  the  severe  eonetitu- 
tional  disturbance.  It  i»  only  within  a  few  years  that  the  labors  of  Buhl, 
Waldeyer,  E.  Wa^er,  I-^uU\  and  others  have  shown  tJiat  attacks  of  this  kind 
have  any  connection  with  anthrax. 

In  cases  of  thin  8ort  the  attack  is  usually  rather  sudden,  l)ej^inning  with 
chilliness,  vomiting,  headache,  and  Inngnor.  Tlie  dia^iosi?  is  usiiallv  very 
obscure  at  first,  unleiifl  the  calling  of  the  patient  wiggests  the  possiliility  of 
anthrax.  On  careful  examination,  we  may  find  some  places  where  the  skin 
is  broken,  or  possibly  a  small  characteristio  pustule.  In  a  I'ase  which  tame 
under  onr  own  observation  a  pustule  had  existed  on  the  back  of  tiie  right 
hand  for  some  weeks  before  severe  symptoms  appeared,  hut  had  not  attracted 
the  attention  of  the  patient  at  all.  In  this  case,  therefore,  the  constitutional 
infection  seems  to  have  come  from  the  local  disease.  But  in  other  cases 
cutaneous  lesions,  in  the  form  of  small  carbuncles,  may  <K*cur  secondarily  in 
the  course  of  the  disease.  Ileraorrhuges  into  the  skin  and  mucous  membranes 
(especially  on  the  gums)  also  occur. 

Of  the  other  symptoms^  the  gastro-intestinal  deserve  to  be  mentioned  first. 
Vomiting  ot^urs  fre<jut;ntly,  and  also  a  mmlerate,  painless^  and  somelitnes 
bloody  diarrhea.  There  ii*  usually  severe  dyhpmca,  and  a  marked  sense  of 
oppression  in  the  thorax,  but  witfiout  ubjectivo  pulmonary  signs.  Very  soon 
there  is  collapse;  the  nose  and  extremities  gnnv  cnol ;  the  pulse  is  rapid,  but 
small ;  and  there  is  Hvidity,  In  a  few  instances  tetanic  or  epileptifunn  c*)nvul- 
sions  have  been  observed.  (Edenuitous  swelling  of  the  eyelids  is  sometimes 
seen.  The  tem|teralure  is  seldnm  much  elevated.  Il  may  !je  subnormal.  la 
a  few  days  the  pnjstration  becomes  i'<mi[ilete,  and  death  ensues.  Sometimes 
these  severe  general  symptoms  are  ass(H!ia1ed  with  the  signs  of  a  circumscribed 
pneumonia   {vide  infra). 

Milder  forms  apparently  occur»  but  here  the  diagnosis  may  not  be  abso- 
lutely certain.  We  have  seen  a  few  such  cases  originating  in  a  ropcwalk  where 
Russian  hair  tvas  used.  The  constitutional  symptoms  were  only  moderately 
severe,  the  fever  was  niibl,  and  recovery  orrurrcd  nfter  two  or  three  weeks. 

3.  Pnlmunary  Anthrax. — rulnionary  unlhrax  })rolwibIy  arises,  as  we  have 
Mid,  from  the  inhalation  of  dust  containing  anthrax  spores.  The  disease 
runs  its  course  as  a  bronclio-fuietimonia,  usually  hilatoral  and  assoeiated  with 
high  fever,  pleurisy,  severe  tlyspniea,  ennliac  weakness,  and  great  general 
prostration.  The  anthrax  bacilli  have  I>een  found  in  the  sputum  and  the 
pleuritic  exudation,  and  sonieLiiiiea  in  the  blood.  Most  cases  of  this  type 
terminate  fatally  in  a  few  days. 

Pathology. — In  the  fatal  cases  of  anthrax  the  intestinal  lesions  are  the 
most  characteristic.  Besides  the  signs  of  eutarrhal  inllamnuilinn,  we  find 
p«?eulinr  lesions  in  the  mnenua  membrane  of  the  small  intestine,  and  soute- 
times  in  the  upper  portion  of  the  colon.  These  coiisist  of  dark,  infiltrated 
spots,  with  hemorrhages,  the  spots  being  somewhat  larger  than  a  silver  dime. 
^^  The    microscope   reveals   numerous   rtjlleciions    of   anthrax    bacilli,   situated 
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cliiofly  in  tlio  luinon  of  the  blood  vossols.  Tfic  splt'on  \i>  u.>nally  only  niodcp- 
utc'ly  enlargctl,  htil  dark  and  congcstt'tl.  'I'liere  ituiy  l*e  oi'iliyniosos  in  (Ik* 
kidneys,  the  lirain,  and  the*  sorous  nitMnl)raafs.  ((ften  there  is  swelling  of  the 
lynipli-ghinds.  In  ono  tust.'  which  wc  saw,  with  sli;,'ht  iiiU'slinal  I<*si<Mii4,  the 
mesenterii'  glands  wore  cuusiderably  enlarged,  antl  Iho  lnuufhial  (yinplt-glands 
were  [KTfectly  cnftrnious.    The  bacilli  are  found  in  all  tho  organic  mentioneil. 

Blagnoflis. — The  diagnosis  of  inaligtmut  piit^tule  is  Btddnrn  <li!Ticult,  parlieu- 
larly  it"  attention  is  din-rted  to  the  n'liolog}'.  All  doubt  is  over  if  we  tuid  the 
bacilli.  'J'he  cases  of  inleslinal  and  pulnnxmrv  anlliiax  may  be  more  obs^-oure. 
The  chief  point  is  that  the  attention  be  directed  lo  llic  possibility  of  anthrax 
by  the  patient's  occupation,  the  severe  general  syinptonn*,  and  any  pustule  on 
the  skin.  For  a  jK>8itive  didgnt>si8  we  need,  of  course,  to  fiiul  tlie  bacilli  in 
any  pui^tule  on  the  skin  or  in  the  blood. 

Treatment. — 1.  I'nipkffhn  lit-  imhtthiiitin,  Timssaint  and  Pasteur  were  the 
first  to  bhuw  that  the  virulence  i)f  ujitliiax  bacteria  can  be  artificially  dimin- 
ished by  certain  external  inrtuemcH.  If  the  bacilli  are  kept  under  cultiva- 
tion for  several  weeks  at  an  unclinnging  teni]x'ialiire  <»f  H)r;°  to  107.5°  F. 
(■12°  to  43°  C),  they  prnservo  their  i  vtiTtiiil  aiifiearaticc  c*itn]ilctely,  as  well 
as  their  ability  to  grow,  but  gradually  lose  their  power  of  infection.  Inocula- 
tions made  with  tiiis  "vaccine  vims''  prtMhiee  at  most  an  insigniticant  dis- 
turbance. Pantenr's  discovery  that  the  animals  tims  vaccinated  are  protected 
thereafter  from  infection  with  actual  anthrax  was  ino8t  valuable.  Pasteur 
therefore  pmjKfsed  that  the  prophylactic  inoculation  of  sheep  and  other  ani- 
maln  liable  to  anthrax  shoubl  l>e  undertaken  on  a  large  scale,  promising  the 
farnierH  that  very  great  benefit  would  result.  So  far  as  experience  has  thus 
far  gone,  the  mortality  of  antiirax  in  sheep  and  cattle  seems  actually  to  have 
been  considerably  diminished  by  the  nmny  protective  inoculations  which  have 
been  performed  in  France  and  llnngary. 

French  investigators  have  lately  made  known  new  methods  of  producing 
an  artificial  diminution  of  the  growth  and  vinilenre  tif  anthrax  bacilli. 
Chouveau  hii^  found  that  cultures  of  anthrax  hncilli  e\]>or:od  for  several 
days  to  an  atmospheric  ])ressure  of  ttirec  to  twelve  atmospheres,  or  to  com- 
pressed oxygen,  lose  a  portitm  of  llieir  viruleuce;  and  itiat  animals  inoculated 
with  bacilli  thus  attenuated  gain  an  immunity  to  inoculations  with  the  origi- 
nal anlhrax  ])otson.  The  statements  of  Arhting  are  very  rcrimrkuble.  Jle 
says  that  the  direct  play  of  sunlight,  or  even  of  a  mncenlraled  artificial 
light,  upon  the  cultures  exercises  a  restraining  intluence  upon  the  growth  and 
poisonous  pro|H?rlics  of  the  bacilli,  and  that  inoeuhition  material  weakoned  in 
this  way  may  be  employed  to  render  animals  immune.  According  to  the 
most  recent  researches,  the  seruui  of  animals,  arliticially  iuumuiized,  also 
possesses  decided  protective  powers.  These  various  prophylactic  nieasurea 
have  as  yet  l)een  employed  on  human  beings  only  in  isolated  instances. 

2.  The  treatment  of  malignant  pustule  is  surgical.  Cauterization  with 
caustic  potash,  nitric  acid,  or  carbolic  acid  has  been  found  inefTective  and 
even  injurious.  In  mild  cases  rest,  moist  applications  of  aluminum  suhace- 
tale,  ice  bags,  and  the  like  are  sufficient.  In  severe  cases  exporieiu'ed  sur- 
geons advwate  the  division  of  the  pustule,  application  of  the  thermo<>autery 
to  the  circumference  of  its  base,  and  the  injection  of  tincture  of  iodin,  in 
drops,  into  the  border  line  between  the  inflamed  and  the  healLliy  skin. 
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3.  The  trcalincut  of  intestinal  ami  pulmonary  anthrax  must  l>e  purely 
symptomatic.  In  intestinal  anthrax  the  use  nf  calnnicl  (gr.  ij  to  iij  [gm. 
0.1  to  U.2]  several  timeft  a  day)  is  most  to  ho  roconimemled.  Quinin  (j;r.  vij 
[gm.  0.5]  four  times  a  Jay)  and  c;arh(dic  at'id  (gr.  xv  [gm.  1|  a  day  in  pills 
or  sulK-utaneously)  seem  also  to  have  a  favorable  influence  on  the  general 
infection. 


CIIAITKI!    WIV 

TKILHIN'OSIS 
(TrichinatooM  DitiMse) 
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The  Natural  History  of  Tricliinae. — The  Tnchitia  spiralis,  qtxp  of  the  class 
of  roundworma  or  nernaloda,  has  long  heen  known  to  occur  occaaionally  in 
the  muscles  of  men  and  tertain  animals;  hut  it  was 
not  until  18<>0  that  Zenker  showed  ihut  trichinop  are 
capable  of  exciting  in  man  a  dangerous  and  some- 
times fata!  disease.  Since  then  numerous  individual 
cases  and  quite  extensive  cpi<lemic3  have  been  re- 
pt^rted;  and  tfie  hiliors  of  Vireliow,  LtnickHrt,  and 
others  have  taught  us  the  anatomy  and  mode  of 
development  of  this  peculiar  parasite. 

The  trichina  ap})oar3  in  two  shai>es — as  intestinal 
trichina  and  as  muscular  Iricliina.  The  intestinal 
form  is  a  sniull  white  w*»rni  visible  to  the  naked  eye. 
The  female  is  J  lu  }  of  an  inch  (3  to  4  mm.)  long, 
the  male  only  ^^  to  -|^  of  an  inch  (1  to  1.5  mm.). 
They  have  we!l-de\ehi[)e<l  digestive  and  sexual  organs. 
The  male  is  distinguished  hy  two  little  processes  at  the 
tail.  The  muscular  trithina  (nt/e  Fig.  HO)  is  a  fiiuall 
worm,  ^  to  j^of  an  incit  (D.7  to  1  mm.)  long.  It  is 
found  coiled  up  anumg  the  muscular  fiiyers,  inside  a 
connective-tissue  capsule  which  is  (tften  culeified. 

The  events  in  tlic  life  <if  the  Irirfiirm  nru  n-mark- 
able.  If  living  nmsrular  triehinte  reach  the  human 
stomach  through  the  eating  of  trichinous  pork,  the 
capsules  are  diss^)lved,  an<)  the  trichirur,  tlms  set  free, 
grow  in  two  or  three  days  into  sexually  perfect  intes- 
tinal trichina*.  In  the  uterus  of  the  impregnated 
female  the  eggs  develop  into  embryos,  wliieh  are 
born  already  hatched.  The  birth  of  the  embryoa  be- 
gins seven  days  after  the  ingestion  of  the  muscular 
trichina?,  and  seems  In  cnutirme  for  some  time.  A 
single  female  is  said  to  prixJucc  more  tlmn  one  thou- 
«uid  embryos.  These  latter  l>egin  tfieir  travels  sotm  Fio.  .30. — (Fmm  Hellkr  ) 
after  birth,  and  reai-h  the  voluntnrv  mus<h-s.  As  t.»  Ani«,i«todpriinifiv..imu- 
the  nmles  they  choose  we  are  .«hll  s.-meuhal  m  dnuhl.  i„ the«heathof  tht- aarro- 
Some  authorities   state    that   the   trichime   penetrate       lemma.    Much  enlarged. 
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through  the  walls  of  the  iiitestiue  and  the  abdominal  cavity  into  the  con- 
nective tissue.  Others  allirm  that  they  enter  the  lymphatic  vessels,  or  ex- 
i-eptinnally  the  blood  vessels.  Recent  experimental  investigations  (Staubli) 
eeplainly  argue  for  ilie  diftgeniination  by  the  bkiod  stream,  as  it  was  pos- 
sihle  to  (leiMonstrate  iiuiiierouH  en)bryoB  of  trichinje  in  the  llor»fl.  They 
j»cnetrate  itito  the  |triniilive  ilhers  uf  the  nnisch\'ij  snd  catise  thern  to  disin- 
tegrate. Finally,  they  coil  tiiemselvcB  up,  attain  the  fiize  of  nuiscular  trichinte 
in  about  fourteen  days,  and  Wome  encapsulated.  Each  capsule  UBually  con- 
tains hut  one,  although  it  may  inclose  as  uinny  as  four.  The  capsule  is  formed 
partly  by  an  exci'eti<»n  from  the  trichina,  and  partly  from  the  rcllex  hyper- 
plasia of  the  surrounding  cnunective  tissue.  The  process  of  development  ia 
now  complete.  The  muscular  trichina?  seein,  unlike  tlie  intestinal  form,  to 
have  a  very  long  lease  of  life,  and  usually  endure  till  the  death  of  tlieir  host. 
They  are  often  found  accidentally  at  auloptties.  'i'hey  are  most  ahundant  in 
the  dia)tlu*agm,  the  intercostal  muscles,  the  muscles  of  the  larynx  and  throat, 
an<!  the  bicepp. 

Etiology  of  Trichinosis. — The  only  cause  yet  known  for  trichinosis  in  man 
is  the  ingestion  of  tricliiuous  raw  or  underdone  i>ork — e.g.,  smoked  ham. 
Swine  are  preeminently  subject  to  trichina;.  They  protmbly  become  infected 
in  various  ways — e.  g.,  from  the  feces  of  human  beings  and  swine  suffering 
from  trichinosis,  or  through  the  ingestion  of  the  trichinous  flesh  of  other 
swine.  The  waste  of  slaughter  houses  is  often  fed  out  to  swine,  and  the  disease 
thus  disseminated.  Many  aOinu  that  swine  are  id^^o  infecti-d  by  eating  rats 
infested  with  trichina-,  but  the  contrary  condition,  wlnTcliy  rats  become  tri- 
chinous from  eating  the  flesh  of  diseased  hogs,  seems  more  in  accordance  with 
the  facts. 

Clinical  History. — The  symptoms  in  man  correspond  in  general  to  the 
developmental  and  vital  processes  of  the  trichina',  as  ahnvo  rlepifteil.  In  indi- 
vidual cases,  however,  the  separate  stages  are  quite  often  oUscurcd,  probably 
because  all  the  parasites  do  not  develop  simultaneously,  or  because  there  are 
relai>ses.  The  first  symptoms  are  ga^tniiotestinal.  At  the  c^uuiucncenu^nt 
there  is  a  feeling  o(  pressure  in  the  epigastrium,  with  nausea  and  vomiting. 
Later,  diarrhea  is  prominent,  becoming  in  some  cases  so  violent  as  to  remind 
one  of  cholera.  It  is  not  impossible,  although  rare,  to  find  intestinal  trichinre 
in  the  stools.  Sonietinu's  there  is  constipation  instead  of  diarrhea.  In  some 
cases  the  initial  gaHtroiutestiiml  syioptoms  are  but  sHght.  Fre4|uently,  even 
in  the  beginning  of  the  disease,  there  is  complaint  of  pain  and  stilfness  in  the 
muscles,  too  early  for  it  to  be  due  to  tlie  migration  of  the  triehinie. 

The  genuine  severe  niuscular  s^Tuptoms,  due  to  the  myositis  produced  by 
the  trichime  in  the  muscles,  do  not  begin  till  the  second  week,  or  even  later. 
In  many  cases,  where  the  invading  parasites  seem  to  Ik*  relatively  few  in 
nundier,  the  muscular  symptoms  are  slight,  or  wholly  absent.  In  the  more 
severe  cases,  however,  they  may  be  extremely  violi-nt  and  distressing.  The 
nn)s<*l<»8  l)econip  swollen,  firm,  and  fiard,  very  temlcr  on  pressure,  inul  very 
painful.  The  jiaticot  avoids  all  movements  and  rontra(ti4)n  of  the  muscles 
as  nuich  as  possible,  lying  motionless  in  bed,  witti  Hexed  arms  and  with  legs 
either  extended  or  likewise  flexed.  The  patellar  reflex  ahuost  always  disap- 
peftrs,  and  on  testing  the  electrical  reactions  there  is  found  a  considerable 
diminution  of  muscular  excitability  to  both  the  galvanic  and  faradic  currents, 
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Bomciimpa  aA^ociated  witli  delayed  eontrnetion?.  and  abnormally  long  d\ira- 
tion  of  tlio  Buiue  rtftur  the  HtiimiliiH  ivusrtt  (  Kinonlohr).     The  niuHsctcrs  and 

itticulty 


tl 


il  hii 


»L'  piiaryngom  una  luryuf^cal  iiuim'IcH  aiv  nUat'kctl,  so  Ihnt  there  is  dihicui 
in  niaKtinition  and  deghitition,  and  luiarKenet^ti.  'I'he  invnlvonient  of  the 
rK'uInr  iiuirH-h»s  i/aiises  [lain  in  the  eyes.  The  conditinn  of  tho  dia]dira^ni, 
intercostalfi,  and  ahdoinina]  niuscles  causes  Horioiis  dilficuliy  in  respiration. 
T)iere  is  dlHtresaing  dynpntPtt,  and  expectoration  is  so  liani|M?rcd  that  secre- 
tions accumulate  in  the  air-passages.  In  sotne  fatal  cases  of  trichinoeis  death 
is  due  principally  to  this  impairment  of  reepiration.  The  condition  may  he 
aggravated  by  diffuse  bronchitis  4)r  lohuhir  pneumonia. 

Third  in  the  list  of  important  symptoms  comes  oedema.  It  appears  toward 
tliG  end  of  the  first  week  in  the  eyelida.  Somewhat  later  it  involves  the  upper 
and  lower  extremities.  M'hat  produces  it  is  not  quite  dear.  It  1ms  been  re- 
garded as  in  prtrt  inllaniinatory  and  in  part  the  renult  of  fK-i'lusion  ami  throiii- 
bosis  of  the  smaller  lytjiphatics.  C'utuiieou.s  eruptions  alnu  deve]i»{> — e.g., 
vesicles,  whealH,  petechia?,  and  pustules,  Freijueutly  tliere  is  profuse  per- 
Bpiration,  consequent  upon  which  abundant  crops*  of  miliaria  or  Budumina 
may  api)ear. 

In  well-marked  cases  there  may  be  quite  high  fever  and  other  severe  con- 
stitutional symptoms  in  additi(m  to  the  local  distiirhnnces  already  rlj»cuascd. 
The  temperature  may  for  a  time  reach  lOf  to  ]()6°  V.  (10°  to  -tV  C.)  ;  hut 
the  fever  is  seldom  continuoua  for  any  length  of  time,  being  usually  inter- 
rupted by  fTe(|xicnt  and  com^idprnhle  intorniiftsions.  There  are  also  a  rapid 
pulse,  headaclie,  stupor,  and  other  yyni[)tnin3  suggesting  typhus  or  typhoid 
fever.  In  fact,  the  first  case  in  which  trichinosis  was  recognized  at  the  autopsy 
(by  Zenker  of  Dresden)  had  been  regarded  before  death  hr  typhoid.  Tlie 
lirine  may  be  albuminous,  and,  in  rare  iuiitances,  nephritis  is  seen.  The 
changes  in  the  blood  are  very  interesting.  At  the  height  of  the  disease  we  tiiid 
a  marked  Icucocytosis,  and,  what  is  ej^jjecinlly  characteristic,  a  jironounced 
increase  of  the  eosinophile  ceils  in  the  blood.  In  cases  with  unfavorable 
termination  the  eosinophiles  disappear  from  the  blood  shortly  before  death. 

The  duration  of  the  disease  varies  widely.  There  are  mild  cases  often 
unrecognized,  which  get  well  after  slight  symptoms  have  hifitcd  two  or  three 
weeks.  More  pronounced  cases  occupy  six  to  eiglit  weeks,  or  even  a  much 
longer  time.  Of  the  more  severe  cases  about  one  third  prove  fatal,  usually 
from  the  fourth  to  the  sixth  week.  Stunclimes  deatli  Ik  causcil  by  the  severity 
of  the  constitutional  distiirbHiict^,  but  usually  from  di^nhlud  respiratifin.  Even 
if  the  case  ends  favorably,  recovery  is  ofleu  \cry  tediouH. 

Pathology. — Tlie  autopsy  reveals  little  that  is  chnracterislic  cxce])ting  the 
changes  in  the  muscles.  There  are  sometimes  the  signs  of  hemorrhugic  catar- 
rhal inflammation  of  the  small  intestine.  The  splren  is  not  enlargeil.  Very 
often  the  liver  is  decidedly  fatty.  What  sliould  cause  this  in  trichinosis  has 
not  yet  been  determined.  The  lungs  often  present  islets  of  lobular  pneu- 
monia, or  sometimes  even  of  gangrene.  The  triehinie  are  found  in  the  muscles, 
beginning  with  the  fifth  week.  They  can  be  recognized  \*\  the  naked  eye  as 
little  whitish  lines.  We  have  alreaily  named  tlie  muscles  chielly  infested. 
Under  the  microscope  we  see  the  fibers  in  which  the  trichina.'  lie  traneformed 
into  a  fine  granular  mass.  The  nuclei  of  the  muscular  fibrillse  are  greatly 
iocreaaed  in  number  in  the  neighborhood  of  the  coiled-up  parasite.     Finally, 
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tlio  sarcoloTTinia  rollapses,  and  becompfl  grently  thickened  upon  its  external 
burfftcL'  liy  a  liV[M?rpliiHiii  of  cannective  iissue.  The  iinisrlos  also  present  many 
olher  tle^jciicrativi'  rhangos,  rucIi  as  a  Haky  tIisinto;jniti(tn,  \va\v  de^jeneralioM, 
and  the  formal  ioti  of  vacuoles,  Thero  is  fiirthot'iuore  a  niarkt^d  innvasie  of 
nm-lei  in  the  interstitial  tissue  of  tlie  mugeles.  Within  the  intestines  are  some- 
times to  be  found,  even  after  several  weeks'  illness,  numerous  living  intes- 
tinal tricliinie — a  fact  <»f  importance  from  a  tlierai>eulic  jjoinl  of  view. 

Diagnosis. — The  diagnttsisj  of  trieliino^is  is  j^encrally  not  diffieult,  since 
the  peculiar  symptoms  of  the  disease,  especially  the  extensive,  painful  inflam- 
niatiim  of  the  muficles  and  the  oMlenia*  occur  in  this  way  in  only  (rtie  other 
rare  di?eaHe,  primary  acute  jmlyniyositis  {vida  Vol.  IT).  Trichinosis  is  die- 
tinj^uinhed  from  this  purlly  hy  the  jicciiliar  jctiohijry  (Hircdini^  several  jieople, 
the  use  of  raw  jiork,  etc),  and  [mrtty  hy  the  initial  f^nstruintcHliniil  symptoms. 
Trichinosis  may  also  he  confounded  with  multiple  "neuritis  and  perhaps  with 
acute  articular  rheumatism,  hut  careful  ohservation  of  the  patient  will  usually 
make  the  diagnosis  cleur.  An  ahsolutely  eertnin  dia^fnosi-;  ntay  lie  arrived  at 
hy  finiling  intestinal  trichina;  in  the  dejections.  The  hlood  findings,  too — 
leucocytosifi,  and,  above  all,  eostnopldlia,  perhaps  also  the  demonstration  of 
the  embryos — are  of  diagnostic  importance. 

Treatment. — As  trichina  may  still  he  alive  in  pork  that  has  lieen  smoked, 
or  saltctl,  or  half-iookcd  (e.g.,  some  sanna^cs  and  nteal  balls),  the  only  possi- 
ble prophylaxis,  therefore,  as  far  as  tiie  individual  is  concerned,  is  to  avoid 
all  such  fwxl.  A  real  protection  for  tlie  public  against  the  disease  is  also 
afforded  by  governmental  microscopic  inspection  of  meat,  as  already  estab- 
lished in  many  places. 

Wlien  an  individual  has  become  infected  with  trichinie,  if  it  is  possible 
that  intestinal  trichina*  still  are  present,  the  treatment  must  always  l>egin 
with  the  exhibition  of  purgatives,  sueh  as  compound  infusion  of  senna,  calo- 
mel, or  castor  r>iL  Since  trichinie  may  i>e  ftmnd  in  the  intestines  an  long  as 
eight  weekis  after  the  beginning  of  the  lirst  synipLonis,  we  should  not  nej^ilect 
local  action  on  the  intestinal  contents  even  in  the  later  stages  of  the  disease. 
Of  the  remedies  which  are  calculated  to  destroy  the  intestinal  trichina?,  glyc- 
erin, wliich  was  first  recommended  by  Fiedler,  seems  to  Ih?  (he  most  efficient. 
It  muf^t  be  given  in  rather  lar^e  doses,  say  a  tablespoonfnl  ever}'  hour.  Other 
drugs  are  nujcli  less  reliable,  but  we  will  name  among  them  bc^nziue  in  tlie 
total  daily  dose  of  1  to  3  drachms  (gm.  4  to  8)  in  capsules,  and  picric  acid 
in  pills — the  daily  dose  being  5  to  8  gr.  (gm.  0.3  to  0.5). 

Treatment  is  unfortunately  almost  wliotly  powerless  against  the  myositic 
symptoms  of  trichinosis  an<l  their  se(|ue3u^  The  nmsculur  jjaijis  lan  he  allevi- 
ated by  narcotics,  particularly  morphin  subcutaneously,  poultices,  and  chloro- 
form oil  as  an  embrocation.'  Protracted  warm  baths  are  exrcl]rnt.  Anti- 
pyriu  and  salicylic  acid  arc  also  said  to  do  good  in  many  cases. 
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[^  Generally  one  part  of  chlorofonn  to  ton  of  olive  oQ.     It  Is  not  officinal  in  Qormany.  but  'a 
weaker  than  the  Ununentum  clUuroformi  (U.  S.  P.). — ^Traks.] 
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cHArrEU  XXV 

THE    "FOURTH   DISEASE" 

[Tx  1900  Dukes  described  an  eruptive  disease,  said  to  resemble  both  rotlieln 
and  mild  scarlet  fever  and  yet  to  afford  no  immunity  to  either.  After  an 
incubation  of  nine  to  twenty-one  days  tlie  body  is  covered,  in  the  course  of  a 
few  hours,  with  a  diffuse  rasli  of  a  bright-red  color.  There  are  usually  no 
prodromes.  The  temperature  seldom  exceeds  101°  F.  There  is  some  glandu- 
lar enlargement.  Desquamation  may  be  slight  or  considerable.  There  are  no 
sequelae. 

The  disease  is  generally  viewed  with  skepticism,  but  at  any  rate  Dukes's 
claim  may  l>e  taken  as  an  illustration  of  the  general  fact  that  the  exanthema 
are  not  always  typical.] 


CHAPTER    XXVI 

MALTA   FEVER 

(Mediterranean  Fever.     Rock  Fever.      UndiUant  Fever) 

[Malta  fever  is  a  disease  of  long  duration  characterized  clinically  by 
continued  fever,  profuse  perspiration,  constipation,  frequent  relapses,  rheu- 
matic or  neuralgic  pain,  swelling  of  joints,  and  orchitis ;  bacteriologically,  by 
the  presence  in  the  blood  and  organs  of  the  Micrococcus  melitensk  (Bruce), 
and  anatomically  by  congestion  of  the  spleen  and  other  orgahs. 

It  occurs  around  the  Mediterranean,  and  j)robably  on  the  Red  Sea,  the 
banks  of  the  Danube,  the  southern  Atlantic  coast  of  the  United  States,  and 
the  islands  of  the  Gulf  of  Mexico.  Musser  and  Sailer  have  reported  a  ease 
coming  from  the  West  Indies,  and  IT.  II.  Smith  one  in  Boston,  in  a  Sicilian 
immigrant. 

It  is  due  to  infection  with  tlie  Micrococcus  ineUtensis,  above  mentioned, 
which  usually  invades  the  body  by  being  swallowed ;  but  as  mosquitoes  have 
been  found  to  contain  the  organism,  they  may  possibly  transmit  it.  The 
germ  has  been  found  in  the  blood,  urine,  and  feces  of  the  patient  and  in  food, 
more  particularly  milk.  Out  of  101  blood  cultures  in  persons  suffering  from 
this  disease,  57  were  positive. 

On  post-mortem  examination  the  spleen  is  always  enlarged,  averaging 
twenty  ounces.  The  mesenteric  glands  are  swollen,  but  less  so  than  in 
tyjAund. 

The  period  of  incubation  is  regarded  as  six  to  ten  days.  The  onset  may 
be  gradual  or  sudden.  There  is  generally  dys[)epsia,  languor,  headache,  chilli- 
ness, and  great  weakness,  often  accompanied  with  muscular  pains.  The  fever 
is  characterized  by  extreme  irregularity  with  a  groat  tendency  to  relapses. 
It?  s\'mptoms  (says  Bruce)  arc  tliosc  commonly  met  with  in  other  fevers,  such 
as  typhoid.  Before  the  disease  had  been  differentiated,  the  fever  was  described 
as  resembling  severe  remittent  malarial  fever;  this  statement  may  give  some 
11 
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idfii  (if  tlie  behavior  of  the  temperatiirf^.     Ar  Notter  Rays,  it  is  irnpo«*iihle  to 

f)n's<'tit  fJiiy  one  fflsr  or  sin^!(^  ilinrt  us  ( Iiarncfrristic  of  th)^  diiic'rtst'. 

I[ir;;!ii's"s  {k'srription.  (juotc.l  by  OsltT,  is  us  Tollows:  "  (liuicrtlly  the  fever 
}ms  n  jk'i-uljiirly  irrc^nliir  toni|»t'ru1uix'  ourvi.',  i-misjjiting  of  intcrniiHciit  waves 
or  unduhitinn;^  of  pyrexia  of  a  dislinttly  rtMuitteiit  eharacttT.  These  pyrexial 
waves  or  uiiihilations  last,  as  a  r;ile,  from  one  to  three  wt-eks,  with  an  apyrexial 
interval  lasting  for  Iwn  or  more  flay.«.  In  rare  cuses  the  remissions  may  l>e- 
coiiie  so  niark<'<l  a*»  lo  ;jive  an  almost  inleniiitteiit  cliaraeter  to  tlie  tVhrile 
curve,  elearly  (lii*tiiiffui.>ihaUIe,  however,  fn^ni  tlie  paroxysms  of  pahitlic  in- 
f(*otion.  Tin's  pyrexial  eondition  i»  usually  much  prolon^»d,  having  an  un- 
certain duration,  lafttinj;  for  even  six  months  or  more.  I'nlike  jialudism.  its 
course  is  not  uiarktHlly  affectt'd  by  tlie  administration  of  (|i]iuiii.  Its  course 
is  ofti'ii  irregular  and  even  erratiL-  in  naturo.'* 

If  the  patient  survives  the  first  two  or  three  weeks,  he  usually  recovers. 
As  a  rule,  death  occurs,  if  at  ail,  in  the  first  or  second  week,  preceded  liy  con- 
tinued hi)fli  fever  with  a  tendency  to  hy|X'r|>yrcxia,  deliriiirii,  dry  tongtie,  and 
diurrfica.  Very  rarely  death  octnrf;  at  a  later  i^ta*;e  as  a  result  of  increasing 
debility.  Mild  cases  may  he  practii-ally  wl-II  in  twenty  or  tliiriy  days.  The 
average  illness  cK-cupies  ttiree  inonlhs,  and  a  prrttracled  case  may  extend  over 
three  years.  In  half  (be  cast's  there  are  |uiin  and  swellinfr  in  the  joints.  Neu- 
ritis and  orcbihs  are  fairly  fref|iii'nt.     The  spU'cn  is  eidarged  and  tender. 

The  tnortalily  is  only  two  \tvv  cent. 

As  tu  dia^jnosis,  we  may  obtain  the  specific  organism  by  a  blood  culture. 
There  ih  also  a  specific  agglutination  reaction.  The  disease  is  not  influenced 
by  quinin,  as  is  malaria.  It  dilTers  fram  ty[dioid  in  its  longer  duration,  in 
tJie  absence  of  rose  spoLs,  in  tfie  artbritic  and  neuralgic  syiiijitotns.  in  consti- 
pation being  the  rule,  and  in  tb<-  lower  mortality, 

\o  sjK.*ciiic  intKle  of  treatujent  has  buen  as  yet  ealablislied,  Especial  atten- 
tion must  be  paid  tu  the  diet  and  to  bathiug.] 


CIIAPTEH    XXVII 

ROCKY-MOUNTAIN    SPOTTED    FEVER 
CrtcJt  Feter) 

[Rocky-Mountain  spotted  fever  is  on  infections  disease  seen  in  the  high 

mountain  valleys  of  Montana,  Tdalut,  Wyoming,  Utah,  Oregon,  Cobtrado, 
an<)  Nevada.  It  1ms  an  abnipt  onset,  with  rliili,  continued  fever,  headache, 
severe  pains  in  joints  and  bones,  and  an  eruption,  at  first  hyiK^riemie,  later 
I)etechial,  appearing  on  the  ankles,  wrists,  and  forcltoad,  and  spreading  over 
the  whole  body. 

It  occurs  in  the  spring,  and  attacks  all  ages  and  both  sexes,  but  is  most 
common  in  active  men,  because  they  are  most  exposed  to  infection.  It  is  not 
contagious.  The  disease  is  conveyed  by  the  bite  of  wood  ticks,  Dermacenior 
venustus  and  />.  niodestus.  Tlie  survivor  (tf  an  attack  is  tlieraftcr  immune. 
There  is  a  striking  and  constant  dilTerence  in  mortality  in  dillerunt  loiralities. 
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In  western  Montana  the  average  death  rate  is  sixty-five  to  about  ninety  per 
cent,  while  in  Idaho  it  rarely  rises  ai)ove  Hve  per  cent. 

Exactly  liow  the  bite  of  the  tick  imparts  the  infection  is  not  settled.  It  is 
pretty  certain  that  the  disease  is  not  a  piroplasmosis.  Ricketts  has  found  in 
])oth  kinds  of  tick  a  bacillus  which  gives  an  agglutination  reaction  with  im- 
mune serum^  but  this  bacillus  is  present  not  only  in  virulent  ticks  but  also 
in  those  incapable  of  transmitting  the  disease. 

The  period  of  incubation  is  three  to  ten  days,  during  which  there  is  in- 
creasing malaise,  with  pain  in  the  bones  and  muscles.  Usually  there  is  a 
severe  chill  at  the  onset.  The  bowels  are  constipated.  There  is  jaundice. 
Bleeding  from  the  nose,  mouth,  stomach,  and  bowels  may  occur.  The  pulse 
is  characteristically  rapid.  Pneumonia  may  develop.  The  spleen  is  large  and 
tender.    Coma  usually  precedes  death. 

The  rash  appears  on  the  second  to  the  seventh  day  after  the  onset.  It  is 
first  seen  on  tlie  wrists  and  ankles,  spreading  toward  the  trunk.  It  also  ap- 
pears on  the  forehead  and  breast,  but  is  especially  marked  on  the  back.  In 
severe  cases  there  may  be  superficial  gangrene. 

Death,  if  it  takes  place,  usually  comes  between  the  sixth  and  the  twelfth 
days.  After  two  weeks  recovery  is  likely.  Convalescence  is  slow  and  begins 
about  the  fourth  week. 

As  to  treatment,  attempts  to  obtain  specific  sera  and  vaccines  are  being 
made  (Ricketts),  but  are  not  yet  perfected.  Meanwhile  therapy  is  symp- 
tomatic. Free  purgation  is  usually  recommended,  and  water  should  be  urged 
upon  the  patient.] 
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SECTION  I 
Diseases  of  the  Nose  > 

CHAPTER   I 


fORYZA 
(Snvfflea,  Rhinitu.  Cold  in  the  Head) 

Etiology. — The  well-known  symptoms  *>f  c-oryza  dept'nd  upon  a  catarrlud 
intiauinirttion  of  the  nasal  mut.'ous  membrane.  Although  this  catarrh  is  cer- 
tainly 'lue  to  infcHrfioiis  influence;*,  M\\\  we  cannot  deny  that  it  is  one  of  thoae 
discaifc's  in  which  taking  cold  i^  a  coiifributory  L-auHu.  Daily  experience  teaches 
us  liow  often  coryza  follnws  an  evident  exposure  tf>  ctdd,  sitch  a.s  wetting  the 
feet.  But  the  nasal  liypcrffiniia  and  hypersecretion  and  sneezing,  reflexly 
induced  by  the  chill,  snnn  pass  away.  In  order  to  prrxluce  a  real  coryza  with 
continued  sickness,  a  suhse(]uent  infection  is  necessary.  For  thit*,  however, 
opportunity  is  alTnrdcd  hy  the  changes  in  tlie  mucosa  brought  al)out  by  the 
chilt.  The  FcnyilivencsH  of  the  nasal  mucosa  to  reflex  or  direct  excitation 
differs  widely  in  different  persons,  and  un  this  depends  tlie  varying  suscejH 
tibility  of  the  individual  to  eoryza.  The  indubitable  infectiousness  of  many 
corvzas  is  mainly  proved  by  the  contagiousness  of  the  disease,  llamlkereliiefs^ 
kissing,  or  even  mere  social  intrretmrse,  may  sultice  to  traiisinil  rhiuitis. 
Frequently  tlie  infectious  catarrh  starts  in  the  nasal  pliarynx  and  thence 
invades  the  nasal  mucosa.  The  first  sensations  are  of  hurnin^r  and  irritation 
in  the  throat. 

C'oryza  may  nlno  arise  from  the  action  t^f  chemica]  irritants  or  mechanical 
irritants,  such  as  dust,  on  the  nasal  mucous  mendirane.  The  iodin  coryza, 
which  occurs  from  the  internal  use  of  iodin»  is  noteworthy.  In  this  form 
iodin  can  easily  he  detect<?d  in  the  nasal  secretion.  The  idiosyncrasy  of  many 
people  to  ipeeneuanlia  is  also  well  known,  the  verv  smell  of  it  setting  up  a 
corv'za,  and  sometijnes  considcral>K^  astlmmtic  disturbances.  A  severe  coryza  is 
the  chief  symptom,  too,  in  hay  fever  (ride  infra),  which  ia  probably  due  to 

^  Spcoto]  treuiiMS  on  ttio  (mtholoKV  ntu\  thprnpoutirs  of  nofu&l  di.teaaojt  nro  to  1>o  fnmul  in  the 
followinR  workM:  M.  Srhnii<!t.  "Die  Kriinkhfitoii  <|pr  oImtpii  LuftwcKc,"  Third  KHition,  1903: 
K.  Zttruikd,  "Die  Krnakhi'ltfii  (Wr  Na»*',  ihror  NeUnihohlrii  uiii]  <ii^*  Nji.st"iira''h*'iiruumen. " 
9i'i»*m(J  Eilitioii,  I*MJ5;  (.Ininwald,  "Atlaa  uiid  (>rui)i)ri8>4  drT  Krariklu-iti'ii  diT  Mundh^dil**.  dca 
Rnohens  und  d«"r  Na«o,"  11K)2.  O.  Chiari.  " Krankheitoii  d**r  nbcrfii  LuflwcRr. "  M,  Hajek, 
"P»th<iJ.  u.  Thcrapied.  onUiindl.    Erkmnkuogeuder  Ni-'Jjenhulilau  d«r  Naao,"  ltM13.  and  othons. 
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the  action  of  the  pollen  of  certain  grasse?  on  the  rcepiratory  mucous  nioiii- 
hrane.  Finally,  we  must  bear  in  mind  tluU  coryxa  may  often  Ik?  only  a 
symptom  of  some  other  disi^as*;,  such  us  nuMish'S,  sypliilis,  or  i^^lamhTs,  iuul 
that  severe  puruU*nt  inHamtnation  of  the  njisal  mun>iis  ineinhnint'  tiiiiy  Ik- 
excited  by  tlie  presence  of  the  secretion  from  a  gomnrlH-al  *ir  Itlt^nnnrrheal 
conjunctivilit*. 

Symptoms. — Tlie  a>nnptom8  of  coryza  are  in  most  of  the  milder  eases  of 
n  hx-al  nature  only.  'I'lie  set'retion  is  trnulilesome;  at  first  it  is  srnnty  am! 
nuK'Dus,  hut  later  it  iH'ccuncrt  niori'  iibunthiril  ajid  W!it(»ry;  ami  sonu'times  it  is 
purulent.  The  nasal  jtassages  are  not  infrcvpirntly  clnsed  from  the  swellinp; 
of  the  nuK'ouH  membrane.  The  patient,  necessarily  has  to  breathe  throujjh 
the  mouth,  which  explains  the  well-known  nasnl  speech.  This  closure  of  the 
nares  may  ^ive  rise  to  (ian^erons  attacks  (»f  dyspnoea  in  thihlren,  esperially 
in  infants,  who  Imve  to  breatlie  through  the  nose  wlien  sucking  at  the  breast. 
The  sense  of  smell  is  always  diminished.  The  local  sensations  of  pain  and 
burning  are  due  chiefly  to  a  mild  intljimraation  of  the  skin  of  tlie  nostrils  and 
upper  lip  set  up  by  the  irrilati^^n  of  tlie  secretion.  The  irritated  condition 
of  the  inflamed  mucous  mend)rane  o<rasif»ns  a  feclin*;  of  ticklin;?  and  itching 
in  the  nose,  and  frequently  by  a  reflex  acti<m  violent  i^ncezing.  The  symptoms 
are  more  severe  if  the  cavities  adjacent  to  the  nose  are  attacked  by  catarrh, 
and  if  in  them  accumulations  of  secretion  occur,  Markeil  pain  in  the  forehead 
m-curs  in  catarrh  of  the  frontal  sinuses.  The  sinuBOs  of  the  ethmoid  and 
sphenoid  bones,  and  the  antnim  of  lligbmore,  may  also  be  implicated.  Sluch 
more  frequently  a  severe  coryza  sets  up  inflammation  in  adjacent  mucous 
membranes.  Thus  we  find,  following  coryza,  conjunctivitis,  alTection  of  the 
ear,  sore  tliroat.  or  laryngitie.  In  persistent  coryza  eczema  is  not  infrequently 
excited  on  the  skin  of  the  up]>er  lip,  and  menlion  has  already  been  imide  of 
the  fact  that  coryza  may  sometimes  act  as  the  exciting  cause  of  erysipelas. 

In  severe  coryza  we  may  sometimes  have  quite  a  marked  general  disturb- 
ance, and  often  slight  elevations  of  tempi'raiiire.  The  ''feverish  cold"  of 
children,  for  instance,  is  well  known.  Brief  menlion  may  be  made,  also,  of 
a  peculiar  form  of  coryza.  It  consisln  in  smldcn  utificks  of  a  very  profuse 
di.scharge  of  a  watery  secretion  from  tlie  nose.  Such  attacks  are  probably 
due  to  nervous  influences.    Therapeutic  measures  arc  of  little  avail. 

Treatment. — Special  treatment  is  iisually  unnecessary,  for  most  cases 
recover  of  themselves  in  a  few  days.  Tt  seems  doubtful  whether  the  internal 
use  of  quinin  in  fresh  coryza  is  of  service,  as  is  claimed.  With  abundant 
secretion,  especially  in  fresli  cases,  Hager's  "coryza  remedy"  (as  an  inhala- 
tion) is  worthy  of  trial;  this  consists  of  ten  parts  eacli  of  alcohol  and  car- 
bolic acid,  and  five  parts  of  ammonia  water.  Painting  the  nasal  mucous  mem- 
brane with  a  solution  of  cocain  (two  to  five  per  cent)  is  also  greatly  praised 
[but  it  may  lead  to  the  formation  of  the  cocain  habit).  A  remedy  that 
apparently  is  often  effective  is  "  form  an  "  (forman  cotton,  forman  pastils}. 
In  the  presence  of  warm  water,  this  dnig  splits  up  into  forrnahlehyd,  men- 
thol, and  hydrochloric  acid.  It  should  be  inlmle<l  through  the  nose.  When 
the  secretion  forms  abundant  dry  scabs,  an  attempt  should  be  made  to  wash 
them  out  by  injections  of  warm  fluids,  such  as  warm  milk.  The  upper  lip 
and  the  nostrils  should  be  smeared  with  vaselin  or  simple  ointment  to  pro- 
tect the  akin  from  the  action  of  the  secretion.     Onlv  in  the  rare  (rases  of  a 


166 


DISEASES  OF  THE  RESPIRATORY  ORGANS 


sf'vori!  |iurulcnt  catarrli  is  energetif  Jotial  trt;alirit'ut  of  the  nasal  mucous 
ineinhranc  nwpRRary.  Ili'ix^  wt*  may  usl^  douches  or  sprays  of  astrin>ront8 
liku  tannin  or  iihinu  or  let  iUv.  |iatic'Dt  siiiitF  Ihtiiu  up,  or  we  may  apply  c-anslic-s 
like  iiitralo  of  sihvr.  In  cliihlirji  win*  taiinot  Mnw  tUo  no.^e,  it  is  Uflvisable 
to  denude  the  nose  frequently  with  a  small  sponge  and  a  one-per-cent  sotution 
of  boric  acid. 

HAY   FEVER  (HAY   ASTHMA) 

The  so-called  hny  fever  {ralarrh  wiivu^)  is  of  frequent  occurrence  in 
England  and  Nnrt)i  America,  althoiii^Oi  rarer  in  Germany.  It  usually  af- 
fecis  tneii  in  middle  life,  less  ofteti  wunien,  8otiie  individuals  are  f>eculiarly 
liahle  to  the  disease.  For  tliein  ;\u  attack  may  ^Je  pro<hRe<l  merely  liy  walking 
across  a  meadow  or  near  a  ^rain  field  at  tiiat  j^easun  when  the  grasses  arc  in 
bloom — i.e.,  about  May  to  July.  As  already  intimated,  it  is  Bup|)OPed  that 
the  grains  of  pollen  excite  the  di^ieaw^  being  dilTused  in  the  air  and  thus  drawn 
into  the  mtstrilri.  At  any  rale,  thev  have  repeatedly  becji  found  in  the  nasal 
secretion  arul  also  in  the  teai-s  of  alTeeled  [lersons.  The  ^^^t/ttiifloiiii^  consist  in 
a  very  severe  coryza,  with  burning  of  the  nutie  and  violent  sueexing.  The 
erectile  tissue  of  the  nose  is  probably  acutely  swollen.  Tsually  these  s^inp- 
toms  are  accompanied  by  a  well-niarkcd  conjunctivitis  with  rrdema  of  the 
eyelids.  In  severer  cases  tliere  is,  furthrrniore,  a  catarrli  of  the  larynx  and 
bronchi.  There  is  fretpiently  a  tendency  to  violent  attacks  of  nstlnna 
(**  hay  asthma"),  especially  at  night  (see  the  chapter  on  bronchial  asthma). 
The  trentmeni  consists  first  in  avoiiling  the  cause  hy  change  of  residence,  as 
by  going  to  the  seashore.  For  the  nasal  catarrli,  d<nK-hes  are  most  to  be  rec- 
ommended, such  as  a  solution  of  1  [tart  of  (piinin  to  U\)0  to  1,01H1  parts  of 
water,  or  a  solution  of  carbolic  acid,  etc.  Some  authors  praise  ma.ssage  of 
the  nasal  mucosa  and  the  topical  use  of  cocain  and  suprarenin  solutions.  Of 
the  internal  remedies,  stHlium  or  potassiun)  iodid  shoultl  be  tried  in  pro- 
nounced astbmntic  conditions.  A  [»ecnliur  method  of  treatment  has  been  pro- 
posed by  Dunbar.  He  produces  an  alleged  antitoxic  scrum  l)y  the  action  of 
pollen  grains  on  animals,  and  asserts  that  the  penciling  of  thjs  serum  on  the 
nasal  mucosa  or  tlie  ur^e  of  a  snuff  impregnated  with  it  (pollantin)  ver\'  mate- 
rially lessens  the  sutT^^ring  of  hay-fever  patients.  The  practical  results  of  this 
method  are  not  entirely  harmonious. 


CHAPTER   II 

CHRONIC    RmMTIS 
{Rhin^U  chronica  hypertrophica  ei  atrophica  oama) 

1.  Chronic  Hypertrophic  Rhinitis. — It  is  in  many  cases  impossible  to 
determine  the  causes  nf  hyi>ertr"phic  rhinitis.  Sometimes  the  condition 
eeems  to  develop  as  a  sequel  to  freqnently  ref)eflted  nasal  catarrh,  nlthougfi  in 
this  case  the  relation  is  often  reversed — it  being  the  chronic  rhinitis  which 
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occasions  a  prcdispoeition  to  tl)e  frequent  acute  exacerbations  of  the  catarrh. 
Certain  iliatlie^s  (anaemia,  scrofula)  appear  to  influence  t!ie  development  of 
the  disease.  This  is  also  I  rue  of  <Kcupations  which  exyjose  the  individual  to 
dust  or  smoke,  and  Bomelinies  true  of  malformation  of  the  nose  (for  iuslauee, 
deviation  of  the  septum)  and  perhaps  also  of  hereditary  predippopilion. 

The  aimtoiniual  L-hangcs  uunt^int  of  a  slow  but  progressive  swelling  and 
h\'pcrtrophy  of  the  mucous  membrane.  Tliia  seenia  spongy,  and  of  a  red  or 
reddish-gray  color.  The  greatest  change  is  almost  always  found  over  the 
inferior  turbinated  bone,  and  next  to  tiiat  over  tiie  middle  turbinated.  In 
advanced  cases  the  mucous  Tncmbrane  presents  rough,  uneven  swellings, 
and  even  polypi.  These  ehangcti  are  often  visible  upon  inspection  of  the 
nostrils  anteriorly,  but  they  may  cpcapc  discovery  until  a  rhinoscopic  examina- 
tion of  the  posterior  chonn^  is  made. 

The  disturbance  fx'casioiR-d  by  chronic  hy])ertrophic  rhinitis  may  be  very 
cfmsiderable.  Respiration  through  tlie  nose  i^  obstructed,  the  voice  becomea 
nasal,  the  senses  of  smell  and  taste  are  impaired.  The  nasal  secretion  is  for 
the  most  part  increased,  but  it  may  be  dimiuislied.  Often  there  is  a  tendency 
to  nosebleed.     Many  patients  conifilain  nho  of  heailache. 

Tiie  fre*|uent  involvement  of  lU'ighboring  organs  itt  important.  This 
applies  particularly  to  tlie  ear.  Iipiifness  is  caused  both  by  the  ol^struction 
of  the  openings  of  the  Eustachian  tubes,  and  not  infrequently  also  by  exten- 
sion of  the  catarrh  to  the  lining  membrane  of  the  tubes  and  the  miildte  ear. 
Very  frequently  the  disease  ifl  assoi-iated  with  chronic  nasM])]uiryngilis  or 
phar>*ngitis.  The  visililc  purtion  of  the  nose  is  not  infrequently  atTected,  as 
shown  by  redness  and  swelling  of  its  tip. 

A  fact  of  especial  interest  is  that  such  a  diseased  stale  of  the  nasal  mucous 
mendfrane  may  give  rise  to  retlex  neurones  (Voltolini,  Hack,  and  olbers). 
Although,  in  our  o]>iriion,  many  of  the  specialists  of  the  nose  go  too  far  in 
tliifi  direction,  there  is  no  room  for  doubt  tiiut  attacks  of  migraine,  vertigtt, 
certain  varieties  of  licadache,  and,  above  all,  many  forms  of  bronchial  asthma, 
may  bear  a  close  relation  to  diseases  of  tiiL'  nose.  We  slinll  revert  to  this  point 
later  on.     (See  espwially  tiie  chapter  on  hronehial  asthma.) 

The  irratment  of  chronie  liy[)ertroplii<'  rhinitis,  in  order  to  tie  suceessful, 
demands  complete  destnicLion  and  removal  of  the  hyfiert]'0|)liic  portions  by 
means  of  the  galvano-cautery.  For  particulars,  we  must  refer  to  the  dire(;- 
tions  of  spet'iidists.  Only  in  rnihU'r  eases  doei^  benetit  follow  jtem-iling  with 
cocain.  nasal  douches,  and  the  insiilUation  of  a  powder  eoni]H)st.Hl  of  gr.  J  to 
1§  =  0.05  to  0.1  gm.  nitrate  of  silver  to  oijss.  =  gra.  10.0  of  common  starch 
or  the  like. 

2.  Simple  Chronic  Atrophic  and  Fetid  Atrophic  Rhinitis.  Ozeena  Simplex. — 
The  disease  consists  in  a  slow,  [trogrcssive  atrophy  not  only  (if  the  mucous 
membrane  with  its  ve.'^sels  ami  glands,  but  linally  also  of  the  bones,  and  this 
atrophy  is  not  preceded  by  hypertrophy.  Thus  the  nasal  cavities  l>ecome 
abnormally  large.  The  ttirbinaled  htmes  grow  suuiller  and  smaller,  so  that 
finally  they  are  represented  merely  by  narrow  ridges.  Furthermore*  the 
scanty  purnk-nt  setTi'liim  lias  n  lertdciii  y  to  dry  up  and  fornj  ailherent  green- 
ish-yellow Hculis  and  crusts,  which  undergo  a  peculiar  pulvefnctive  decmnpn- 
sition  and  give  rise  to  an  unbearable  stencil.  We  do  not  yet  know  what  special 
form  of  bactBriuiu  causes  this  putrefactive  decomposition  of  the  secretion. 
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When  this  very  characteristic  and  extremely  repulsive  st^^nch  otrcurs  in  the 
noRi*,  we  dsuhMv  give  ihe  affection  the  hrief  name  of  oza^na  {  o{<«y,  to  stink), 
but  in  the  other  ami  practically  less  important  cai^*s  we  speak  of  a  simple 
atrophic  rhinitis.     Tlie  latter  may  sometimes  change  into  true  ozjpna. 

Ozsena  generally  deveIo|>8  in  childhood.  It  usually  b^ins  insidiously,  but 
in  other  cases  ajjparenlly  is  a  sequel  of  some  acute  disease,  such  as  meafilcf, 
etc.  Ana?mia  and  scrofula  deservedly  rank  as  important  predisposing  rausei-. 
StorcVs  view  that  oza?na  is  usually  connected  with  syphilis  in  the  parents  is 
not  sufficiently  supported.  It  is  worthy  of  note  that  patients  with  oza?na  often 
have  from  birth  a  nose  with  a  flat,  bruad  bridge,  which  is  j)€rhap8  a  family 
trait,  favoring  the  development  of  the  disease. 

The  subjective  symptoms  are  often  not  marked.  This  is  partly  explained 
by  the  fact  that  the  jMitient  has  usually  completely  lost  liis  sense  of  smell, 
but  for  that  very  rea:>on  the  discomfort  of  hi:-  friends  may  be  the  greater.  The 
feeling  of  drynejis  in  the  nose  may  prove  annoying  and  there  are  often  com- 
plaints of  headache  and  of  pressure  in  the  eyes.  Inasmucli  as  the  naso- 
pharynx and  the  posterior  pharyngeal  wall  are  almost  always  implicated  in 
the  process,  the  patient  often  suffers  from  hacking  and  a  tendency  to  cough 
and  vomit.  Such  portions  of  the  secretion  as  arc  swallowed  sometimes  give 
rise  to  a  considerable  chronic  disturbance  of  the  stomach.  Upon  physical 
examination  wo  are  first  struck  by  the  unusual  breadth  of  the  nostrils.  With 
the  rhinoscope  the  extent  of  the  atrophy  is  still  lx?tter  seen.  The  mucous 
membrane  is  pale  or  slightly  red,  and  covered  with  dry  scabs.  Sonietimes 
8ui>erficial  ulcers  are  formed.  Usually,  as  we  have  said.,  the  superior  iwrtion 
of  the  pharyngeal  mucous  membrane  shares  in  the  disease.  The  posterior 
wall  of  the  pharynx  is  seen  to  l>e  atrophied,  smootli  as  if  it  were  varnished, 
and  often  covered  with  crusts.  The  process  may  involve  the  soft  palate,  and 
even  the  larynx.  «nd  not  infrequently  the  disease  is  associated  with  inflamma- 
tion of  the  middle  ear. 

It  should  be  added  that  the  true  ozsena  must  not  be  confounded  with 
other  processes  which  likewise  give  rise  to  a  foul  Buiell  from  the  nose.  TulM?r- 
culous  disease  of  the  nasal  mui'tus  nu'inhniue  and  naniil  bones  is  not  rare, 
particuhirly  in  "^scrofulous"  cliihlren  (Dcirime)  ;  nor  should  wo  forget  the 
syphilitic  affections  of  the  noyc,  tertiary  and  hereditary  syphilis. 

Tre<itmcni. — An  alleviation  of  oza^na  can  be  accomplished  only  by  the  aid 
of  Im-al  applications  as  prescril>ed  by  P]>ociaIists.  Even  then  tho  treatment 
is  a  prolonged  one,  and  demands  much  [vntience  on  the  part  of  both  patient 
and  physician.  A  complete  luro  of  atrophic  rhinitis  is  impossible.  Besides 
local  applications,  wc  must  also  hear  in  mind  the  necessity  of  constitutional 
treat  Fncnt. 

'J'he  object  of  local  treatment  is  to  remove  Ihe  secretion  in  order  to  get  rid 
of  the  hail  odor.  Nasal  douches,  with  disinfectant  solutions,  such  as  per- 
manganate of  potassium  (1  to  3,000),  or  phenol,  or  boric  acid,  etc.,  are  here 
most  used.  The  solution  is  carefully  injected  into  the  nose  (Ivest,  by  means 
of  a  small  ruIjUcr  hall  having  a  short  ruhl>cr  lip — sn  ciilh'il  "  l[rtler*s  nasal 
syringe"),  or  (hi-  lluid  is  nllowe<l  to  nin  pr^'Tilly  into  nni-  nostril  from  :»n  irri- 
gator while  the  pHtienI  keeps  his  hea<l  bcnl  forward;  it  tlieii  runs  through 
the  nasopharynx  anfl  nut  through  the  other  nostril.  Tlie  patient  soon  learns 
to  retain  the  iluid  in  the  pharynx  and  eject  it  from  the  mouth.     All  nasal 
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df.iichcB  must  at  first  be  used  with  care  and  under  the  eye  of  the  physician. 
The  fluid  should  he  injectwl  at  the  lowest  pressure  pfjssible,  so  that  none  of 
il  may  enter  the  adjacent  cavities  or  the  Eui^tachian  tube.  Furthermore,  all 
solutions  used  ai»  a  douche  must  be  lukewarm— iiO"  to  05°  F.  (^5"  to  28°  C). 
Besides  the  regular  use  of  (louche!?,  the  in»unirttion  of  powders,  sucli  as  boric 
acid,  aceto-tartrate  of  aluminum,  ariatol,  zinc  sozoiodid,  etc.,  is  gometimea 
employed.  The  insertion  of  tampons  of  dry  absorlwnt  cotton  is  to  he  recom- 
mended;  under  their  use  the  secretion  dries  le-ss  easily  and  tlie  odor  is  dimin- 
ished. These  tampons  should  he  changed  daily.  It  is  advantageous  to 
medicate  the  tampons  with  a  one-}>er-cent  solution  of  creolin  or  with  Peru- 
vian balsam  or  some  similar  drug.  Tincture  of  iodin  is  also  ret^om mended. 
Of  late  many  attempts  have  tfoen  made  to  treat  chronic  nasal  catarrh  by  the 
galvano-cautery.  With  rejijard  to  the  dctuils  of  this  aa  well  as  of  other  methods, 
we  must  refer  to  special  treatises  uu  the  subjt'ct. 


CHAin'ER    III 

NOSEBLEED  ' 

{EpistazU) 

Ai-Tnnroi{  in  many  cases  nosebleed  is  only  a  pym[ttom,  still  wc  arc  justified 
in  a  short  description  of  it,  partly  because  frequently  rcpciJtcd  noHcblcods  often 
first  call  our  attention  to  some  other  existing  disease,  and  partly  l^fcause  the 
treatment  is  of  practical  itnportance. 

Many  jwrsons  are  !*ubject  to  habitual  nosebleed,  which  comes  on  either 
from  sliji^lit  cnuses,  from  viohmtly  blowing  tlie  nose,  from  physical  exertion, 
from  overhcnting,  or  even  without  any  s(»ecia!  cause.  This  habitual  nosebleed 
is  sometimes,  but  by  no  means  always,  the  sign  of  a  general  hemorrhagic  di- 
athesis, which  is  hereditary  in  many  instances.  (Sec  tlie  chapter  on  hemo- 
philia.) In  other  cases  the  nosebleed  is  the  result  of  some  chronic  disease. 
It  otx-urB  especially  in  leukspmia,  in  disease  of  tlie  heart,  in  contracted  kidney, 
and  as  a  symptom  of  the  so-called  hemorrhagic  disca>*e8,  such  as  s<;urvy,  pur- 
pura hemorrhagica,  etc.  Finally,  diseases  of  the  nose  itself  may  give  rise  to 
hemorrhage.  The  periodic  oiturrcuec  of  nosebleed  in  young  girls  as  a  form 
of  so-called  ''vicarious  menstruation"  has  oftcu  lx.'cu  described,  but  we  must 
always  be  very  guarded  in  arriving  at  this  assumption.  Nosebleed  sometimes 
occurs  at  the  l>eginniiig  of  many  infectious  diseaw^s,  oRpocially  typhoid  and 
scarlet  fevers,  etc.,  and  in  septic  afTections.  We  niiiy  add  that  tlie  |>oint  of 
hemorrhage  is  very  freijuently  at  the  anterior  lower  end  of  the  cartilaginous 
septum  (Kiesselbach). 

In  many  cases  nosebleed  is  a  very  transitory  symptom,  wholly  without  dan- 
ger, and  in  one  sens<^  it  may  even  be  advantngiHMis.  Headnrhe,  or  a  feeling 
of  fullness  in  the  head,  is  often  improved  after  an  epistaxis.  Nosebleed  is 
dangerous,  however,  when  it  takes  place  in  those  who  are  alrcndy  weak  and 
anipmic,  or  when  it  is  so  ])ersistcnt  and  abtindiint  as  to  caiis<^  a  nmrked  general 
anjpmia.  The  latter  is  recognized  by  t!ie  pallor  of  the  face,  by  the  ap])earance 
of  general  weakness,  by  vertigo,  tinnitus,  and  a  weakened  pulse.    In  such  cases 


170 


DISEASES  OF  THE  UESPIKATORY  ORGANS 


the  pliysioian's  interference  is  always  necessary.  In  every  case  of  nosehleed 
i(  is  iriiftortiint  to  examine  the  posterior  \v*ill  of  the  pharynx  in  order  to  w?e 
whether  the  blood  is  not  flowing  haekward  fruni  tlie  posterior  narei^.  The 
hernorphaj^re  is  often  thought  to  stop  when  no  more  blood  comes  from  the  nos- 
trils, and  yet  tiie  blood  keeps  flowing  posteriorly. 

In  every  severe  nosebleed  rest  is  tlie  eliief  thing  to  )>e  enjoinetl,  and  the 
patient  must  he  told  to  avoid  unnei^essarily  blowing,  wiping,  or  drying  the 
nose.  By  quietly  and  persistently  closing  tlie  nostrils  with  u  handkerchief  a 
thnmibus  is  often  formed  witlunit  any  ftirther  medication,  and  the  bleeding 
Bto]>s.  The  applieulion  of  told  water  (iced  water),  in  which  a  little  vinegar 
may  he  put,  Is  a  g(H.Kl  tiling.  An  elfectjve  hemostatic  is  adrenalin  (applied  in 
l-to-l,OUO  solution).  If  the  bleeding  does  not  etop,  we  may  next  try  a  tampon 
of  common  absorhent  cnlton  or  styptic  cotton,  or,  still  better,  of  strips  of 
iodoform  gauze  in  the  nosuil  from  which  tlie  blood  comes.  Penghavvar  Djam- 
bi,  a  ptanl  lilier,  appears?  to  be  a  veiy  good  heriioshitic.  If  this  does  not  suc- 
ceed, the  posterior  narcj-  must  be  plugged  by  means  of  a  "*  Belloctj's  cannula." 
In  case  of  emergency  we  may  use  an  clastic  catheter,  which  is  passed  through 
the  inferior  uu-atus  into  the  pharynx  antl  out  by  the  mouth.  The  tampon  is 
fastened  lo  the  catheter  and  hrouglit  up  into  the  posterior  nares  by  drawing 
the  ciilbeler  hack  thningh  the  nose.  Inteninl  remedies  to  check  tlie  flow  of 
blood  ^ergutin,  hydiaslis,  etc.)  are  very  uncertum  in  their  action. 
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SECTION    II 
Diseases  of  the  Larynx 

CHAPTER    I 

ACXJTE  LARYNGEAL  CATARRH 

{Acute  Lart/tiffitu) 


JEtiology. — Taking  cold  plays  a  prominent  part  in  the  popular  aetiology 
of  acute  laryngeal  catarrh.  Its  influence  cannot  be  wholly  denied,  for  it  is 
entirely  in  accord  with  our  exjieriences  otherwise  that  a  mueusa  which  has 
been  injured  by  chilling  tj^  rendered  thereby  more  reee|itive  for  infection.  The 
disposition  to  laryngitis  dilTers  very  much  in  ditTerent  peoph",  so  tliat  some 
take  a  catarrh  much  more  easily  and  more  frequently  than  others.  Besides 
cold,  direct  irritants  wliich  attack  the  hiryngenl  muci)iis  meiidtraiu'  often  set 
up  a  laryngitis;  among  these  are  in  )tarticuhir  Hie  inhalation  <jf  sinoKe  and  of 
noxious  gases  and  va[K)rs.  Many  larvngeid  eatarrfis,  loo»  arise  from  excessive 
8I»eaking,  shouting,  or  singing,  ]mrticnhirly  if  olber  injurious  iulluences  act 
on  the  lar^nix  at  the  same  time.  Finally,  laryngitis  may  ap|M^>ir  as  a  compli- 
cation or  a^  a  sr4(>iidnry  nlTe^tinii.  lu  other  diseases,  esperiafly  in  measles,  less 
fropiently  in  typhoid,  stjilit  fever,  iitid  erysifielns.  Calairh  of  (he  larynx  in 
\i.'ry  often  combined  with  catarrh  ol  the  nose,  (be  iihuiyux,  and  I  he  larger 
bronchi. 
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Symptomatology. — Although  thn  symptoms  of  laryncrttis  usoally  nmko  the 
rliiijrnosis  vi\^y  nnii  t-crljiiiu  yet  an  ju-cunit**  iiiKlcrshiiniin^?  t.f  tht*  extent  and 
iiiten^^ily  of  llio  ijitunh  i-an  Im-  uliiairtfil  <nily  \ty  a  larynKt>!^*i>f>i<'  (•xairiination,' 
wini.i»  tJjerefore  tihoiiltl  Ik.-  cniplityed  in  cvi-ry  severe  t-aijc.  The  larynjjenl  mirror 
shows  a  decided  reddening  and  dweflin)^  of  the  mucous  membrane,  varying  vrilh 
the  intensity  of  the  catarrh,  and  most  marked  on  the  true  and  false  vocal  cords 
and  l>etween  the  aryta/noid  cartilages.  We  (ifteu  see  sitmll  cnlloeti(ins  o(  nuu-us 
here  and  there  on  the  memiirane.  In  individual  cascH  ditferent  parts  of  the 
larynx  are  especially  affected.  In  intense  inllanimatiims  sujierfieial  erosions  are 
often  met  with,  especially  on  the  viK-al  cords.  In  other  caBes  the  rnueous  mem- 
brane shows  a  grayish-wliite  coloring  in  sturu^  pliices,  apfwircntly  iliic  l(t  a  Itiick- 
ening  of  the  epitlieliuni.  Small  hemorrhages  in  the  mucous  membrane  are  also 
occasionally  seen.  Very  often  we  see  on  phonation  an  incomplete  closure  of 
the  glottis,  so  that  a  little  oval  space  is  h^ft  hetwecn  the  voca!  cords.  This 
sligfit  **  catarrhal  paresis  of  the  vchsiI  cords"  is  prnhalily  of  musLidar  origin, 
and  depends  chietly  upon  an  atfcdion  of  tlie  Ihyro-arytanoid  muscles. 

Of  tlie  other  syiu]>tonjs  of  Inryngcal  catarrh,  hoarseness  is  particularly  to 
be  mentionenl,  for  in  many  cases  the  diagnosis  of  laryngitis  may  be  made  from 
this  alone.  It  i.s  either  du'?  directly  tu  the  anatomical  changes  of  the  cords, 
or  to  tlie  paresis  just  mentioned.  The  degrc^^  of  iMiarsenoss  is  of  course  very 
dilTcrent  in  ditferent  cases,  and  varies  from  a  8im]>le  ''  roughening"  or  *'  dead- 
ening'' of  the  voice  to  a  complete  loss  of  voice  (aphonia). 

The  cough  in  larj-ngitis  may  be  very  severe,  and  is  often  recognizable  by 
its  harsh,  hoarse  ring  as  a  *Maryngeal  udugh."  It  is  usually  dry  at  first,  and 
later  on  it  is  associiitcd  with  a  scanty  niuca|iurulent  ejcpectoration,  whicli  is 
sometimes  tinged  with  blood. 

Pain  in  the  larynx  is  generally  only  moderate.  The  subjective  symptoma 
consist  chiefly  of  a  disagreeable  feeling  of  itehing,  burning,  and  dryness  in  the 
throat.  After  prolonged  spcjiking,  hnwcver,  the  pnin  in  the  larynx  may  some- 
times be  quite  severe.  External  pressure  on  the  liiiynx  is  often  somewhat  pain- 
ful. Diificult)-  in  swallowing,  when  it  occurs,  is  due  upually  to  an  accompa- 
nying pliarmgitis,  but  it  may  also  be  dejK'ndent  upon  an  affection  of  the 
epiglottis  and  the  aryta?noid  cartilages. 

The  general  health  is  affected  in  very  different  degrees.  Many  patients  feel 
quite  well  except  for  tlie  hojirsencss,  while  others  are  affected  with  considerable 
debility,  mild  headache,  and  even  at  times  slight  febrile  disturbances.  Of  late 
years  we  have  freipiently  seen  cases  of  primary  acute  laryngitis,  with  great 
iioarseness  and  marked  catarrhal  intlammation  of  tlie  upper  part  of  the  larynx, 
especially  of  the  \ocal  cords.  These  rasi*s  U-gin  willi  high  fever  (over  104*'  F. 
[40"  (.'.])  and  quite  severe  general  symptoms,  and  make  a  complete  recovery 
in  a  week  or  two.  They  apparently  have  an  infectious  origin,  and  are  [jerhapB 
conmrted  with  influenza. 

Dyspnoea  is  not  jircscnt  in  the  common  laryngitis  of  adults,  even  if  there  is 

'  Mort'  eitenirive  olwterrationB  on  laryniKisfopy  anH  on  many  dftnila  of  the  puthnlocv'  "f  larji*- 
geaJ  UweiwvM.  which  have  Ih^cii  (-arefully  invrwtigatcd  by  aiH^pialistfl  and  whirh  raiinot  bp  incti- 
tioDod  hcrp,  an*  to  be  found  in  thr  followinR  workn:  Sohnittrr.  "  Vorleatingi'D  iiber  dip  Krankheiten 
des  Kehlkopfes."  P.  Hnymnnn.  "Haiidburh  d.  Luryngolojcie  u.  Rhiuologie. "  O.  Chiari. 
"Krankheiten  dea  Kehlkupfes  u.  der  Luftriihro."  Griinwald,  "Gnindrisa  d.  Kehlkupfkriuik- 
hetten  u.  Atlas  d.  LurynfEoecDpic."  etc.     ISeu  alau  the  lituraturv  giveu  un  p.  ]G4. 
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deokled  swelling  of  the  fiiltu;  vo<.'al  cords  ur  of  the  ary-eju^lotlic  fuMs.  There 
is,  however,  a  eevere  form  of  acute  hiryngitis,  tlic  ROH*«lle(J  laryngilis  hypo- 
f/lolftcfi  (tntlfi  (fmvi'i  (ihorditi.'i  rtmtli.'i  iufvnor)^  ulTfii  irii^^  not  nnlv  c'hihlr«'n. 
but  uiIuUh,  in  which  well-marketl  syin|»to»is  of  sulTorjiiiuii  iimy  he  j^n'^'iit.  In 
this  form  there  i«  au  acute,  very  well-marked  swelliiijti;  of  the  inuenut*  mem- 
brane in  the  inferior.  tmhtJiordnl.  laryngeal  npace,  whieh  leads*  to  a  steucwis. 
The  rare  cases  of  j>hlejfnn»iious  iuHainmatiou  of  the  larynx  nmy  also  cause  con- 
fidei'iilde  stenosis  arn!  dysptuua. 

In  children,  however,  nn  account  of  the  greater  narrowness  of  the  child'8 
larynx,  pymptonm  of  stenosis  are  not  rare  even  in  the  milder  forms  of  laryn- 
gitis, an<l  therefore  they  have  led  to  the  establishment  of  n  p]»ecial  disease,  the 
80-cfllled  fiiUe  croup. 

False  Croup. — The  false  cronp  Oartjngitis  siruiuh)  of  cliildren  usually 
follows  a  Blight  coryza.  A  harsli,  hollow,  ringing  cough  comes  on,  almost 
always  Piiddeidy  and  usually  at  niglit,  by  which  the  child  tR  awakened  out  of 
pleep.  The  paroxysms  of  coughing  are  broken  by  loug-drnwn,  noisy  inspira- 
tions. The  child  is  anxious  ami  restless,  tfic  respiration  is  hihorcd.  The  acces- 
soiy  musiles  of  respiration  are  Ijrouglit  int<i  action,  but  the  deep  inspiratory 
retraction  of  tlie  h>\ver  intercostiil  fijmcee  and  tfie  epigastrium  shows  liow  im- 
perfectly the  air  enters  the  hings.  The  pulse  is  snmll  and  rapid.  The  attack 
lasts  several  hours,  when  the  cough  graduiilly  becomes  lo^tser  and  tlie  breathing 
easier.  Finally,  the  child  falU  aslei^i  ami  usually  wakes  the  next  jooniitig  tpiite 
lively  ami  playful,  a  slight  cough  being  the  4>nly  relic  of  the  terrifying  events 
of  the  nigiit  before.  The  next  night  the  same  severe  attack  may  be  repeated, 
an4l  perhaps  for  two  or  three  nights  more.  After  that  there  remains,  as  a  nde, 
nothing  liut  a  slight  catarrh,  witich  ccanplrtely  disappcHrs  in  a  werk  or  two. 
The  anutotnicuJ  cause  of  false  croup  is  anile  biryngilis  with  mnrked  swelling 
of  the  mucous  niemlirane  \m  and  behiw  the  vocal  cords.  In  the  narr^tw  sjmi-e 
of  the  child's  !ar\iix  this  speedily  tauses  marked  stenosis,  and  the  individual 
attacks  are  ])robably  exciterl  by  the  iici'iinnihition  and  drytng  of  the  secretion 
during  the  night.  There  is  never  any  true  croupous-diphtlieritic  change  to 
lie  seen  eilhcr  in  the  pharynx  or  the  birynx.  It  is  remarkiible  that  many  chil- 
dren, and  sometimes  several  chilclren  of  the.  same  family,  have  a  specially 
marked  predisposition  to  false  cmu]).  The  statement,  therefore,  that  a  ebihl 
lias  had  the  croup  several  tiuKS  iilmost  always  mcanB  that  it  has  had  this  form 
of  false  croup  just  described. 

Acute  laryngitis  lasts  oidy  a  few  days  in  mild  cases,  and  a  week  or  more  in 
severe  cases.  With  improper  care  and  unreasonable  conduct  on  the  patient's 
part  an  acute  catarrh  may  run  into  the  chronic  form.  We  hardly  ever  see 
a  fatal  result  in  adults,  even  in  the  severe  form,  and  in  children  false  croup 
very  rarely  has  an  unfavorable  termination  unless  the  child  is  extremely  weak 
or  rachitic. 

Treatment. — The  treatment  of  acute  laryngitis  requires  that  especial  atten- 
tion be  [tiiid  to  the  removal  of  all  injurious  inlluenci's.  In  every  severe  laryn- 
gitis the  jmtjent  slumld  stay  in  his  room,  iiud  children  are  better  {>tT  iti  bed. 
The  patient  should  talk  as  little  as  possilde.  In  al!  severe  cases  smoking,  too,  is 
to  l)e  forbidden.  It  is  a  good  plan  to  furnish  |)lenty  of  warm  drink.  Hot  milk, 
mixed  with  Seltzer  or  Ems  water,  is  readily  taken  by  most  jjatients.  If  there 
18  a  steam  atomizer  at  our  disposal,  we  may  let  the  patient  inhale  simple 
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^teum,  or  a  one-  or  two-per-cent  solution  of  common  salt.  Inhalations  of 
astringents  are  usually  unnecessary.  The  patient  may  also  breathe  steam 
without  any  pperial  apparatuf*.  When  there  is  marked  irritation  from  cough- 
ing we  may  give  a  liltio  tunrphiu.  With  more  markeil  hxal  t^ymjitoms*  espe- 
cially if  there  is  much  pain  on  swallowing,  from  swelting  of  the  epiglottis  and 
the  mucous  membrane  over  the  arytenoid  cartila^'es,  the  patient  may  suck 
pieces  of  ice  i^lowly.  In  severe  cases  of  acute  laryngitis,  with  evident  symp- 
toms of  stenasis,  ice  must  be  energeticflHy  used  as  an  iiiicniat  and  an  external 
application.  Sometimes,  too,  a  few  leeches  applied  in  the  region  of  the  larynx 
afford  distinct  relief.  Among  external  applications  a  mustard  plaster  over 
the  front  of  the  neck  is  to  be  recommended  when  there  are  markeil  hx-al  symp- 
toms.    Cold,  wet  compresses  ahuuL  tht'  neek  are  also  of  advantage  in  all  eases. 

la  the  false  croup  of  children  we  should  use,  us  a  rule,  the  same  treatment 
as  has  just  been  described.  The  chdd  should  take  plenty  of  warm  drink,  in- 
hale warm  steam  or  salt  solution,  and  n  mustard  paste  or  hot  ptiultiees  should 
be  apfilied  to  the  neck.  An  ice  bag  cm  the  neek  is  smnetimes  useful.  We 
should  be  rather  eautitms  with  regard  to  the  favorite  Ireatmeut  witfi  ernelics. 
such  as  i})ecac  and  sidpluite  of  cn])])er,  although  it  cannot  be  denied  that  they 
sometimes  work  very  well  in  severe  dyspncra. 

These  means  are  entirely  snffirient  for  the  treatment  of  iieiite  laryngitis. 
It  is  only  exceptionally  tijat  we  limi  ourselves  led  to  employ  in  acute  laryngtml 
catarrh  an  energetic  IochI  treatment  of  the  laryngeal  mucous  nn'ndirijue,  like 
painting  wilh  a  1-tn-lS  solution  of  nitrate  of  silver. 

We  must  l)car  in  mind  that  a  rational  hardening  jirocess  is  of  distinct 
prophylactic  value  in  persons,  especially  in  chililren,  with  a  recognized  tend- 
ency to  laryngitis,  sore  IhroMt.  etc.  The  U'st  method  is  to  bathe  the  neck  and 
chest  with  cold  water  reguhirly  morning  ami  niglit. 

([A  mild  emetic  can  do  no  possilile  harm  in  false  croup,  and  very  often  cuts 
the  attack  short.    The  application  of  a  sjwnge,  mnistened  with  water  as  hot 
as  the  cliild  wiU  bear,  to  the  region  of  ttie  hiryn.x  deserves  mention,] 
on 


CHAPTER    TI 

CHRONIC    LAUVXtilTlS 
(Chronic  Laryngeal  CatarHi) 


iEtiology. — Chronic  laryngitis  develops  from  an  acute  catarrh,  or  comes 
on  gradually  from  the  aetion  of  injurious  inlUicmes  on  tlie  larynx  {see  the 
pret-eding  chapter).  Chronic  larx^ngitis,  therefore,  is  in  many  eases  due  to 
the  occupation,  and  is  seen  especially  in  singers,  public  speakers,  criers,  inn- 
keepers, workmen  exjxised  to  dust,  etc.  It  is  very  fre<pient  in  drunkards,  and 
in  such  cases  it  is  almost  alwnys  associateil  with  a  chronic  ])haryngitis.  It  is 
prol»ably  not  trnc  that,  m^  rnM|ae[illy  sliited.  Ion  b*ng  a  uvula  may  set  uj*  laryn- 
^tis  by  irritation  of  the  eiilraucc  to  the  larynx. 

Symptomatology.^A  laryngoscopie  examination  is  very  desiralpje  in  acute 
laryngeal  catarrh,  but  it  is  the  jdiysieianV  alisolute  duty  to  make  one  in 
chronic  laryngitis,  for  only  too  frwjuently  a  persistent  hoarseness  is  referred 
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to  a  "eimple  "  catarrh  wlun  the  laryngoflfopo  gives  quite  anotlier  cauBC  for  it, 
such  as  paralysis  of  the  vocal  cords  or  new  growths.  Fiirthcrniorc,  we  must 
always  rcnicinhor  that  a  chrmiic  laryngitiff  iimy  l>e  a  coiiipliratinn  nf  tulter- 
culosis,  Hvphilis,  or  chrnnic  nrphrilis.  We  should  never  omit  »  careful  exami- 
nation of  ihe  tvst  of  the  hotly  air  well  a'^  the  larynx. 

The  laryiignscopic  a|)pcarance  in  clironic  ealarih  may  Imi  so  like  tliat  in  an 
acute  catarrh  that  we  cannot  distinguish  between  them  witiiout  the  history 
ofilained  from  the  patient.  The  redness  of  the  mucous  mernhrane,  however,  is 
usually  less  intense,  and  the  vocal  cords  iiavc  uu^re  of  a  dirty  grayish-red 
nfipearancc.  In  most  cases  there  is  also  considcrahle  swelling  of  the  mucous 
inemlirane  as  well  as  rednesp.  Much  more  rarely  we  find  atrophic  conditions, 
resemhling  tluise  of  ozivna  and  sometimes  associated  with  it.  Quite  frequently 
in  [icrsistent  catarrhs  a  thickening  of  partieular  jmrts  of  the  luutous  mcmhrane 
is  dcvelo|>cd,  espeiially  td"  the  folds  lielwecri  tfie  aryttenoid  cartilages.  This 
swelling  is  of  [►ractical  importance,  heeause  it  furnishes  a  mcehanical  hin- 
drance to  the  closure  of  the  arytu-noid  eartiluges.  and  in  that  way  coutrihutee 
to  the  develojmient  of  the  hoarseness.  We  also  find  marked  IhiLkening  of  the 
false  voeal  cords  (especially  in  juihlic  speakers  and  preachers)  and  of  the  true 
Vocal  cords.  Virchnw  descrilted,  umler  the  name  fd'  park fjih.r una  hiryntjis,  a 
condition  of  the  larynx  seen  especially  in  drinkers  and  characterized  hy  a 
thickening  of  the  epithelium  over  the  whole  laryngeal  mucous  memhrane. 
Tiirck  has  descrihed  a  ])CcuHar  form  of  chronic  laryngitis,  in  whitdi  rough 
ppomiueiiccs  arc  formed  in  liie  middle  of  tfie  true  vtKnl  rnnis,  under  the  name 
of  cimrditis  tuberosa.  We  not  infrequently  llnd  in  clironic  catarrh  superficial 
erosions,  especially  on  the  vocal  cords.  We  never  Bee  actual  ulceration  in  sim- 
ple laryngitis.  We  also  very  often  see  a  disturbance  of  motion  of  one  or  both 
V(X"al  cords,  especially  incomplete  closure,  due  sometimes  to  muscular  paresis 
and  soaielimos  to  nieelmnical  conditions. 

The  other  symptoms  of  chronic  laryngitis  are  hoarseness,  cough,  and  al>- 
nonnal  sensations  in  the  lar\Tix.  The  hoarseness  is  of  every  degree,  from  mere 
roughness,  frcjuent  "cracking"  of  the  voice,  to  almost  complete  aphonia. 
The  cough  is  ringing,  h(iar?e,  deejt,  and  rough.  The  expectoration  is  scanty, 
usually  simply  mucous,  hut  sonujtimes  a  little  Moody.  The  subjective  sensa- 
tions in  the  larynx  are  a  feeling  of  burning  and  it<hing,  and  of  dryness  and 
tickling.    They  usually  increase  after  any  protracted  use  of  the  voice. 

We  must  also  mmtion  as  a  peculiar  and  very  rare  but  practically  important 
form  of  chrome  laryngitis  (lie  chorditis  ruialif,-  inferior  hifpfrfroiihira  (Ger- 
hardt),  or  lartfttfjiiis  hypugloiiiva  ihronua  hifpcrtrophua  (Ziemssen),  In 
this  form  there  is  a  very  gradual  hypertrophy,  and  llnally  a  contraction  of  the 
mucous  and  L'p])ecially  tlie  submucous  connective  tissue  in  the  inferior  laryngeal 
Fpuce.  More,  rarely  the  saiite  changes  are  seen  in  the  upper  |»art  of  the  larynx. 
The  Bi»ecial  symptom  of  the  disease,  besides  a  clironic  hoarsencBS,  is  the  aj>- 
pearancc  of  a  graiiually  increasing  stenosis  of  the  larynx.  The  respiration 
is  always  laborer],  the  inVfdralion  noisy  and  protracted.  In  many  eases  there 
are  at  times  sneh  attacks  of  sulfncatiori  that  lifi-  can  be  prolonged  only  by 
Iracheolnmv.  The  *iiagiiobiK  reipiires  llie  aid  nf  the  Jaryngosen|»c.  We  see 
beneath  the  gloilis  a  liltle  iissure  surnmndi'tl  hy  the  thick  and  swollen  mucous 
oicmbrane  of  the  laryngeal  walls. 

The  nature  of  this  afTix-tiou  is  not  yet  fully  ox]>lained.     II  often  seems  to 
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be  a  simple  chronic  li>pcrlri»|.thic  infiammatimi,  Imt  in  othor  cases  Sclinitter 
considers  it  the  same  baciltary  disease  nf  iht*  iiiiii«iu>  nhinltrnnes,  which  is 
known  iis  rhinofti Ifrntua  wlim  it  m-rurs  iti  the  nose. 

Treatment. — 'I'he  treat iikmiI  of  chrtHjii-  iarvii>n*al  caliirrli  is  always  a 
tedious  an<l  lal»orious  task,  the  sirm'ss  of  wliicli  (li*|n*iu]*!  in  great  measure 
upon  the  good  will  and  energy  of  tlit*  patiuut.  In  the  lirst  plare,  then,  we 
Khould  endeavor  to  remove  as  far  as  possible  those  injurious  influences  which 
Jiave  excited  and  kept  up  the  catarrh.  It  is  often  easier  to  p:ive  good  advice 
liere  than  to  follow  it.  Xevertiielcss^  it  is  tlie  duty  of  the  pliysitian  to  im]>ress 
upon  the  patient  the  urgent  necessity  of  taking  caro  of  the  larynx,  and  to 
forhid  as  far  as  possible  all  protracted  8j}eaking,  singing^  staying  in  smoke 
or  dust,  smoking,  and  the  use  of  alcohol. 

Local  treatment  takes  the  s(H-ond  place.  Among  the  mos(  imeful  means  to 
employ  are  sprays  4if  astringent  solutions,  siii'li  as  n  one-per-eerit  solution  of 
either  tannin  or  aUim.  If  there  is  much  secretion  of  nnuais,  turpentine  inhala- 
tions are  advisable.  When  there  is  great  irritahilily  of  the  larynx,  the  patient 
may  also  inhale  vaporize*!  narcotics,  a  mixture  <»f  fifty  parts  of  clierry-hujnl 
water  witli  a  thousiuui  parts  nf  water,  or  a  fonr-pt'r-iM-nt  si>iutioii  nf  hroinid 
of  [Mttassinm,  The  inhjdatiins  slioidd  he  used  two  or  three  times  a  day,  and 
last  ahoiit  iive  minutes  each  time.  Direct  applications  to  the  larynx  are  much 
more  cffeetivc  than  inlialntions,  hut  these  can  lie  emplov(*d  only  liy  the  aid  nf  a 
Iar}Tageal  mirror.  Of  tliese  we  use,  first  of  all,  nitrate  of  silver,  at  firs;t  in  a 
weak  84tluti(Mi  (1  to  5iM  ;  later  in  a  more  coneentrated  tlnrni  (1  to  10,  or 
even  1  to  5).  These  apjjlicatinns  are  made  every  two  or  three  days.  Besides 
nitrate  of  silver,  the  lar^iix  may  also  be  painted  with  pure  tincture  of  iodin, 
or  with  iodin  and  glyeerin  (ioflin,  t  ]>arts,  ioilid  nf  pntasHiuin,  6  parts,  and 
glyeerin,  otH»  parts),  or  with  concentrated  solutions  nf  alinii  or  tannin.  {8ee 
formuliE  in  the  A|ipen<li\.)  The  iiiiporlanec  of  loeai  treatment  must  not  l)e 
overestimated.  At  all  events,  too  prolonged  irritation  of  the  laryngeal  niueous 
membrane  should  be  avoided. 

Water  cures  are  also  often  preserihe<l  in  chronic  catarrli  of  the  iar^mx. 
These  are  of  advantage  from  tJte  avoidance  of  a^tiologieul  factors,  and  from 
the  good  air.  Empirically,  we  prescribe,  especially  for  **  fulld»loode<l ''  pa- 
tients, the  cold  sul[>hur  springs,  such  as  .Venndorf,  Kilsen,  or  Weilhadi,  or 
the  sulphate-of-sodium  waters,  such  as  Carlsbad  and  Marienbad,  while  we  send 
those  of  tlelicate  i'onslitutions  to  Kms,  S^dzi^runn,  Siilzungen.  Urichenbull,  etc. 

The  treatment  of  laryngitis  by|>ertropliica,  when  it  leads  to  stenosis,  must 
he  mechanical.  Schrolter,  in  [larLicular,  has  devised  several  methods  of  dilating 
the  stenosis  gradually  hy  the  introduction  of  bougies  and  harder  dilators.  The 
details  of  this  treatment  are  to  be  found  in  the  newer  spe^.ial  works. 


CHAPTER    III 

LAKVNOKAT-    PKRI(.HOKnRrnS 

2ltioIogy  and  Pathological  Anatomy. — The  inrtanimation  of  the  pcriclion- 
driuni  of  the  laryngeal  i:irlilagrs  is  in  very  rare  cast's  apparently  a  primary 
disease.     It  is  much  more  freijucntly  secondary  to  other  laryngeal  atfectiona. 
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esppoifllly  tuhoreulosifl  and  ByphiliF  of  tlio  Inryn.v.  Furthcrmoro,  it  develops 
secondarily  in  s«?vere  acute  diw^asoB,  most  frcH|iu'ntlv  in  lypJioid  fovor,  more 
niroly  in  smnllpov.  tliplitlKTiH,  I'tr.  Sujiorfifinl  nlrcrativi'  |ir*K'Offifs  in  the  mii- 
fous  inembnUK-  uHcu  jtrrre*!**  Ilu'  iMTitlmiiflritiH  in  lliesp  itHRes,  ami  \hi^  par- 
ticijtaliau  of  tin'  |ii'riLhnniiriiini  in  tlie  inHnrnmatinn  arisi'S  frnm  llu-ir  f^raHiial 
dcfpciiin*;.  Anatomically,  wl'  have  Id  du^  as  a  nik%  with  a  purulent  intiani- 
mation,  which  upually  leads  to  the  formation  of  ciroumsc-riled  abscesses.  Most 
lan'ngeal  af)scesses  have  their  nrig-in  in  the  pcriehnndrivim.*  The  periehon- 
drium  is  in  part  destroyed  hy  the  altsoess  and  in  part  elevated  from  the  oar- 
tilag-e.  Tlie  cartilage  then  heeomes  necrotic,  hreaks  in  pieces,  and  is  expelled 
in  aniall  j^articks  or  in  masses. 

Perichondritis  occurs  most  frequently  in  the  cricoid  and  aryta?ncid  carti- 
lages, inuclj  mure  rarely  on  the  internal  or  exivrnal  surface  of  the  thyroid 
cartihijre.  Ifrnce  we  ciij^tin^uish  an  internal  ani!  an  external  jwriehondritig. 
A  pericliumlrilis  of  the  epiglottis  has  also  heen  refK.'atedly  oh^erved. 

Symptomatology. — In  the  rare  cases  of  primary  perichomlritis,  marked 
larynfjea!  syinptonifi  are  speetlily  developed  in  a  person  previminly  lieallhy. 
These  ^:ytllp^onlK  are  pain  aiul  tc^ndtineHs  oh  pressiire  over  the  h»rv!i\.  hiiarse- 
neKH,  and  rciuj^h  ;  and  to  them  are  n^iually  mum  nddfd  the  si^ns  of  a  dangrruua 
stenosis  of  the  larynx.  In  secondary  casf^s,  whieh  m'eiir  almost  always  in 
patients  who  are  already  seriously  ill,  the  symptoms  of  stenosis  arc  often  the 
iirsfc  Id  point  to  a  ^ievere  disease  of  the  larynx.  On  Uiryn^oseopic  oTaminntion, 
besides  the  general  redness  tind  swellintj  in  [lartienlar  [ilaees,  we  enn  pnmetimes 
recognize  a  eirenmacrihed  prominence  of  the  mueoua  membrane  caused  hy  the 
uhsceFs.  If  the  abscess  be  already  broken  we  can  see  the  abscess  cavity  and 
sometimes  the  cartilage  lying  free  within  it.  In  most  eases  we  find  a  consid- 
erable collateral  ledenui  of  the  f^nrmunding  niurouri  membrane,  which  nnknna 
freijuently  hiit;  a  greater  share  in  the  production  of  stenosis  than  has  the 
primary  alfeetion  itself.  The  dreaded  o'dema  of  the  glottis  {cedeniu  of  the 
ary-epiglottie  ligament)  in  tj'phoid,  tuberculosis  of  the  larynx,  etc.,  is  usually 
due  to  i>eri(  bnndritis  of  the  cricoid  or  arytamnid  cartilages.  Finally,  we  can 
Bee  with  the  laryngoscope,  especially  in  perichondritis  arytanioidea.  a  consid- 
erable disturbance  of  motion  of  the  affected  arytenoid  cartilage,  and  also  of 
the  vocal  cords. 

Laryngeal  perichondritis  terminates  fatally  in  a  great  number  of  cases  from 
the  development  of  stenosis.  In  thyroid  perichondritis  the  pus  may  sometimes 
gravitate,  causing  a  severe  purulent  intlanirtjation  of  the  mediastinum.  In 
other  eases  the  most  threatening  symptoms  may  be  averted  for  a  time,  hut  the 
primary  disease,  such  as  tuberculosis,  finally  comes  to  an  unfavorable  termi- 
nation. In  the  rare  cases  in  which  recovery  occurs  after  primary  jieriehon- 
dritis  or  after  ttie  termination  of  the  primary  disease,  such  as  tyiilutid.  this 
recovery  is  often  incomplete,  since  a  chronic  stenosis  of  the  laiynx  remains 
from  the  ensuing  cicatricial  contractions, 

Diagnosia. — The  diagnosis  is  usually  niiKure  during  the  first  period  of 
severe  symptoms  of  stenosis,  since  it  is  dillieult  to  make  a  laryugoscojiie  ex- 
amjnatiou,  and  it  ia  also  not  always  easy   to  determine  ihc  eumiitinn.     We 
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arc  U8ual1y  justified,  however,  in  ninkiu^  tliu  (liagrn)Kis,  if  in  those  dipeafies 
\i'lticti  we  have  nieiitioiUHl,  in  which  wii  know  Ijy  ex|K?rienre  thiit  a  ]*erit'h(iri- 
clriti?  quite  fretjuently  tKrurs,  llu'  <Iuh;j;lt  of  tJufTot-HLioii  nrises  in  aihlition 
to  the  other  hiryn^eal  synipttuii.^.  11  is  i>f  pnirliriil  iiiijuuiiiiu'e  to  rwognizc 
stenosis  of  the  larynx  with  ciTtaiiily,  for  it  dcniamls  Hpoedy  lliLTa[jeulic 
interference. 

Treatment. — In  the  beginning  of  tlie  affection  we  raay  try  to  reduce  the 
mflnniination  hy  the  internal  and  external  Jijjpliration  of  iee  or  liy  leerhea. 
The  piiin  may  Ito  aUevinted  hy  injections  of  jnorpliin  or  painting  with  cocain. 
If  ptenosi?  of  tiie  Iaryn\  orciirs,  8nri;ical  intrrftrcnn'  in  u^tnaHy  nrst=ssary,  for 
only  in  very  rare  cases  do  we  see  the  aliscci?H  open  of  itself  with  a  subsidence  of 
the  (langerous  8\-niptoms.  In  the  majority  of  case?  the  patient  can  be  saved  from 
HulToiation  only  by  the  timely  performarue  of  traclicotdiiiy  or  larvn.ijotomy. 
TJie  laryngeal  absct^i^p  ha-^  been  repeatedly  o[>t^ned  internally  hy  laryngn|o;rii*ts 
with  favorable  results.  If  a  clinmie  stcnosin  of  tfie  larynx  remains  after  a 
favorable  tennination  of  the  disease,  either  the  patient  must  wear  a  tracheal 
cannula  nit  hii^  life,  or  the  attempt  may  ho  nuide  to  dilate  the  stenosis  gradually 
hy  the  methods  referred  to  in  the  preceding  chapter. 


CHAPTER    TV 
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The  practical  importance  nf  the  pubject  demands  a  brief  special  description 
of  (edenia  of  tlie  glottis,  i)y  wliich  we  mean  icdeiiia  of  the  eritnince  of  Ihe  lar- 
ynx, especially  of  tiie  arv-epit^loilir  ligunients.  We  !inv(*  already  learned  to 
recognize  laryngeal  jK-'richondritis  as  one  of  its  most  fre»|uent  causes.  In  lese 
deeply  sealed  intlainmatious  in  the  larynx  and  its  neighborhood,  however, 
onlenia  of  the  glottis  nuiy  sometimes  develop  us  a  dangerous  eoniplieation, 
esjiecially  in  eases  of  bnyngitis  <xeurring  in  tlie  course  of  severe  acute  diseases, 
Kuril  as  typhoid^  small[)n\,  or  erysipelas,  or  in  iiillanirrtalions  of  the  larynx 
arising  from  severe,  mechnnical  or  efn'mieui  irritation,  as  from  hot  steam  or 
corroPivc  subslanccs,  or  from  wounds  of  the  larynx,  or,  finally,  from  foreign 
|jotU»»i4  in  the  larynx.  The  collateral  n'dema  in  angina  Ludovici,  in  intense 
intlaninmtions  of  the  parotid  gland,  «ir  the  tonsilr;.  etc.,  may  in  rare  eases 
extend  to  the  ary-epiglottic  ligaments.  Finally,  tedema  of  the  glottis 
Occurs  in  ran?  cases  as  a  complication  of  general  anlenia  of  the  body,  as 
a  reault  of  Bright's  disease,  iliseuse  of  the  heart,  emphysema  of  the  lungs, 
etc.  (T^dema  of  the  gbiHis,  witbcnit  extensive  a'dema  elsewhere,  has  been 
repeatedly  observed  t<»  come  on  quite  suddenly,  os])eLially  in  acute  and  chronic 
nephritic. 

The  chief  symptom  of  oedema  of  the  glottis  is  dyspncea,  which  comes  on  as 
a  result  of  the  stenosis  of  the  entrance  of  the  larynx,  and  is  sometimes  ex- 
treme. At  iirst  this  is  cbieHy  on  inspiratinn,  but  it  soon  C"»mos  on  with 
expiration  also.  liespiration,  espivially  iuspirrttion,  is  accompanied  by  a  loud 
laryngeal  stridor.  Aa  a  result  of  the  incomplete  entrance  of  the  air,  the 
efforts;  at  inspiration  cause  depression  of  the  root  of  tlie  neck,  the  epigastrium, 
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Jin<l  tlio  s'ldos  of  the  thorax.  We  we  with  (In-  IiirvMg'ost'0]K\  if  Ihc  cxaniiiiatioii 
l>e  Huaf!=i=rui,  un  u'lloinatoup  ^^wi'llin^  uf  IIil-  Mrv-r|.»i;<Ioltii'  lij^aiiieutt*.  ami  ofton 
a  swelling  of  the  eftigloltis  aud  thu  fulsu  vocal  cordif.  Somi'timcs  we  itucccod 
in  feeling  tlie  swollen  parts  with  the  finger. 

li'  the  (Iv^finu'a  rfathes  a  decree  whioli  threatens  life,  an  operation  is  the 
only  (hJTig  whicf]  cun  aiTiird  n'lit^f.  Lrtrvn;?ohigists  attempt  to  reduce  the 
Fwelltng  Uy  long  inrisinns  in  tln'  <pdeniatous  parts.  If  thif*  docs  not  succeed, 
tracheotomy  niust  f)e  ]>crfornR'd.  If  the  inuncdiate  danger  to  life  is  tliua 
averted,  further  treatment  fihould  be  directed  to  the  disease  which  has  given 
rise  to  the  oederaa. 


CHAPTER   V 

TtTBERCl'LOSIS    OF    THE    LARYNX 
iLarytio^  Phthitu.     Coruumplion  of  the  iMrynx) 


iEtioIogy. — Since  tubcrculoeia  of  the  Inr^Tix  is  in  most  cases  combined 
with  tuherc'XiIoKiK  of  oilier  orgjins,  eKpccioMy  of  the  lungs,  we  must  refer  to  the 
description  of  tuberculosis  of  the  lungs  for  the  general  a'tiology  and  pathology 
of  tlie  disease.  A  particular  description  of  the  special  ajuiearances  in  lar- 
3aigeal  tulK-rculosis  is,  however,  jiistiliaMe,  hccause  tuberculosis  niny  at  times 
begin  in  the  larynx  and  may  romairi  iwilated  Uiere,  at  least  for  a  time;  and, 
furthermore,  in  many  cases  of  laryngeal  tuherculosis,  which  are  evidently  com- 
bined with  pulmonary  tuberculosis,  the  Inryngml  synijitonis  are  predominant 
in  the  clinical  picture  of  the  disease.  Many  physicians  have,  wrongly  as  we 
think,  disputed  the  fact  that  tuberculosis  can  U*gtn  in  the  lar\nix.  Clinical 
experience  not  infrtHpu'ntly  teaches  us  that  men,  who  have  l)een  apparently 
in  good  health,  are  attacked  with  hoarseness,  the  disease  being  at  first  thought 
to  be  a  common  laryngitis,  but  at  last,  by  its  course,  proving  to  he  tubercu- 
losis. In  spite  of  the  most  careful  examination^  there  are  not  to  Ik'  found  at 
first  the  slightest  physical  signs  of  disease  in  the  lungs,  and  not  till  later  do 
the  manifest  signs  of  a  pulmonary  tuberculosis  succeed  the  symi>tom8  of  a 
laryngeal  affection.  In  such  cases  it  seems  to  us  an  atfectation  to  claim  that 
there  is  a  primary  pulmonary  tuberculosis  which  could  not  be  made  out  at 
first.  Everything  is  nuu-h  more  in  favor  of  the  opniion  that  tubercle  bacilli 
may  sometimes,  if  nr)t  fre(|ucntly,  llrsl  fix  upon  tiie  larynx,  excite  the  first 
gymptoms  of  tulx-'rculosis  there,  aud  then  attack  the  lungs. 

In  the  great  majority  of  cases  of  lar>-ngeal  tuberculosis  the  symptoms  are 
develojH'd»  of  course,  secondarily  in  the  course  of  olironic  pulmonary  phthisis. 
M*e  shall  see  that  in  most  cases  the  disease  of  the  lnr\Tix  is  to  be  consideretl 
as  the  result  of  an  infection  of  the  nmcous  membrane  of  the  Iar\*nx  by  the 
tuberculous  sputum  which  passes  over  it.  More  rarely  the  inflections  material 
seems  to  reach  the  larynx  by  way  of  the  lymph  or  blood  vessels.  In  favor 
of  tliis  theory  we  nuiy  mention  that  men  of  great  exf>erience  ^Schnittpr 
and  others)  have  stated  that,  when  the  laryngeal  trouble  was  parlirularly 
marked  on  one  side,  that  side  was  very  often  affected  which  corresponded 
to   the   affected    lung.      In    about   one   fourtli    of   all   cases   of    pulmonary 
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1ul>ercuIosis  tliis  complication  occurs,  if  we  include  all  the  mild  laryngeal 
cat^es.  Marked  and  extensive  tul)erculooi6  of  the  lar}Tix  is  mucli  rarer, 
however. 

Pathological  Anatomy. — Tuherculobia  of  the  laryngeal  miicous  membrane 
begins,  like  tuberculosis  of  other  mucous  membranes,  with  the  formation  of 

tl  Huhepithelial  noduleg,  which  sorm  become  cheesy^  break  down,  and  form 
lall  ulcers.  In  the  further  course  of  tlio  disease  there  is  very  often  a  more 
extensive  tuljercular  infiltration,  which  ^ives  rise  on  the  one  hand  to  irregular 
thickening  of  the  niucnus  nienihranc,  and  on  the  otlier  to  deep  ulceration.  The 
tul)ercular  inliltration  is  most  frLM|ueiilly  situated  in  the  interaryla-noid  space, 
on  the  false  or  true  cords  (at  lirrft  tm  one  sith*>.  and  on  the  c]}igh>ttis.  The 
tuberculous  ulceration  usually  devclu]i?  later  in  one  of  Ihesc  plaees.  The  ulcer- 
ation may  extend  from  the  epiglottis  to  the  neighboring  parts  of  the  tongiic. 
In  severe  cases  we  often  find  a  marked  collateral  tedema  in  the  purronnrling 
parts  accompanying  the  inflnmriuUioM,  and  sometimes  the  tubercular  peri- 
chondritis wJnch  has  already  been  ijpscrilied. 

The  rest  of  the  laryngeal  mucous  membrane  (especially  the  vocal  cords) 
not  involved  in  the  specific  tubercular  process  is  usually  the  seat  of  a  simple 
catarrli. 

Clinical  Symptoms. — In  the  beginning  of  tuberculosis  of  the  larj'nx  the 
laryngoscope  usually  shows  nothing  but  the  appearances  of  a  simple  ca- 
tarrh, since  the  primary  miliary  nodules  of  tul>erculosi8  are  usually  hard 
to  make  out.  ]f  the  catarrhal  symjitoms  l>e  ordy  on  one  side,  we  should 
always  suMpect  tul»ercuIosis.  In  the  hitiT  stages,  however,  most  of  the  special 
details  of  tlie  destructive  tubercular  process,  described  above  (ulcers,  in- 
filtration, etc.),  can  he  very  satisfactorily  made  out  with  the  laryngoscoiw. 
The  infiltration  and  ulcers  are  either  chiefly  on  one  or  on  both  vocal 
cords  or  on  the  posterior  wall  of  the  larynx,  or  mainly  in  the  neigh- 
borhood of  one  arvticnoid  cartilage,  or  tlic  whole  epiglottis  is  irregularly 
ulcerated  on  its  edge.  Single  tubt-rcndar  nndules 
are  often  plainly  Id  be  seen.  In  severe  cases 
almost  the  wlude  upjier  portion  of  the  larynx 
ap^>ears  like  an  uiccrulcd  r-urfaic  covttred  with 
mucus  and  pus.  In  laryngeal  tubcmUosis, 
however,  the  soft  palate  usually  looks  very  pale 
and  anemic.  The  redness  and  swelling  of  the 
affected  parts  are  more  distinct  in  the  living 
subject  than  in  the  cadaver :  but  the  autopsy 
often  shows  a  far  greater  extension  of  the  tu- 
bercular disease  than  we  can  determine  by  the 
laryngoscope. 

The  other  clinical  symptoms  of  tuberculosis  of  the  lar}*nx  vary  ver}'  much 
vith  the  extent  and  inten!*ity  of  the  process.  Sometimes  they  consist  merely 
in  moderate  roughness  and  lioarpeness  of  the  voice,  but  in  other  cases  they 
increase*  to  the  most  painful  condition  which  is  ever  neen  in  any  variety  of 
tul»ercnIoHi.'*.  This  is  cspt'cinlly  apt  to  be  the  rase  if  tfie  ulc<^[atiori  involves 
tfi*'  epigl'tttis  and  the  urytiennid  cartilages.  Swnlbiwing  is  (lini  rxtrcnicly 
painful,  m  that  the  nutrition  is  very  often  iriipairwl.  and  iiainful  attacks  of 
cougliing  fret|uently  occur.    A  practiced  ear  can  often  distinguish  at  once  the 


Fia.  31. ^Beginning  lar>'tiK<^l  tu- 
berculosis (from  Sa&li). 
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hoarsG  bouiuI  of  a  'Mai-yugeal  cough"  from  the  ordinary  jmlmonary  cough. 
If  Pov*>ri'  iiliiTiitioiiP  altai'k  tliu  vot*al  conln,  arul  tht'ir  fri^o  mo!)ility  is  affected 
to  a  ninrkt_il  dugrcr,  the  hoareencfipMnt roases.  and  liiially  reachos  a  complete 
aphdiiia.  Death  fiiuilly  occurs  from  general  inanition,  or,  exceptionally,  from 
a'dciiia  of  tlie  glottis. 

Diagnosis. — The  diagnosis  of  tulitTi'idosit^  of  the  larynx  is  not  diflficult  if 
piilninrmry  phthiHis  is  ali'ciidy  ktinwn  (n  Uv  pr(>s(»nt.  Wht'ii  attention  has  been 
t'ltlU'd  lo  il  fniin  the  onset  of  lioart^i'iicss  or  from  wnm-  disLiirl»um'e  in  swallow- 
ing, we  recognize  the  character  and  seat  of  llie  changes  by  the  aid  of  the 
Ia^^•ngoscopc.  The  diagnosis,  however,  nmy  prcFcnt  much  difficulty  in  cases 
whore  we  arc  not  sure  that  an  aiTcction  of  tlie  lungs  coexifits.  As  has  been 
said,  the  symptnms  at  first  are  not  unlike  those  of  a  simple  catarrh,  and  the 
suspicion  of  the  existence  of  tuberculosis  is  first  aroupod  from  the  stubhorn- 
nesB  of  the  disease,  the  condition  of  the  patient,  the  knowledge  of  some  in- 
herited taint,  the  onset  of  fever,  and  the  remarkable  anaemia  and  omncintion. 
With  the  changes  in  the  larynx  whicli  have  bceu  deserilicd,  without  evidence 
of  pulmonary  tuberculosis,  the  distinetion  between  tubereulusis  and  sj'philia 
may  be  very  dillieult.  In  sy])hilis  of  the  larynx,  however,  we  find  that  coexist- 
ing changes  in  the  pharynx  are  much  commoner  than  in  tul>erculosis,  and  the 
cicatricial  formation  which  is  uflually  visible  furnishes,  besides,  a  very  charac- 
teristic evidence  <Lif  syfihilis.  The  diagnosis  of  tulierculusis  of  the  lar\Tix,  how- 
ever, is  made  porfcrtly  certain  in  all  doubtful  cases  by  the  discovery  of  tubercle 
bacilli  in  the  patient's  expectoration  or  in  the  secretion  from  the  ulcer,  which 
often  can  be  easily  olitained  by  the  aid  of  a  fine  larjTigeal  brush.  In  regard 
to  the  laryngnseopic  appearances,  we  may  also  say  that  a  thickening  and 
intillration  of  the  epigh)llis  wilb  a  partial  ulceration  of  the  sanu^  is  an  rtpi»ear- 
ance  which  is  almost  exclusively  confined  to  tuberculosis.  The  same  is  true 
with  regard  to  a  marked  projeeting  inOltration  of  tiie  interaryta^uoid  region. 
In  doubtful  cases  it  may  aid  the  diagnosis  to  inject  tuberculin,  or,  on  tlie  other 
hand,  to  wateh  the  results  of  antisyphilitic  treatment. 

Treatment. — For  the  Cdustitutiifnal  iieatiuent  of  tuberculosis  of  the  lar;,Tix 
the  reader  is  referred  to  the  description  of  pulmonary  tuberculosis.  We  shall 
here  discuss  merely  the  local  tieatnient.  This  is  in  the  milder  forms  the  same 
as  for  simple  htryngcal  catarrh.  There  is  no  doubt  that  even  genuine  tuber- 
culous ulceration  of  the  larynx  may  Ih-  Jiealed.  Nevertlieless,  jteramnent  cures 
of  this  sort  are  exceptional.  Of  course  very  much  depends  upon  the  coexisting 
state  of  the  lungs.  For  hxal  treatment  insufilations  of  iotloform  and  iodol  were 
for  a  time  strongly  rccdmrnended,  hut  they  are  now  for  the  most  part  aban- 
doned. Cauterizing  the  (uhrrciilous  ulcers  with  nitrate  of  silver  does  more 
harm  than  good.  We  sometimes  see  better  results  from  blowini,'  powdered 
boric  acid  on  the  ulcers  or  from  a  twenty-per-cent  solution  of  menthol  in  oil. 
At  present  lactic  acid  is  most  recommended — cauterizing  the  ulcers  with  a 
solution  of  increasing  strength  (twenty  to  eighty  per  cent),  at  first  daily,  and 
later,  after  the  ulcers  Inivc  been  cleaned  otf,  less  frernjently.  I'li'litninary 
eocainizatinn  of  the  parts  to  lie  eaiileiized  is  always  neiessary.  rirets  (jre- 
senting  exulwrant  granulations  should  lie  scra[>ed  with  spei-ially  constructeil 
sptamB  and  eurettea. 

If  we  were  to  give  a  general  estimate  of  the  local  trealment  nf  laryngeal 
tuberculosis  we  should  have  to  admit  that  its  success  has  not  been  great.     We 
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do  not  deny  that  skill  and  perseverance  may  be  of  much  service,  but  only  too 
often  do  we  lK?come  discouraged  by  the  failure  of  the  most  careful  local  treat- 
ment, and  in  many  cases  cauterization  of  the  larynx  is  only  a  useless  distress 
to  the  patient. 

With  incipient  disease  there  may  be  considerable  improvement  and  even 
recovery  without  any  local  treatment  if  the  larynx  be  spared  any  exertion  and 
g'i\Qn  complete  rest  and  if,  at  the  same  time,  careful  general  treatment  be 
instituted.  Tlie  most  we  need  to  use  is  the  atomizer  or  nebulizer  with  simple 
salt  solution,  alkaline  waters,  etc.  We  have  also  found  inhalations  of  a  weak 
carbolic  solution,  and  especially  of  vapor  of  Peruvian  balsam  (bals.  Peruviani, 
oijss.  [gm.  10] ;  spiritus  vini,  5j  TT\,xv  [gm.  5],  20  drops  in  hot  water,  to 
be  inhaled  through  a  funnel  three  times  daily)  of  service.  In  advanced  cases, 
wliere  pronounced  pulmonary  tuberculosis  coexists,  we  must  content  ourselves 
with  a  purely  palliative  treatment.  The  constant  use  of  cracked  ice,  and  espe- 
cially a  lavish  employment  of  narcotics,  are  of  most  service  in  relieving  the  pain 
and  the  difficulty  in  swallowing.  Subcutaneous  injections  of  morphin  a  quar- 
ter of  an  hour  before  a  meal  often  afford  great  relief.  We  have  seen  very  good 
results  from  cocain.  If  we  paint  the  ulcerated  mucous  membrane  at  the 
entrance  of  the  larynx  with  a  ten-  or  twenty-per-cent  solution  of  cocain,  in  a 
few  minutes  such  an  anaesthesia  of  tlie  affected  parts  ensues  that  swallowing 
may  take  place  without  any  pain.    The  following  formula  may  be  used; 

!^  CocainsB  muriatis   gr.  xv-xxx,  gm.  1.0-2.0 ; 

Alcohol  Sss.,  2.0  c.c. ; 

Aquae  destillatae Sij,  8.0  c.c. 

M. 

Unfortunately  the  action  of  cocain  is  very  transitory,  so  that  the  painting 
roust  be  frequently  repeated.  Insufflations  of  orthoform  or  of  morphin  in 
pow^dered  form  (gr.  J  [gm.  0.01],  morphin  with  gr.  iijss.  [gm.  0.2],  pulv. 
gummosus  ')  are  worthy  of  trial.  With  a  severe  laryngeal  cougli  and  irritation 
relief  may  also  be  obtained  by  inhalations  of  a  two-  to  three-per-cent  solution 
of  bromid  of  potassium  or  a  three-  to  ten-per-cent  solution  of  bitter-almond 
water. 

If  a  pronounced  stenosis  of  the  larynx  develop,  tracheotomy  is  indicated. 
Many  recent  observations  seem  to  sliow  that  tracheotomy  may  also  be  of  service 
in  marked  laryngeal  tuberculosis.  When  the  laryngeal  respiration  is  shut  off 
the  tubercular  lesions  seem  to  improve  faster. 

In  cases  of  pronounced  but  comparatively  limited  laryngeal  tul>erculosis, 
without  much  implication  of  the  lungs,  the  attempt  has  been  made,  after  a 
preliminary  laryngotomy,  to  remove  the  diseased  parts  as  completely  as 
pt>ssible  by  surgical  means.  We  still  lack  extended  practical  experience 
in  this  matter,  but  further  trials  of  the  operation  seem  to  me  to  be  very 
desirable. 


^  P.  Q.  Qumacacia  15  parts,  licorice  root  10,  sugar  5. 
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CHAPTER    VI 
PARALYSES    OF    THE    LARYNGEAL    MUSCLES 

PARALYSES    IK    THE    DISTRIBUTION    OF    THE    SUPERIOR 
LARYNGEAL     NERVE 

Ttik  superior  Inrvn^rojil  nerve,  arisinpj  from  tlie  vag^s,  \9  the  Pons^ory 
nervx?  fur  thi»  uiueotis  ineinljrane  of  tlu;  lipper  portion  of  the  larynx  down  to 
the  glottis^  and  also  for  the  mucous  mernliraae  of  the  epiglotHs  anti  its  neigh- 
horliood,  Bt'sid*!iH  tliit?,  it  also  mippHes  n»otor  iihurs  to  tlie  t-rieoUnToid  mus- 
cle, proliahly  fri»iii  the  aures8ory  nerve.  Clinical  experieuee  renders  it  prob- 
ahle  that  the  superior  laryngeal  nerve  also  supplies  the  depressors  of  the 
epiglottis*  the  thyro-epiglottideus,  and  the  arytitno-epiglottidei  nmscles,  and 
pt'riiaps  also  the  aryta'noideuB  inusele.  Tlie  last  thrw  niusules  mentioned, 
htjwever.  [K-rhiips  derive  some  motor  libers  from  the  recurrent  nerve  also  (the 
inferior  hiryn^'i-al  nerve). 

Paralysis  of  the  cricothyrnid  mufw^lea  and  of  the  depressors  of  the  epi- 
glottis is  seen  most  frequently  after  recovery  from  diphtheria.  It  is  usually 
a  |>Hrt  of  a  more  extensive  pura lysis,  and,  in  jiddition.  is  sometimes  associated 
witli  ana'sthesia  of  those  portions  of  tlu'  iimroiis  nu-rtihrtHii'  wliirh,  as  we  have 
seen,  derive  their  sensory  fitiers  from  the  superior  laryngeal  nerve  (von 
Zicmssen).  Choking  is  therefore  easy  and  there  is  danger  of  inhalation 
pneumonia. 

Paralysis  of  the  thyro-epiglottideus  and  the  arytfeno-epi^lnttidei  muscles 
is  recognized  \iy  the  inimohility  and  the  erect  position  of  the  epiglottis,  which 
is  directed  toward  the  back  of  tlie  tougiie. 

Paralysis  of  the  cricothyroid  muF<'le3  makes  the  voice  rou^h,  and  espe- 
cially rendei*s  the  proilnction  of  high  tones  impossible,  since  for  this  purpose 
we  need  the  action  of  this  muscle  as  a  tensor  of  the  vocal  cords  by  approxi- 
mating the  cricoid  and  thyroid  cartilages.  The  detection  of  this  paralysis  by 
the  laryngoscojje  is  extremely  difficult.  Its  chief  signs  are  a  concavity  of  the 
edges  of  the  vocal  cords,  a  lack  of  visible  vibration  in  theiu,  and  perhaps, 
in  unilateral  paralysis,  a  higher  position  of  the  vocal  cord  on  the  sound  side. 

For  paralysis  of  the  aryta^noideus  muscle,  vide  infra. 


PARALYSES    IN    THE    DISTRIBUTION    OF    THE    INFERIOR 
LARYNGEAL   OR    RECURRENT    NERVE 

The  recurrent  nerve  supplies  with  sensory  fi!>er8  the  mucous  membrane 
of  the  inferior  cavity  of  the  larynx  below  the  glottis,  and  it  is  the  motor 
nerve  for  all  the  hiryngcal  muscles  except  the  cricothyroid,  and  except  pos- 
sibly the  depressors  of  the  cj>tglotti8  (vide  gupra).  Thf?  mnsoleH  innervated 
l»y  it  are  arranged  according  to  their  function  in  the  tlirce  following 
groups: 

fl.  The  openera  of  the  glottis — the  posterior  crico-arytfenoid  muscles. 

b.  The  closers  of  the  glottis — the  lateral  crico-arytamoids  and  the  arvtm- 
noideus  (transverse  and  obli<|tieJ. 


PARALYSKS  OK  THK   KARYNGKAL   MUSCiiES 


183 


r.  Tlic  tcnt^ors  of  the  vwal  cttrJs — the  thyro-arytinnoids,  which  act  usually 
68  t'loson*  of  tlie  glottis,  but  whicli  very  often  produce  the  fine  differences  in 
tension  in  the  \<kh\  cordi*  wliicli  are  necessary  in  singing  and  in  mofln  tat  ions 
of  sfM-fcli.  They  accordingly  have  tlie  same  task  as  the  coarser-working  crico- 
thyroid muscles,  whicli  are  innervated  by  the  superior  laryngeal  nerve. 

The  motor  tibera  for  all  these  muscles  have  their  special  origin  in  the 
accessory  nerve,  from  which  they  pass  into  the  trunk  of  the  vagus,  and  from 
this  into  the  laryngeal  nerves. 

Most  of  the  paralyses  of  the  I'ccurrent  nerve  are  of  peripheral  origin. 
Except  in  the  pure  muscular  pareses  {vide  supra),  which  arise  not  infre- 
cpiently  in  the  course  of  other  laryngeal  affections,  perifihoral  paralysee  of  the 
\<K'sd  cords  occur  with  the  greatt-j^t  relative  freijin'ncy  from  an  rthnorinal  pres- 

Isure  on  the  trunk  of  the  recurrent  nerve,  especially  in  nneurisin  of  tiie  arch 
of  the  aorta,  which  may  cause  a  left-sided  paralysis.  Tumors  of  the  bronchial 
glands,  caucer  of  the  iKsopFiagus,  thyroid  or  mediastinul  tumors,  and»  in  rare 
cases,  even  large  |iericardial  effusions,  may  also  <'ause  a  paralysis  of  the 
recurrent  on  one  side,  Paralyses  on  the  right  side  are  seen  ipiite  fre(|uently 
in  contractions  at  the  a|>cx  of  the  right  lung  and  in   ran*  cas(rs  of  aneurism 

I  of  the  sul»claviun  artery.     The  jmrulyses  of  llie  laryngeal  rausch*s,  wliich  are 
eometimcs  met  with  after  recovery  from  diphtheria  (7.  r.),  also  In^Iong  t<»  the 
pcriplieral  paralyses  of  the  reinirrent  nervi\  ami  their  cause  is  to  be  found 
in  a  degeneration  of  the  bramhes  of  tfie  alTcctei]  nt^rves.     In  cither  cases  the 
paralysis  of  the  recurrent  nerve  is  due  tn  an  efTection  of  its  tihers  in  the  vagus 
or  even  in  the  accessorJus.     p]xch]ding  certain  injuries  from  ojn^rations,  these 
atfc^ctions  are  usually  due  to  new  growths  which  cause  a  ])aralvsis  of  con- 
duction.    Paralyses  of  the  recurrent   nerve  also  arise  fmm  affections  of  the 
nucleus  of  the  accessory  nerve   in  diseases  of  the  medulla,  in   the  different 
^fe  forms  of  acute  bulbar  paralysis,  in  chronic  bulbar  paralysis,  in  multiple  scle- 
^B  rosis,  etc.    The  frecpient  hysterical  jiaralyses  affecting  the  closers  of  the  glottis 
^P  and  the  tens«>rs  of  the  vocal  cords  are  to  Im*  regarded  as  i-entral  disturbances  of 
innervation  ti-ec  the  uhjipter  on  hystoriji). 

II.  Complete  Paralysis  of  the  Kecurrent  Nerve. — Paralysis  of  all  the  laryn- 
geal muscles  supplied  by  the  recurrent  nerve  occurs  quite  fre<]ueutly  iu  the 
pressure  paralysis  of  the  trunk  of  the  recurrent, 
or  of  its  fibers  in  the  vagus.  Willi  the  laryngo- 
ficojK.'  (see  Fig.  32)  we  lind  the  vocal  c;<>rd  on 

■  the  ]»aralyzed  side  in  a  middle  position,  often 
falsely  called  a  "cadaveric  position,"  and  com- 
pletely motionless  on  respiration,  and  also  on 
plmnation.      The    aryta*noiil    curtilage    on    Itie 

I  paralyzed  side  is  often  turned  inward.  On 
phonation  as  strongly  as  possible,  the  vocal 
cord  on  the  sound  sicle  passes  lieynnd  the 
median  line,  the  aryta^noid  cnrtila,;j:c  also  crosses 
I  be  linn,  at»d  conscfjuently  the  glottis  is  j>ut 
^h  into  an  oblique  p'^sitton.    The  other  sym])(oms 

apo  sometimes  so  slight  that  without  a  laryngoscopic  examination  we  ilo  not 
even  tliink  of  a  paralysis,  'i'he  voice,  however,  is  usually  rot  jiim*;  it  ftften 
breaks  into  a   falsetto,  and  tlie  patient  is  easily  tired  by  speaking.     \\\i\\ 


i 


Fig.  ,'t2.— (From  ZnGHSSBN.)  Po- 
sition on  inHpimtion  in  piiralysis 
of  the  li'ft  voral  cord,  or  p&ralj'- 
ahf.  »r  ('(mdiietion  in  (be  recur- 
rent ncrvp. 
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complete  bilaterai  paralysis  of  the  recurrent  nerve,  which  is  very  rare,  we 
find  both  vocal  cords  motionless  in  a  middle  po^nition.  Complete  aphonia 
existH,  and  it  ifl  impossible  to  cough,  since  in  coughing  we  have  to  make  at 
first  a  complete  closure  of  the  glottis.  There  is  no  dynpncea,  however,  if  the 
patient  kccpa  quiet. 

It  is  an  interesting  fact,  first  reported  by  Rosenbach,  that  in  incomplete 
recurrent  parulysin  almost  invariably  the  abductors  of  the  vocal  cords  (the 
openers  of  the  glottis)  are  alone  paralyze<l,  whcMice  the  cords  remain  in 
a<lduction.  Only  with  the  further  advance  of  the  disease  does  complete 
recurrent  paralysis  occ-ur;  then  t!ie  adductors  also  bwMniie  parnlyzi^d,  and  the 
vocal  cords  become  completely  motionless,  and  assume  the  niiddlo,  so-called 
cadaveric  position. 

2.  Paralysis  of  the  Dilators  of  the  Glottis,  the  Posterior  Crico-aryt«enoid 
Muscles. ^ — Hdatcral  paralysis  of  tiiese  muscles  is  tjuilc  a  rare  phenomenon, 
but  uliiiically  it  is  of  llic  utmost  importance,  since  it  results  in  a  condition  of 
mot;l  marked  inspiratory  dyspnoea.  Neurilic  changes,  central  diseases  {tabes, 
uiultij)le  sclerosis,  etc.),  cancer  of  the  ces<iphagus,  etc,  nuiy  lejid  to  paralysis 
of  the  posterior  umscles.  In  many  cases  tlie  cause  is  o!>scure.  The  setjuebo 
of  the  paralysis  usually  develop  sh)wly  and  gradually.  Ttie  affection  may  last 
for  years.  Tiie  greatest  inipflirmcnt  of  breiithing  prolwdfly  occurs  when  the 
vocal  cords  are  fixed  in  adduction  by  the  contracture  of  the  antagonistic  closers 
of  the  glottis.  The  dyspnoea  may  increase,  especially  from  external  causes,  to 
severe  attacks  of  suffocation,  and  trache<»tomy  is  frequently  nccessaiy.  The 
respiration  is  affected  in  such  a  way  that  inspiration  tmly  is  ditficult,  pro- 
tracted, and  noisy,  while  exfiiralion  is  free  and  nnfiindercd.  This  depends  on 
a  valvolikc  action  of  the  vocal  cords.  They  are  drawn  together  by  the  dilata- 
tion of  the  thorax  on  inspiration,  while  the  current  of  air  in  expiration  easily 
pushes  tbem  aside.  Phonation  is  usually  entirely  undisturbed.  With  the  la- 
ryngoscoi»e  (se(?  Fig.  .33}  we  find  the  glottis  changed  to  a  small  i^Iit,  which 
grows  narrower  instead  <*f  wider  on  inspiration.  The  prognosis  is  usually 
unfavorable.  Only  in  the  hysterical  can  these  apparently  severe  conditions 
ap]x^ar  and  disap[K.>ar  again  in  a  short  time. 

In  unilateral  paralysis  of  the  posterior  crico-arytienoid  muscle  there  is,  as 
a  rule,  no  marked  dyspncca.  TI»e  voice  is  somewhat  hoarse,  and  with  the 
lar\Tigoscope  we  can  see  tliat  the  paralyzed  vocal  cord  does  not  deviate  outward 
on  inspiration. 


Fio.  33. — (Fnmi  Zik.M.i.-*i..N.)  ri»mp|otp  Hlat^ 
urat  ifunilyniH  nf  thi'  |ifjiiticiu«  n(  Cliv  luomcut 
of  iDnpir.itinn. 


Fia.  34.— CFrom  Zibmkhrn.)  Panilysiff  of  both 
iutvraiil  thyro-uryttriiuUl  muscles  in  the 
couraeof  iLD  ftcutc  larynidtu. 


3.  Paralysis   of   the   Thjrro-arytsenoid    Muscles. — The    jiara lysis   or   pare- 
sis ol  these  muscles,  which  mu  into  tlic  vocal  cords,  and  which  are  their 
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chief  tensors,  is  one  of  the  most  frequent  of  the  paralyses  of  the  larjugcal 
muscles.  It  ocrur8  espeeially  in  acute  and  rhroriii-  catarrh  of  the  hiryngeal 
mucous  nienibnine,  and  h  often  the  chief  raiuse  of  the  arciiiiiimriyin^  himrPC- 
nesfi.  It  ulso  fro(|uenHy  develops  as  the  result  of  an  fiahitunl  strain  of  tlie 
voice  in  singers  and  pul4ic  speakers,  and  it  is  one  of  the  {•(irninonest  caiises  of 
hysterical  aphonia. 

Paralysis  of  the  thyro-arytsenoid  muscles  may  be  bilateral  or  unilateral. 
It  is  frequently  associated  with  a  paresis  of  tfie  other  closers  of  the  glottis,  the 
arytjcnoidei  and  the  cricothyroid  nniscles.  With  the  laryng-oscope  (sih;  Fig. 
34),  in  the  ordinary  bilateral  paresis  of  the  thyro-nryta-iioiil  muscles,  \vc  see 
that  on  phonation  tlu?  glottis  does  not  close  completely,  but  that  an  oval  space 
is  left  between  the  vocal  cords. 

In  unilateral  paralysis  the  alTected  cord  shows  a  concavity  of  its  edge. 
The  voice  is  always  more  or  less  hoarse  and  weak,  and  the  speech  is  strained. 

In  many  capes,  after  a  cure  of  the  original  catarrh,  a  complete  recovery 
from  tiie  paralysis  may  follow  by  taking  gtwd  care  of  the  voice.  Hysterical 
paralyses  are  diagnosticated  by  tlieir  sudden  disappearance  and  reapj^earance, 
usually  after  some  psychical  disturbance.  They  are  fpiite  common  in  children 
of  the  age  of  ten  to  fourteen  years,  especially  in  girls.  (See  chapter  on 
Hysteria. ) 

4.  Paralysis  of  the  ArytEenoideas  Kuscle. — I'iiralysis  of  this  muscle  is 
rarely  an  isolated  ])hen(niit'iiiin.  IL  is  sometimes  seen  in  laryni^enl  catarrh  or 
in  hysterical  a])honiji.  Tlie  \-n\rv,  is  (|uite  hoarse,  and  with  the  biryugnscnjm 
(see  Fig.  ^iS)  we  find  on  pltunatiuu  thai  tiie  whole  anteri(jr  part  of  the  vucai 


i^^' 


PiQ.  3&. — (From  Ziesibsen-.)    Puralynin  of  the 
arytiEnoidcu6  lu  arute  laryuKitis. 


Flo.  3fi.^(.From  Ziemssen.)  RUati^ral  p.iraly- 
sis  c»f  tlifl  thyro-ufyta-noida  comhi[u'<i  with 
pureais  uf  (he  urytiEiiuideua. 


cords  closes  well,  but  that  the  cartilaginous  glottis  remains  open  as  a  triangu- 
lar gap  on  account  of  the  impcrfccl  tnnliou  of  the  aryt«enoid  cartilagi^ 
toward  each  other.  When  the  tliyro-aryta'noids  are  paralyzed  with  tlie  arytic- 
noidcus,  the  glottis  shows  on  phonation  a  narrow  hour-glass  opening  (see 
Fig.  rifi).  Both  the  anterior  nnd  the  jmsterior  portions  of  the  glottis  f:iil  to 
close,  while  the  vocal  processes  take  their  usual  median  position  tm  phoniiliou 
frrmi  the  normal  turning  of  the  aryta'noid  cartilages  inward  by  the  action 
of  tlio  lateral   frteo-aryt;enoid   nitisrles. 

/».  Paralysis  of  the  Lateral  Crico-arytsenoid  Muscles. — .\s  an  uncomplicated 
ro!idi(ioii,  paralysis  of  (hcse  Tiiusilc-i  lias  never  bi'cn  observed  with  irrtninly. 
Some  cases  of  a  complete  and  sfnndlaneous  paralysis  of  all  the  elnsfi-M  nf  *he 
glottis  have  l>een  described,  !iowever,  in  which  the  vocal  cords  are  immovable 
laterally  and  the  glottis  remains  abnormally  wide  open. 
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TREATMENT 

We  may  expect  success  from  the  treatment  of  paralysis  of  the  vocal  cords 
oDly  when  the  primary  disease  is  capable  of  cure.  If  catarrhal  or  otlier  dis- 
eases of  the  larynx  coexist,  we  must  first  treat  these  by  the  methods  already 
mentioned.  Paralysis  from  the  compression  of  tumors,  etc.,  may  be"  relieved 
in  rare  cases  by  extirpation,  or  by  partial  resolution  of  the  tumors  when  of 
strumous  origin.  In  catarrhal,  diphtheritic,  and  the  so-called  "  rheumatic  " 
pareses — that  is.,  those  which  occur  without  any  assignable  cause — and  also  in 
all  hysterical  aphonias,  electricity  often  works  very  well.  Von  Ziemssen  has 
made  electrodes  for  the  endolaryngeal  stimulation  of  single  muscles,  but 
external  galvanization  is  usually  sufficient  in  practice.  In  hysterical  aphonia 
the  chief  task  is  to  accustom  the  patient  again  to  the  necessary  and  proper 
voluntary  innervation.  We  usually  accomplish  our  purpose  most  rapidly  l)y 
commanding  the  patient  to  cough  and  then  say  "  Ah,"  while  we  faradizc  or 
galvanize  the  neck.  It  is  often  of  advantage  to  reverse  the  current.  If  the 
patient  succeeds  in  saying  "  Ah  "  once,  the  voice  usually  returns  very  quickly. 
Internally  we  may  try  subcutaneous  injections  of  stryclmin  in  doses  of  gr. 
^togr.  i  daily  (gm.  0.003  to  0.01). 


CHAPTER   VII 

SPASM   OF   THE   GLOTTIS 
'  (LaTyngiamua  Stridulua.     Millar's  Asthma.     Thifinie  Aathma) 

etiology. — Spasm  of  the  glottis  is  a  disease  which  occurs  almost  exclu- 
sively in  children  under  three  years  of  age,  and  consists  of  attacks  of  spas- 
modic; closure  of  the  glottis,  and  consequently  of  most  severe  dyspnti^a.  Hoys 
are  more  frequently  attacked  by  this  disease  than  girls,  but  the  cause  of  thii> 
is  wholly  unknown.  The  old  name  of  thymic  asthma  arose  from  tlie  idea 
that  the  attacks  were  due  to  an  increase  in  the  size  of  the  thymus  gland,  but 
this  opinion  is  wholly  unfounded.  The  relation  between  spasm  of  the  glottis 
and  rachitis  is  remarkable,  but  it  is  unexplained.  Nearly  two  tliirds  of  all 
the  children  who  suffer  from  spasm  of  the  glottis  are  rachitic,  but  the  opinion 
which  was  once  held  that  spasm  of  the  glottis  has  a  special  relation  to  the 
rachitic  craniotalws  is  not  clearly  proved.  The  fact  that  it  is  often  combined 
with  eclampsia,  in  that  the  attacks  of  spasm  of  the  glottis  are  aggravate<l  bv 
erlamptit*  attacks,  and  that  the  two  alternate  with  each  other,  is  an  argument 
in  favor  of  a  central  origin  for  the  disease.  In  the  cases  which  come  on.  as 
they  often  do,  at  the  time  of  dentition,  we  think  it  possible  to  assume  a  reflex 
origin  for  the  spasm,  just  as  we  may  in  those  cases  which  seem  to  follow  a 
lar>'ngitis  <lur  to  taking  cold. 

Symptomatology. — TIic  single  attacks  usually  come  on  suddenly  by  day 
or  by  night,  rithcr  without  any  cause  or  fnmi  some  externa!  influence,  such 
as  crying,  swallowing  iluid.  or  some  psychiea!  distnihance.  They  usually 
begin  uilli  a  deep  inspiration,  followeil  by  e(MH|)lcte  cessation  of  respiratiiMi. 
The  cliiUI  becomes  pale,  cyanotic,  looks  anxiously  about,  rolls  his  eyes,  and 
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makes  strained  and  labored  efforts  at  respiration.  In  severe  cases  there  is  a 
U'niIM)rary  loss  of  consciousness,  and  tonic  and  clonic  spasms  in  the  muscles 
of  the  extremities  and  the  trunk,  as  has  been  mentioned.  The  attack  lasts 
from  some  seconds  up  to  two  minutes.  In  very  severe  cases  the  attack  may 
be  immediately  fatal.  As  a  rule,  however,  the  spasm  passes  off,  deep,  noisy 
inspirations  follow,  and  in  a  short  time  the  child  is  completely  well.  The 
poverity  of  the  attacks  varies,  moreover,  in  different  cases,  and  it  varies  very 
markedly,  too,  in  the  same  child.  Sometimes  we  have  only  one  attack  or  a 
small  num!)er  of  them,  while  in  other  children  they  may  come  on  ten  or 
twenty  times  a  day,  and  even  oftener,  and  may  last  with  varying  intensity 
for  months.  If  the  child  reaches  his  third  year  the  disease  almost  always 
disappears,  but  quite  a  large  number  of  the  children  who  suffer  from  spasm 
of  the  glottis  die  before  that  age,  either  in  the  attack  itself  or  from  other 
affections. 

Genuine  spasm  of  the  glottis  hardly  ever  occurs  in  adults,  but  similar 
attacks,  which,  of  course,  have  quite  a  different  significance,  are  sometim'es 
observed  in  hysteria. 

Treatment. — The  treatment  must  be  especially  directed  to  the  child's 
general  condition.  The  child  is  usually  pale  and  emaciated,  and  if  we  suc- 
ceed in  improving  its  nutrition  with  iron  and  cod-liver  oil,  the  attacks  become 
less  frequent,  and  milder,  and  finally  may  wholly  disappear.  If  rachitis  exists, 
we  should  first  of  all  try  phosphorus  (1  part  in  10,000  of  cod-liver  oil).  The 
child  should  also  be  kept  in  moderately  warm  air  and  guarded  from  any  ex- 
posure to  cold.  Internal  remedies  to  prevent  the  recurrence  of  the  attacks 
are  very  uncertain  in  their  action.  We  may  employ  1  or  3  gr.  (gm.  0.05  to 
0.10)  of  chloral  hydrate  in  solution  every  hour  or  so;  bromid  of  potassium, 
10  to  30  gr.  daily  (gm.  0.5  to  2.0)  ;  extract  of  belladonna,  etc. 

In  the  attack  itself  the  child  must  be  raised  up.  The  face  should  be 
sprinkled  with  water,  or,  if  the  attack  be  of  long  duration,  a  cool  shower  bath 
should  be  given.  Friction  should  be  applied  to  the  skin,  aided  by  mustard, 
or  a  mustard  plaster  applied  to  th*}  chest  and  calves.  If  the  attacks  are  very 
fre<]uent  and  intense,  we  must  use  narcotics,  either  inhalations  of  chloroform 
or  subcutaneous  injections  of  morphin,  with  care,  in  doses,  for  a  child,  of 
^  to  -iV  of  a  gr.  (gm.  0.001  to  0.005). 


CHAPTER   VIII 

NEW   GROWTHS   IN   THE    LARYNX 

SixcE  new  growths  in  the  larynx  are  of  interest  mainly  to  specialists  and 
surgeons,  we  will  here  glance  but  briefly  at  them.  We  must  remember  espe- 
cially, however,  that  they  can  be  recognized  only  by  the  aid  of  the  laryngo- 
pf:o[>e.  It  unfortunately  often  happens  that  a  patient  is  treated  for  a  long 
time  without  success  for  a  "chronic  laryngeal  catarrh,"  when  the  laryngo- 
scope finally  shows  that  a  new  growth  is  the  cause  of  the  hoarseness.  It  is  of 
especial  importance,  however,  to  make  a  diagnosis  as  early  as  possible,  par- 
ticularly in  carcinoma,  since  the  earlier  the  operation  is  done  the  better  is 
the  chance  for  success  {vide  infra). 
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CHAITKU    VI 


PARALV8ES    OK   THK    LARVNGKAL   MUSCLES 

PARALYSES    IN    THE    DISTRIBUTION    OF    THE    SUPERIOR 
LARYNGEAL    NERVE 

Tin;  Biipcrior  Ijirvngoai  m-rvt',  arising  from  the  va^s.  is  the  ^onsory 
nerve  for  tlic  iinu'ous  jiu'niliraiie  of  the  iijiper  portion  of  Ihf  larynx  down  to 
Iheghittin,  un<]  alno  for  t\w  nim-ons  nitiiiihraiio  of  llii-  <^pi^hrUis  am!  its  ueigh- 
hurhooij,  BL'Hidea  Uiin,  it  alfo  KUpplict*  motor  libfrsj  to  the  rricothyroid  mus- 
cle, probably  from  the  accessory  nerve.  (Uinieal  experience  renders  it  prob- 
able thai,  the  supurior  laryugcul  ntrvo  also  Bupplica  the  depressors  of  tlie 
epiiilottis,  the  tliyro-t^piglottiiNnis.  iiinl  iUv  jirytitnu-rpigiifttidL'i  tnusoles,  and 
p<'rhaps  also  i\w  arylcpnoidous  nuiJ*L-h\  The  last  throo  inuseh^s  mentioned, 
liowt'vor,  iHrhiiim  derive  some  motor  iibcrs  from  the  recurrent  nerve  aLso  (the 
inferior  laryngeal  nerve). 

Paralvi^is  of  the  cricothyroid  nuiscles  and  of  the  depressors  of  the  epi- 
glottia  is  8t*en  most  frequently  after  recovery  from  diphtheria.  It  is  usually 
a  part  of  a  more  extensive  jniralysis,  and,  in  additioji,  is  sonioiifnes  astu>ciatcd 
witii  anaesthesia  of  those  portions  of  tlic  mucous  ineiiitirune  wliieh,  as  we  have 
seen,  derive  their  sensory  fibers  from  the  sufierior  laryngeal  nerve  (von 
ZieniRson).  Cboking  is  therefore  easy  and  there  ij*  danger  of  inhalation 
pueunmnia. 

Paralysis  of  the  thyro-epiglottideus  and  the  arytieno-epiglottidei  museloa 
is  recognized  by  the  in(mof>ility  and  the  erect  position  of  tlie  e])iglottie,  which 
is  directed  toward  the  back  of  the  tongue. 

Paralysis  of  the  cricothyroid  muscles  makes  tlie  voice  rough,  and  espe- 
cially renders  the  production  of  high  ttmes  impossible,  since  fm"  this  pnrpose 
we  need  the  action  of  this  muscle  as  a  tensor  of  the  vocal  cords  by  approxi- 
mating tlie  cricoid  and  thyroid  cartilages.  The  detection  of  this  paralysis  by 
the  laryngoscope  is  extreinely  dillicult.  Its  chief  signs  are  a  concavity  of  the 
edges  of  the  vrn-al  tords,  a  hick  of  visible  vibration  in  them,  and  perhaps, 
in  unilateral  paralysis,  a  higher  position  of  the  vtxal  cord  ou  tlie  sound  side. 

For  paralysis  of  the  aryt«noideus  muscle,  vide  infra. 


PARALYSES    IN    THE    DISTRIBUTION    OF    THE    INFERIOR 
LARYNGEAL   OR    RECURRENT    NERVE 

The  recurrent  nerve  supplies  with  sensory  fibers  the  mucous  membrane 
of  the  inferior  cavity  of  the  larynx  Ivelow  the  glottis.  an<l  it  is  the  motor 
nerve  for  all  the  laryngeal  nmsirles  except  the  cricotliyroid,  and  except  pos- 
Bibly  the  depressors  of  the  epiglottis  (vide,  supra).  The  mus<^les  innervated 
by  it  are  arranged  according  to  their  function  in  the  three  following 
groups: 

a.  The  openers  of  the  glottis — the  posterior  crico-aryta^noid  muscles, 

b.  The  closers  of  the  glottis — the  hiternl  crico-ar>'taBnoid8  and  the  aryta&- 
Doideus  (transverse  and  oblique). 


PAUALYSIOS  OK  THE   LiVUYNGKAL   MUSCU*:s 


183 


I 


r.  Tliu  tensiirH  of  I  lie  vi  Krai  ri>rils — Die  tJiyro-nrytjfUoids,  whic-li  iirt  usually 
ns  clowrH  of  the  glottis,  hut  which  very  often  produce  the  fine  differences  in 
tensiuti  in  the  vocal  cunls  which  arc  ncceswiry  in  sinking  and  in  ninduIalionB 
of  si>occh.  'I'Ik'V  accardiii^jly  have  the  same  task  a:?  tl»e  coarser-working  crico- 
thynjid  niueciep,  which  are  innervateij  by  the  superior  laryn^^al  nerve. 

The  motor  fil>er8  for  all  these  muscles  have  their  Hpecial  origin  in  the 
ttccesaory  nerve,  from  which  they  pass  into  the  trunk  of  the  vagus,  and  from 
this  into  the  laryngeal  nerves. 

Most  of  the  paralyses  of  the  recurrent  nerve  are  of  peripheral  origin. 
Except  in  the  pure  muscular  pareses  (vide  supra)^  which  arise  not  infre- 
quently in  the  ctmrse  of  otlier  laryngeal  atTections,  peripheral  paralyses  of  tlie 
vocal  cords  occur  with  the  jrreatest  relative  fre<i\iency  from  an  ahnormal  pres- 
sure on  the  trunk  of  the  recurrent  nerve,  especially  in  aneurism  of  the  arch 
of  the  ttorta,  whicli  may  cause  a  left-sided  paralysis.  Tumors  of  the  bronchial 
glands,  cancer  of  the  ceso]>haj(U8,  thyroid  or  mediastinal  tumors,  and,  in  rare 
cases,  even  large  j)erii'ardial  effusions,  itmy  also  cause  a  paralysis  of  the 
recurrent  on  one  side,  Taralystrs  on  the  right  side  are  seen  rjuite  frequently 
in  contractions  at  the  aj>e.\  of  the  right  lung  and  in  rare  cases  of  aneurism 
of  the  suhclavian  artery.  The  paralyses  of  the  laryngeal  muscles,  which  are 
eumetimes  met  with  after  recovery  from  diphtheria  (7.  r.),  also  Iwlong  to  the 
jKiripheral  ]>aralyses  of  the  re<'Virreiit  nerve,  and  Iheir  cause  is  Ut  he  found 
in  a  degeneratiim  of  the  hrauchcs  iif  the  alFcctpiI  nerves.  In  other  cases  the 
paralysis  of  the  recurrent  nerve  is  dvie  to  an  alfetLiivii  of  its  lihers  in  the  vagus 
or  even  in  the  aoeessorius.  Excluding  certain  injuries  fr(>m  operations,  these 
affections  arc  usually  duo  to  new  growtfis  which  cause  a  paralysis  of  con- 
ducti<m.  Paralyses  of  the  recurrent  nervp  also  arise  from  affections  of  (he 
nucleus  of  the  accessory  nerve  in  diseases  of  the  nu^didla,  in  the  different 
forms  of  acute  hullmr  paralysis,  in  chronic  hnllmr  paralysis,  in  multiple  scle- 
rosis, etc.  The  freipient  hysterical  paralys(»s  alfcclin^  the  closers  nf  the  glottis 
and  the  tensors  of  the  vocal  cords  are  to  l»e  regarded  as  central  tlisturUances  of 
innervation   (see  the  thapler  an  IivsIltim  ). 

1.  Complete  Paralysis  of  the  Kecurrent  Nerve. — Paralysis  of  all  the  laryn- 
geal muscles  supplied  by  the  recurrent  nerve  occurs  quite  frecpiently  in  the 
pressure  paralysis  of  the  trunk  of  the  recurrent, 
or  of  its  fillers  in  the  vagus.  With  the  laryngo- 
Bcope  (see  Fig.  'A2)  we  find  the  vocal  cord  on 
the  paralyzed  side  in  a  niidtlle  position,  often 
falsely  called  a  "cadaveric  position,"  and  com- 
pletely motionless  on  res])iralion.  and  also  on 
jihonation.  The  arytienoiil  cartilage  on  the 
paralyzed  side  is  often  turned  inward.  On 
phouation  as  strongly  as  possible,  the  vocal 
cord  on  (he  son  ml  side  [lasses  l>eyond  the 
median  liiii'.  tlie  urvliciioid  eartilaire  also  crosses 
(he  line,  and  cousei|uenlly  the  glollis  is  put 
into  an  ohiique  po.>ilion.     The  other  Hyirif>t<»ms 

are  .sometiuu'S  .ko  slight  lliat  without  a  laryngoscopie  exiuninalioii  \\v  do  not 
even  think  of  a  paralysis.  The  voire,  however,  is  usually  not  pure;  it  often 
breaks   into  a   falsetto,  and    I  he  patient   is  easily   tired  by  speaking.      With 


Fio.  32. — (Frum  Zibhmen.)  Po- 
sition un  iiiffpimtion  in  pnmtyaia 
of  the  left  voral  cord,  or  pnraly- 
sift  of  rondiiction  in  the  recur- 
rent nerve. 
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coriipiete  bilateral  paralysis  of  the  recurrent  nerve,  which  is  very  rare,  we 
iinil  both  vocal  cords  rnolionlefts  in  a  middle  position.  (\)»nplete  aphonia 
exists,  and  it  is  iitipossiljle  to  cough,  since  in  coughing  we  have  to  make  at 
first  a  complete  closure  of  tlie  glottis.  There  is  no  dyspnoea,  however,  if  the 
patient  keeps  quiet. 

It  is  an  interesting  fact,  firpt  reported  by  Rosenl^acli,  tliat  in  incomplete 
recurrent  punUy^iH  ulniost  invuriuhly  tbe  abductors  of  the  vocal  cords  (the 
tipciicrM  tit  the  glDtlis)  arc  alioic  ]mnily>''<'d,  whi'uce  tlie  cords  remain  in 
adduction.  Only  with  tbe  further  advance  of  the  disease  does  complete 
recurrent  paralysis  oa-ur;  then  tlie  adductors  also  become  piirnlyzed,  aiul  the 
vocal  cords  become  coniplotcly  motionlesi?,  and  assume  tbe  iiiid^Ue.  so-called 
cadaveric  position. 

2.  ParalyBlB  of  the  Dilator*  of  the  Glottis,  the  Posterior  Crico-arytsenoid 
Muscles. — Bilateral  paralysis  of  these  muscles  is  quite  a  rare  phenomenon, 
but  clinically  it  is  of  the  utmost  importaucc,  since  it  results  in  a  condition  of 
most  marked  inspiratory  dyspncua.  NeuriLic  cimngea,  central  diseases  (tabes, 
mutti])le  sclerosis,  etc.),  cancer  of  the  tcsopliagus,  etc.,  may  lead  to  paralysis 
of  tbe  posterior  muscles.  In  many  cases  tbe  cause  is  obscure.  The  sequelaj 
of  the  paralysis  usually  develop  slowly  and  gradually.  Tbe  affection  may  last 
for  years.  Tbe  greatest  inipairnient  of  breatbing  i>robably  occurs  when  the 
vwid  cords  are  lixed  in  adduction  by  the  contracture  of  tbe  antagonistic  closers 
of  the  glottis.  Tbe  dysjuia'a  may  iucreuse.  especially  from  external  causes,  to 
pevere  attacks  of  suir<x-ation,  and  tracheotomy  is  fre*]uently  necessary.  The 
respiration  is  affected  in  such  a  way  that  inspiration  only  is  difficult,  pro- 
trnrtt'd,  and  noisy,  while  cxpiiati*ui  is  free  und  unliindercd.  Tins  depends  on 
ft  valvclikc  actmu  of  tbe  vocal  cords.  'I'hcy  are  drawn  logelbcr  by  the  dilata- 
tion of  the  thora.T  on  inspiratJ(H»,  wliile  the  current  of  air  in  expiratiuu  easily 
pushes  them  asidi^  Phonation  is  usually  entirely  undisturbed.  With  tbe  la- 
r)Tigoscope  (see  Fig.  3o)  wc  linil  the  glottis  cimngcd  to  a  small  t^lit,  which 
grows  narrower  instead  of  wider  <in  inspiration.  Tiie  prognosis  is  usually 
unfavorable.  <;)nly  in  tbe  hysterical  can  these  apparently  severe  coiiditioua 
Bpi>Gar  and  disappear  again  in  a  short  time. 

Tn  unilateral  paralysis  of  the  posterior  crico-aryta-noid  muscle  there  is,  BB 
a  ruh',  no  marked  dyspnnm.  Tbe  voice  is  somcwluit  bourse,  und  with  the 
laryngoscope  we  can  Bee  that  the  paralyzed  vocal  cord  does  not  deviate  outward 
on  inspiration. 


I 

I 


I.  33. — (Fntm  Ziems^en.)  t 'ninpMo  hilat- 
cral  panilynirt  *)f  Ihi*  |>oHticun  at  the  niumuDt 
uf  iuspiratiun. 


Pio.  34. — (From  Zikwhhen.)    Pamlysisi 
iiitcrnu)    thyro-arytit'tnkid    iiiu^tclitji 
oountoof  an  nrutt?  liirytiKitia. 


3.  Paralysis   of    the   Thyro-arytsenoid    Muscles. — Tiu!    paralysis    or 
s\B  ot  these  muscles,  which  run  into  the  vocal  cords,  and  which  are 
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chief  tensors,  is  one  of  the  most  frequent  of  the  paralyses  of  th*'  lapyngcal 
muscles.  It  owurfi  e*i[)C(.'ially  in  aeute  and  ehronic  ciitarrh  of  tlie  iarvngeiil 
mucous  membrano,  and  is  often  the  cdiiof  eanee  of  the  ft('eom]>anyrng  hoarse- 
nesfi.  It  also  frequently  develops  as  the  result  of  an  haliihia!  strain  of  the 
voice  in  singers  and  puhlic  speakerfl,  and  it  ia  one  of  llie  oornnionest  causes  of 
Ljtftcrieal  aphonia. 

Paralysis  of  the  thyro-arytffinoid  muftclea  may  be  bilateral  or  unilateral. 
It  is  frequently  associated  with  a  paresis  of  the  other  closers  of  (1r>  glottis,  tlic 
arytft-'noidoi  and  the  cricotliyroi*!  nuiscloa.  With  the  laryngosccipc  (see  Fig. 
34),  in  the  ordinary  hilateral  paresis  of  the  thyro-ftrytaMinid  muscles,  we  see 
that  on  phonation  tlie  glottic  does  not  close  completely,  hut  that  an  oval  space 
is  left  between  the  vocal  cords. 

In  unilateral  paralysis  the  atfected  cord  shows  a  concavity  of  its  edge. 
The  voice  la  always  more  or  less  hoarse  and  weak,  and  the  speech  is  strained. 

In  many  cases,  after  a  cure  uf  the  original  catarrh,  a  complete  recovery 
from  the  paralysis  may  follow  by  taking  good  care  of  the  voice.  Hysterical 
paralyses  ai-e  diagnosticated  hy  their  sudden  disappearance  and  reajtiifuraiice, 
usually  after  some  psychical  disturhauce.  They  are  quite  uommon  in  ehildren 
of  the  age  of  ten  to  fcmrleen  years,  especially  in  girls.  (See  chapter  on 
Hysteria. ) 

4.  Faraljrsis  of  the  Arytflenoideua  Muscle. ^Paralysis  of  this  rnusclc  is 
rarely  an  isolated  phunonicjuin.  II  is  ,<oiiiL'tiuu?s  sctai  in  laryngeal  catarrh  or 
in  hysterical  aphonia.  The  voice  is  quite  honrsc,  and  with  the  laryngnwirope 
(see  Fig.  35)  we  lind  on  phonation  that  the  whole  anterior  jmrt  of  the  vocal 


Fio.  35. — (From  ZtEUsscH.)    Paralyaia  of  the       Fio.  36. — (From  Zieuasbn.)     Bilateral  paraly- 
arytcnoideiu  in  acute  loryDgitts.  siii  of  the  th.vrr>-ucyta'iioidn  combitifil  with 

parc'sia  of  the  ar>ta;noictcua. 


» 


cords  closes  well,  but  that  the  cartilaginous  glottis  remains  open  as  a  triangu- 
lar gap  on  account  of  the  imperfect  motion  of  the  jiryffcnoid  cartilages 
toward  each  other.  When  the  thyrimryta^noids  arc  paralyz(*d  with  the  aryhe- 
noideus,  the  glottia  shows  on  phoiuition  a  narrow  hour-glass  4>pening  (sec 
Fig.  30).  Both  the  anterior  nnd  the  fioptennr  portions  of  the  glottis  fail  to 
close,  wliile  the  votal  proi-esses  take  their  usual  mediun  position  on  phoniition 
fronj  the  normal  turning  of  the  aryta^noid  cartilages  inward  Ity  the  action 
of  the  httiTul   rrico-iiryt;rnoid   inusctcs. 

5.  Paralysis  of  the  Lateral  Crico-arytaenoid  Muscles. — As  an  unconipliriil*^d 
condilion,  pjiralysis  of  these  niusrhs  has  never  been  ohserveil  with  certjiitily. 
Some  cases  of  a  c<»mpletc  and  sinndtaneous  paralysis  (»f  all  tlir  ilosers  of  the 
glottis  have  been  described,  however,  in  which  the  vocal  cords  are  immovable 
laterally  and  tlie  glottis  remains  abnormally  wide  open. 


186 


DISEASES  OF  THE  RESPIIUTORY  ORGANS 


TREATMENT 

Wc  may  expect  sxiccess  from  the  treatment  of  paralysis  of  the  vocal  cords 
only  when  tlie  jtrimary  disease  is  capubtc  of  cure.  If  calarrhal  or  other  di^ 
ea»e8  of  the  larynx  coexist,  we  must  iirst  treat  these  by  the  methods  already 
mentioned.  Paralysis  from  the  compression  of  tumors,  etc.,  may  In?  relieved 
in  rare  cases  hy  extirpation,  or  by  partial  res^ihitinn  of  the  tumors  when  of 
stmmoua  origin.  In  cutarrhal,  diphtheritic  ami  the  so-cuIKmI  ''  rheumatic  *' 
pareses — that  is.  thor^e  which  occur  without  any  assignable  cause — and  aleo  in 
all  hysterical  aplionias,  electricity  often  works  very  well.  Von  ZieniBacn  has 
made  electrodes  for  the  emlolarv  ngeal  Btiniuhition  of  sinjjle  muscles,  but 
external  galvanizali^^n  is  usmilly  sutficieiil  in  praclice.  Tn  hyHterical  aphonia 
the  chief  task  is  to  accustom  (he  patient  a^ain  lo  tlie  necessary  and  proper 
voluntary  iuuervatioi].  We  usually  accomplish  our  purpose  most  rapidly  by 
comniandintr  the  patient  to  cou^h  and  then  say  "Ah,"  while  we  faradizc  or 
galvanizf^  the  neck.  It  is  often  of  advantage  to  reverse  the  current.  If  the 
pnliont  Huei-eeds  in  saying  "  Ah  "  once,  thu  voice  usually  returns  very  quickly. 
Internally  we  may  try  suUutaneous  iujcctious  of  etrychnin  in  doses  of  gr. 
^to  gr.  i  daily  (gm.  0.003  to  0.01). 
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CHAPTER   VII 

SPASM    OF   THE   GLOTTIS 
~  {LarynQumuB  Stridulua.     MiUar'n  Asthma.     Thymic  Asthma) 

iStioIogy. — Spapm  of  the  glottis  is  a  fUseape  whirh  m-curs  almost  exclu- 
sively in  children  under  three  years  of  age,  and  consists  of  attacks  of  spas- 
modic closure  of  the  glottis,  and  consequently  of  most  severe  dysfmcra.  Boys 
are  more  fre<piently  attacked  by  this  disease  than  girls,  hut  the  cause  of  tliis 
is  wholly  unkntiwn.  T!ie  old  nann.'  of  thymic  asthma  arose  from  the  idea 
that  the  attacks  were  due  to  an  increase  in  the  size  of  the  tliymus  gland,  but 
this  opinion  is  whoUy  unfounded.  The  relation  between  spasm  of  the  glottis 
and  rachitis  is  remarkable,  but  it  is  unexplained.  Nearly  two  thirds  of  all 
the  children  who  suffer  fmnv  s[>asrn  of  the  glottis  are  rachitic,  but  the  opinion 
which  was  once  held  tiiat  spasm  of  the  glottis  has  a  special  relation  to  the 
rachitic  eraniotabes  is  not  clearly  proved.  The  fact  that  it  is  often  combined 
with  eclampsia,  in  that  the  attacks  i>f  tpasm  (»f  the  glottis  arc  aggravated  by 
tH-lnnijilic  attacks,  and  thai  thi'  two  ulterriatc  with  each  other,  is  an  argument 
in  favor  of  a  central  origin  for  the  disease.  In  tlie  cases  which  come  on,  ns 
they  often  do,  at  the  time  of  dentition,  we  think  it  jiotisihie  iu  assume  a  reflex 
origin  for  the  spasm,  just  as  we  may  in  those  casca  which  seem  to  follow  a 
lai^'ngitis  due  to  taki?ig  eold. 

Symptomatology. — The  single  attacks  usually  come  on  nuddenly  by  day 
or  by  night,  cither  without  any  cause  or  from  sonip  external  iiilluence.  such 
as  crying,  swallowing'  lliiid,  or  somr  psychiral  disturbance.  They  usually 
begin  with  a  deep  inspiration,  followed  fjy  com[>lete  cessation  nf  respiration. 
The  L-liild  becomes  pale,  cyanotic,  looks  anxiously  about,  rolls  his  eyes,  and 
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makes  strained  and  labored  efforts  at  respiration.  In  severe  cases  there  is  a 
temporary  loss  of  consciousness,  and  tonic  and  clonic  spasms  in  the  muscles 
of  the  extremities  and  the  trunk,  as  has  been  mentioned.  The  attack  lasts 
from  some  seconds  up  to  two  minutes.  In  very  severe  cases  the  attack  may 
be  immediately  fatal.  As  a  rule,  however,  the  spasm  passes  off,  deep,  noisy 
inspirations  follow,  and  in  a  short  time  the  child  is  completely  well.  The 
severity  of  the  attacks  varies,  moreover,  in  different  cases,  and  it  varies  very 
markedly,  too,  in  the  same  child.  Sometimes  we  have  only  one  attack  or  a 
small  number  of  them,  while  in  other  children  they  may  come  on  ten  or 
twenty  times  a  day,  and  even  oftener,  and  may  last  with  varying  intensity 
for  months.  If  the  child  reaches  his  third  year  the  disease  almost  always 
disappears,  but  quite  a  large  number  of  the  children  who  suffer  from  spasm 
of  the  glottis  die  before  that  age,  either  in  the  attack  itself  or  from  other 
affections. 

Genuine  spasm  of  the  glottis  hardly  ever  occurs  in  adults,  but  similar 
attacks,  which,  of  course,  have  quite  a  different  significance,  are  sometinies 
observed  in  hysteria. 

Treatment. — The  treatment  must  be  especially  directed  to  the  child's 
general  condition.  The  child  is  usually  pale  and  emaciated,  and  if  we  suc- 
ceed in  improving  its  nutrition  with  iron  and  cod-liver  oil,  the  attacks  become 
less  frequent,  and  milder,  and  finally  may  wholly  disappear.  If  rachitis  exists, 
we  should  first  of  all  try  phosphorus  (1  part  in  10,000  of  cod-liver  oil).  The 
child  should  also  be  kept  in  moderately  warm  air  and  guarded  from  any  ex- 
posure to  cold.  Internal  remedies  to  prevent  the  recurrence  of  the  attacks 
are  very  uncertain  in  their  action.  We  may  employ  1  or  2  gr.  (gm.  0.05  to 
0.10)  of  chloral  hydrate  in  solution  every  hour  or  so;  bromid  of  potassium, 
10  to  30  gr.  daily  (gm.  0.5  to  2.0) ;  extract  of  belladonna,  etc. 

In  the  attack  itself  the  child  must  be  raised  up.  The  face  should  be 
sprinkled  with  water,  or,  if  the  attack  be  of  long  duration,  a  cool  shower  bath 
should  be  given.  Friction  should  be  applied  to  the  skin,  aided  by  mustard, 
or  a  mustard  plaster  applied  to  th'^  chest  and  calves.  If  the  attacks  are  very 
frequent  and  intense,  we  must  use  narcotics,  either  inhalations  of  chloroform 
or  subcutaneous  injections  of  morphin,  with  care,  in  doses,  for  a  child,  of 
■fy  to  ^f  of  a  gr.  (gm.  0.001  to  0.005). 


CHAPTER   VIII 

NEW    GROWTHS    IX    THE   LARYNX 

SixcE  new  growths  in  the  larynx  are  of  interest  mainly  to  specialists  and 
surgeons,  we  will  here  glance  but  briefly  at  them.  We  must  remember  espe- 
cially, however,  that  they  can  be  recognized  only  by  the  aid  of  the  laryngo- 
scope. It  unfortunately  often  happens  that  a  patient  is  treated  for  a  long 
time  without  success  for  a  "clironic  laryngeal  catarrh,"  when  the  laryngo- 
scope finally  shows  that  a  new  growth  is  the  cause  of  the  hoarseness.  It  is  of 
esi>ecial  importance,  however,  to  make  a  diagnosis  as  early  as  possible,  par- 
ticularly in  carcinoma,  since  the  earlier  the  operation  is  done  the  better  is 
the  chance  for  success  (vide  infra). 
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A.     BENIGNANT   GROWTHS  IN   THE  LARYNX 

1.  Papilloma. —  ra|iillimia  is  one  of  iUv  auumoiwM  uvw  j^ntwths  in  the 
larynx.  It  funiis  •j^lanthilar,  eaulinower-liko  *.'.\cru.scencc8,  which  are  usually 
situated  on  tho  anterior  part  of  the  vwul  cnnln,  rarely  on  tho  false  cords. 
'I'hu  hiis(»  4>f  lltH  swtfiliiig  is  hruiui  or  ]>eilifuIalod.  Tlie  growths  are  often 
iiiiilti|ih'.  We  do  not  know  the  speuia]  cause  of  their  origin.  It  is  worthy  of 
nol(^  t)iai  |ia|>illnrna,  like  cither  hcMi;^Miunt  growth.^  in  the  larynx»  is  seen  much 
nioro  frfM|iK']il3y  in  nii-n  than  in  women. 

a.  Fibroma.^ Fihrorna  in  the  hirynx  is  eom|iaratively  <Mniinion.  The 
pedtL-uiatud  tumors  known  as  *'  iarj^ngeal  polypi  ''  are  usually  libroinala. 
They  are  generally  situated  on  the  vocal  cords  and  form  whitish  or  reddiab- 


Fra.  37. 
Figs.  .37  and  38.— (From  Zicmmen.) 


i-iu.  .in. 
Pocliculated  fihromiita. 


brown  swcllingH,  from  the  size  of  a  pea  to  that  of  a  cherry,  vascular  and 
dense  or  aoft  (see  Figs.  37  and  38).  There  is  no  evidence  that  persons 
who  use  their  voices  very  much  art*  pspttiiilly  liuble  to  the  formation  of 
fibromata. 

3.  Cysts  and  Polypi. — Cysts  and  "  mucous  polypi  "  rarely  occur.  They  are 
probably  duu  to  Ibu  retention  of  the  secretion  in  a  mucous  gland  from  tlie 
stoppage  of  its  orifice.  We  find  them  in  the  ventricles  of  Morgagni,  on  the 
epiglottis,  etc.  In  a  very  few  cases  we  also  sec  in  the  larynx  lipnmata, 
myxomata,  separated  jM^rtions  of  thyroid-gland  tissue  whidi  luive  begun  to 
grow,   enchoudroinata,   etc. 

The  symptoms  which  are  excited  by  benignant  tumors  in  the  larynx  de- 
pend partly  upon  the  situation  and  partly  upf»n  the  size  of  the  new  growth. 
Small  jKjlypi  may  exist  wholly  without  symptoms,  and  they  are  found  only  by 
clianee  un  laryngoseopic  investigation.  Usually,  hoAvcver,  the  presence  of 
disturbances  of  phonation  (hoarseness,  a  marked  change  in  piloli.  secondary 
tones),  persistent  cough,  or  respiratory  disturbances  when  the  tumor  is  a 
large  oue,  are  the  symptonjs  which  give  occasion  for  an  examination.  Abnor- 
mal sensations  in  the  larynx  are  by  do  means  the  rule,  and  pain  is  wholly 
absent. 


I 


B.    MALIGNANT   GROWTHS.     CARCINOMA   OF  THE   LARYNX 

Sarcomata,  arising  from  the  true  or  false  vocal  conls,  are  xfiy  rare.  Thi 
only  malignant  new  growth  of  the  larynx  of  great  practical  importance  i 
carcinoma. 

C'arcinomata   develop    usually    in    old    people^   either   primarily    in    tbi 
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larynx  or  secondarily  from  affection  of  the  neighboring  organs.  In  the  first 
case  the  vocal  cords  or  tlie  ventricles  of  Morgagni  arc  the  points  most 
frequently  attacked.  An  extension  of  tlie  disease  to  the  larynx  is  seen 
especially  in  cancer  of  the  tongue  or  pharynx,  rarely  in  cancer  of  the 
oesophagus. 

The  symptoms  of  cancer  of  the  lar>Tix  develop  slowly.  Hoarseness,  dys- 
pliagia,  pains  in  the  larynx  often  shooting  up  into  one  ear  or  the  temporal 
region,  the  appearance  of  respiratory  symptoms,  and  finally,  but  only  in  the 
later  stages,  as  a  rule,  the  signs  of  general  weakness  and  emaciation  which  are 
seen  in  almf^st  all  forms  of  carcinoma,  form  the  picture  of  the  disease.  En- 
largement of  the  cervical  lymph-glands  is  sometimes  an  early  symptom,  but  it 
may  be  wholly  lacking.  The  diagnosis  is  possible  only  by  the  aid  of  the 
laryngoscope.  Besides  this,  a  digital  examination  may  at  times  be  of  diag- 
nostic value  by  the  detection  of  the  characteristic  hardness  about  the  entrance 
or  in  the  neighborhood  of  the  larynx.  A  general  description  of  the  laryngo- 
scopic  appearances  cannot  be  given  on  account  of  the  diverse  character  of  the 
cases.  We  see  the  uneven,  injected  new  growth,  covered  with  mucus  and  often 
ulcerated,  and  besides  this  at  times  the  secondary  appearances  of  catarrh, 
a  developing  perichondritis,  etc.  In  many  instances  the  diagnosis  is  quite 
easy,  but  in  other  cases  protracted  observation  is  required.  It  may  be  diffi- 
cult, however,  at  times,  to  distinguish  it  from  tuberculosis  or  from  syphilis. 
We  may  be  aided  in  such  cases  by  a  search  for  tul>ercle  bacilli,  by  tuberculin 
injections,  or  by  the  results  of  antisyphilitic  treatment.  All  the  other  organs 
of  the  patient  therefore  must  always  he  carefully  examined.  In  doubtful 
cases  it  is  proper  to  remove  a  bit  of  the  endolaryngeal  growth  and  examine 
it  histologically. 

TREATMENT 

Surgical  treatment  is  the  only  one  for  all  laryngeal  new  growths.  We 
must  refer  to  the  special  works  for  the  details.  Laryngologists  have  devised 
numerous  instniments  for  the  removal  of  benignant  polypi,  by  which,  under 
the  guidance  of  the  laryngoscope,  the  new  growth  is  cut,  snared,  crushed,  or 
torn  off.  The  pcrforiuaucc  of  tlie  operation  is  made  much  easier  by  inducing 
IcK-al  anaesthesia  of  the  laryngeal  mucous  membrane  by  painting  with  cocain. 
Nevertheless,  wc  firmly  believe  that  in  all  severe  cases  the  "  endolaryngeal " 
operations  should  he  superseded  by  laryngotomy.  Carcinoma  of  the  larynx 
can  be  cured  only  through  removal  of  the  tumor  by  laryngotomy  (splitting  of 
the  larynx)  or  by  total  extirpation  of  the  larynx.  Laryngotomy  is  compara- 
tively free  from  danger,  while  total  extirpation  has  met  with  permanent  suc- 
cess as  yet  in  but  few  instances.  If  surgical  interference  is  no  hmger  prac- 
ticable, we  can  endeavor  merely  to  mitigate  the  suffering  of  the  patient  by 
means  of  morphin,  cocain,  and  other  narcotics. 
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SECTION  III 
Diseases  of  the  Trachea  and  the  Bronchi 


CHAPTER  I 

ACUTE  CATARRH  OF  THE  TRACHEA  AND  THE  BRONCHI 

{TracheixU  and  Actite  Catarrhal  Bronchitia) 

iEtiolo^. — Acute  cfltarrli  of  the  lart^cr  air-pnt;i*age8,  of  the  trarlioa.  and 
larger  hnuulii,  u  a  fre<|UL'.nt  iJiiR^atie,  and  it  niay  often  arise  from  taking  cold. 
It  is  conceivable  that  the  inhalation  of  cold,  damp  air  eometiraes  directly 
affects  the  mucous  membrane  of  the  upper  air-pas-safrps.  Bronchial  catarrh 
is  very  often  associated  wilh  a  coincident  catarrh  of  the  larynx,  and  more 
rarely  of  the  pharynx.  In  the  ordinary  niiUi  fonn^  the  ratnrrli  is  usually  con- 
fined to  tfie  traclica  and  the  first  large  branches  of  the  bronciii,  while  the  finer 
bronchi  remain  healthy. 

Mure  intense  inHammation  of  the  bronchial  nnicous  membrane  is  the  re- 
sult of  active  mechanical  or  chemical  irritation.  A  severe  bmnehitii*  develoj>8 
after  the  inhalation  of  noxious  ^ases,  nitrouB  and  sulphurous  oxids,  chiorin, 
bromin,  etc.,  as  is  often  observed  iu  operatives.  The  inhalatitm  of  smoke  and 
duat,  especially  vegetable  dust,  works  Ju  the  same  injurious  fasliion,  and  the 
followers  of  many  trades  and  ciuploymentH,  hucIi  as  millers.  wo(d  workers,  col- 
liers, etc.,  are  especially  subject  to  disease  from  Uiis  cause.  In  this  form  of 
bronchitis  the  catarrh  often  extends  to  the  finer  bronchi. 

The  bronchitis  which  develops  in  the  course  of  other  acute  and  chronic 
disease  is  still  curnirumer  than  the  primary  forms  already  mentioned.  It  is 
often  due  to  inl'ecrtiinis  causes,  sucii  as  certain  infectious  disc^ascs,  es]>ecia!ly 
measles,  wlit>o]iing  c^mgh.  and  influenza.  In  these  diseases  bronchitis  is  one 
of  the  most  constant  local  affections,  antl  is  probably  dependent  immtnliately 
upon  the  primary  infection.  Bronchitis,  however,  develops  secoiularily  in 
most  of  the  other  acute  infectious  diseases,  and  is  due  largely  to  t!ie  inlmla- 
tion  of  noxious  substances  from  the  upper  part  of  the  air-passages.  This  ia 
the  explanation  of  the  bronchitis  in  diphtlicritic  prucesses  in  the  pharynx 
and  larynx,  in  so  far  as  it  does  not  dei>end  upon  a  direct  extension  of  the 
disease,  and  also  of  the  broncliitis  in  smallpox,  etc.  Bronchitis  may  also  be 
met  with  in  all  other  forms  of  severe  disease,  because  ret.enti<m  of  secretion, 
putrefactive  processes,  inflammation,  thrush,  etc.,  occur  in  the  cavity  of  the 
mouth  and  pharynx,  and  from  them  chemical  or  organic  irritants  may  easily 
be  inhaled  into  the  bronchi.  The  imperfect  expectoration  in  all  severe  dis- 
eases is  a  still  more  harmful  factor  than  this  iidialation.  The  secretion  re- 
mains in  the  bmntfii,  pnH-esscs  id'  decomposition  arise  in  the  stagnatiuj^ 
mucus,  bacteria  collect  and  h-ad  to  a  bronchitis,  and  (inally  lo  the  lobular 
pneumonia  which  is  s<t  often  found  (vide  infra).  The  Icssciu'd  power  of 
rpsistinjii:  injurious  influences,  proilitred  in  the  mucous  niembrniic  liy  sevoro 
bodily  diaeoac,  also  facilitates  the  development  of  catarrhal  inllamniatioii.    In 
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all  (lisea8e  in  which  deglutition  is  nfft'cted  (as  in  paralysis  of  lln'  ppi^rlrtlti.s 
or  of  tlu'  plmivn>,'t'al  iiiUMrluH),  anil  in  alt  diseases  aitentK'd  hy  frec|uent  vumit- 
ing  ur  cliokini^  U'ttHt^^^f  of  tlic  a'snp|jiij;us,  ett-.),  necondary  hroncliitis  witli  its 
Be'iuela?  may  fn^ue  from  the  infjalation  of  ^mall  particles  of  ea^iily  docoinjK)s- 
able  food. 

We  do  not  know  how  far  we  may  claim  tliat  infectious  agents  act  as  a 
cause  of  primary  bronchitis,  yet  it  is  not  improbalile  that  many  cases  Imve 
such  an  aetiology.  It  is  e«|)ccia]Iy  likely  that  niuny  nisew  of  bronchitis  due  to 
"catching  cold*'  really  have  something  inl'ecljous  about  thcin.  nml  that  the 
prece<ling  exposure  to  cold  haa  merely  hiwerud  the  iiriturul  powern  i*f  resist- 
ance, and  thus  permitted,  or  at  any  rate  promoted,  inlVi-fifin.  This  infection 
16  probably  not  due  to  any  Rpecial  specific  bacteria  but  to  Ific  ordinary  germs 
of  inflammation  (sta|>hyliic(icci,  etc.). 

Kinally,  we  must  iiicntiou  that  acute  bronchilis  is  sometimes  merely  an 
exn<'erl)atinn  of  n  previous  chronic  bronchitis.  We  will  return  later  to  tills 
important  and  not  uncomnmn  pnx-cfts. 

The  predisposition  to  acute  bronchitis  varies  in  different  persons.  We  do 
not  know  definitely  on  what  ground  sucli  an  increased  predisjuisitinn  to  l>nm- 
chial  disease  rests,  ntvr  why  we  meet  with  it  sometiiiR'H  in  Hie  weak  nud 
anemic,  and  at  other  times  in  so-called  *'  full-blooded  **  persons.  Bromliitis  is 
more  frequent  in  cliildren  and  old  people  limn  In  tliose  in  middle  life.  Most 
of  the  cases  occur  in  the  spring  and  autvimn. 

Symptoms. — Pain  in  the  chest  may  be  present  in  some  cases  of  simple 
catarrhal  bronchitis,  but  nsually  only  in  a  nvnderale  degree.  In  severe 
tracheitis  ))atients  often  have  a  painful  feeling  of  soreness  in  the  neck  and 
behind  the  upy)er  part  of  the  sternunij  and  this  is  increased  on  coughing. 
The  mucous  membrane  of  the  bronchi,  ap[iarently,  has  no  nerve  fibers  which 
are  sensitive  to  pain,  and  the  pains  in  tlie  chest  which  are  often  present  in 
bronchitis  are,  as  a  rute,  muscular  pains  in  the  intercostal  nmscles,  or  the 
insertion  of  the  diaphragm,  due  to  the  severe  paroxysms  of  coughing. 

Cough  is  one  of  the  most  cons^tant  syiuptonm  of  broncldtis,  and  by  it  usu- 
ally the  attenlifjti  of  the  palicnl  or  of  the  [iliysician  is  hrst  culled  to  the  exist- 
ing thoracic  atTectinn.  The  cough  may,  of  course,  be  due  to  a  laryngitis,  if 
that  is  also  present.  There  is  no  doubt,  iiowever,  that  a  cough  may  be  ex- 
cited in  a  refle.x  manner  from  the  mucous  mend^rane  of  the  trachea  and  uf 
the  larger  as  well  as  of  the  liner  bronchi.  Experiments  have  shown  that  the 
point  of  bifurcation  of  the  tniclica  is  cspeeially  irritahh*.  and  many  severe 
paroxysms  of  roughing  mny  be  due  to  an  irrituiion  of  this  very  spot  frrtm 
the  arcnmnhition  of  secretion.  The  intensity  of  tfie  cough,  moreover,  is  very 
different  in  individual  cases,  which  is  due  in  part  to  tlte  degree  and  extent  of 
the  bronchitis  and  in  jiart  to  the  individual  irritability  of  tlie  j)erson  affertfd. 

The  expectoration  ciuisists  of  liic  secretion  ami  oxmlation  from  the  in- 
flanu'd  nnicoufi  mendjrane.  Its  abundance  and  consistence  vary  considerably 
in  the  different  cases.  We  distinguish  a  catarrh  with  an  abundant  secretion 
from  the  so-called  "dry  catarrh.'"  In  the  latter  only  a  little  viscid  sputum 
is  ex|>ectorated,  but  in  the  former  thu  ex|>ect(»niti«m  is  more  abundant  and 
niucopurnlcnt,  or  seroniucous,  a  thin  fluid  separating  into  layers  <m  stand- 
ing {indf  infra).  Very  often  in  the  beginning  of  the  disease  the  expectora- 
tion is  scanty  and  viscid — the  sputum  cntdnm  of  the  old  physicians;  and  later 
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it  becomes  more  aI>uTi<Unt,  more  fluid,  and  more  purulent — the  sputum  coC" 
Inm,  In  catarrh  i»f  tin'  linor  l>ri>nihi  tlio  oxftfctnrrttinn  nmy  contain  litlle 
tough  nnu'nts  or  nim*f|niruk'iit  ca.^^ts  of  Iht:;  Imiiu'lii.  It  may  Ue  state*]  in 
general  tlint,  the  rlninu-terifitic  of  eimple  broncliitic  sputum  is  the  inucoufl 
adinixtuiv  in  enntraHt  Ut  the  purulent  nr  seropxirulfnt  sputum  from  plithisical 
cavities,  etc.  We  rnav  readily  nHnirni/<e  tlie  nuicous  i*i»?itciits  of  the  sputum 
by  the  tenacity  with  which  it  clings  to  the  liottitni  of  ttie  (>i)ulutu  cup  when  the 
cup  is  tipped.  A  simple  catarrhal  expectoration  hIiowh  nothing  peculiar  under 
the  microacope.  The  pus  corpuscles  are  often  swollen,  and  sliow  more  or  lesa 
marked  fatty  defeneration.  A  nli^ht  inhnixture  *tf  hhiod  may  occasionally  he 
present  in  severe  t»ronchitis,  hut  it  usually  Ihih  no  special  signiticance,  lieing 
at  times  merely  the  result  of  severe  fits  iif  couching.  A  more  marked  and 
persiatent  admixture  of  blood  is  seen  in  the  catarrhal  sputum  of  some  cases 
of  intense  bronchitis  in  drunkards,  so  that  we  may  even  speak  of  a  *' hemor- 
rhagic bronchitis." 

I>yspnu'a  is  usually  entirely  absent  in  simple  mild  bronchitis,  but  marked 
shortness  of  breath  may  be  noticed  in  extensive  catarrh  of  the  finer  bronchi. 

Phfjsiral  Ej'amittation, — W'c  may  obtain  direct  evidence  of  the  condition 
of  the  tracheal  nnicous  mendirane,  with  due  practice,  by  the  laryngoscope.  We 
Bee  a  redilening  nf  llitt  nicniiiranc,  and  sotnetiruis  an  ahimnaal  abundance  of 
secretion  on  it,  if  there  is  a  tracheitis,  Otlier  methods  of  physical  exaniinatloQ 
are  at  our  service  for  judging  of  the  changes  in  tlie  bronchi. 

Tns))cction  of  the  thorax  shows  nolliing  abnormal  in  the  milder  forms  of 
bronciiitis.  The  respiration  is  somewhat  lu-celerated  and  the  expiration  pro- 
longed in  severe  bronchitis,  especially  if  the  tiner  bronchi  are  atfected.  Per- 
cussion in  uncomplicated  bronchitis  shows  nothing  abnormal  in  the  pulmonary 
resonance.  In  extensive  catarrh  of  the  finer  bronchi  an  acute  dilatation  of  the 
lung  is  apt  to  occur,  with  a  ilesoent  of  the  lower  margin  of  Hie  lung.  Auscul- 
tation, too,  shows  nothing  unusual  in  many  cai^ea  of  mild  catarrh  limited  to 
the  trachea  and  large  bronchi,  but  in  the  cases  in  which  the  smaller  bronchi 
are  the  seat  of  the  catarrh  and  there  is  a  nmrked  accumulation  of  secretion 
in  them,  we  hear,  i>eside.s  the  vesicular  respiratirm,  the  so-called  rbnnchi  which 
almost  wholly  liidi^  it.  In  dry  brnnchitis  we  syieak  of  iunnniirig  or  buzzing 
sounds  (sonorous  rbonchi}  or  shrill,  whistling  stnnidt*  (sibilant  rhonchi)  ac- 
cording to  their  pitch.  These  sounds  are  probably  due  to  stenosis,  and  are 
caused  by  the  passage  of  the  air  througli  narrow  portions  of  the  bronchi.  The 
narrowing  occurs  in  part  from  the  swelling  of  the  nuicnus  niciubiane,  in  part 
from  the  accumulation  of  secretion.  The  uuif^ses  of  secretion  themselves,  if 
they  are  set  in  vibration  at  the  same  time,  may  jiossibly  take  part  in  the  pro- 
duction of  the  humming  noises.  If  the  amount  of  secretion  collected  in  the 
bronchi  is  more  abundant  and  of  a  more  fluid  consistence,  it  gives  rise  to 
"moist  rales''  on  the  passage  of  the  air.  These  are  distinguiahed  as 
"coarse,"  "medium,"  or  *'  fine  moist  rales,"  according  as  they  occur  in  the 
larger  or  smaller  bronchi. 

Other  symptoms  of  disease  are  (iften  present  I)e8ide8  those  already  men- 
tioned as  being  due  directly  to  the  brnnehitii^.  The  general  health  is  usually 
disturl)ed  in  a  severe  hr<»nchial  catarrh.  The  pulient  iloes  not  feel  well,  and 
has  less  appetite  than  usual.  A  moderate  nmnunt  of  fever  is  often  present, 
especially  toward  evening.    An  increase  of  tempernture  above  102°  or  103'  F. 
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(39°  C.)  is  rarely  seen  except  in  children.  The  patient  Rametime.*^  imiupljiiiis 
of  lu'ailache,  which  is  incrcawij  by  severe  cmighing.  There  can  Iw  a  (juestion 
of  wmi plications  only  when  the  inflammalinn  exfends  to  other  jmrts  of  the 
,av«pinitor)'  inuc-ous  memhranc.  Mihl  IjmtKliitis  is  nl'ten  associatctl  with  eoryza 
and  laryngitia,  while  severe  bronchitis  rnay  lead  to  catarrlml  pneumonia  {vide 

ufra). 

Forms  of  Bronchitis. — The  separate  fonns  of  bronchitis  are  distinguished 
chiefly  hy  the  dejj:roe  of  extension  of  the  catarrh, 

1.  TuK  MiLDKR  FoUMS  OK  AccTE  liUijNciiiTis. — In  most  cases  of  simple 
primary  bronchitis,  as  well  as  in  many  mihlcr  attacks  of  pccondar)'  bronchitis, 
tlie  catarrh  is  limited  to  the  mucous  rnenihrane  of  the  larger  hmuchi.  Ex- 
posure to  cold  and  otlier  injurious  influences  are  frequent  caiiHcs  of  the  pri- 

mry  form.  Tlie  synaptiiniK  are  moderatt?.  Tlie  ('(mgh,  hnwevetj  nifty  he  ipiile 
trouhlesoMie.  tlfttai  fever  is  ahsent  or  but  slight.  Upon  auscultation,  par- 
ticularly over  the  lower  lobes,  hut  soniclimcs  over  the  entire  lungs,  are  heard 
aiumerous  rather  coarse  wheezing  or  rattling  sounds,  usually  with  some  sym- 
Jiietry  of  distriimtion;  hut  in  many  ea.ses,  as  we  have  said,  there  may  he  noth- 
ing abnonnal  heard,  so  that  the  diagnosis  will  liiivo  to  rest  nierely  upon  the 
bjectJve  discomfort  in  the  chesi,  the  c*>ugh,  anil  the  expectoration.     With 

rojjcr  care,  simple  primary  bronchitis  runs  its  course  in  a  few  days,  or  at 
the  most  in  a  few  weeks,  and  ends  in  complete  recovery.    If  the  patient  exposes 

imself  recklessly,  or  the  a'tinlogical  factorn  eonlirme  to  be  active,  the  diwase 
tmiy,  however,  grow  worse,  prove  to  be  very  tedious,  and  finally  develop  into 
chronic  bronchitis. 

2.  The  Severer  Febhii.e  Forms  of  Acute  Bronchitis. — Sometimes 
acute  bronchitis  assumes  a  severer  form,  whether  because  the  influences  wliich 
^ive  rise  to  it  are  unusually  vii^lerit,  or  heeause  it  is  due  to  some  special  and 
periiaps  infectious  cause.  In  such  eases  the  symptoms  are  more  marked,  the 
bronchial  rales  more  abundant,  tlie  general  condition  of  the  patient  worse. 
Kot  infrequently  there  is  fever  for  several  days,  or  even  for  one  or  two  weeks, 
the  t>7)e  being  irregularly  remittent,  hut  the  temperature  is  usually  102°  or 
103°  F.  (39''  to  3JJ.5°  C),  altiiougU  it  may  go  higher.  The  expectoration  is 
usually  mucopurulent,  but  it  often  contains  much  pus;  in  other  cases  it  may 
be  sero-mueopuiulenL  The  amount  is  tlien  greater,  and  it  forms  distinct 
layers  on  standing  in  a  beaker  glass.  The  author  1ms  nut  infrequently  noticed 
tliat  there  is  more  liability  in  tlie  severer  forms  of  aeule  hroncliitis  to  have 
the  disease  mainly  limited  to  one  lohe,  or  at  least  to  one  lung^  but  we  may 
have  a  severe  diffuse  hronchitis  on  both  sides. 

The  aetiology  of  acute  felirilc  hrnnchiti:^  has  been  but  little  studied.  Bac- 
'teriologicnl  examination  of  the  i^putinn  usually  gives  no  definite  residts.  since 
we  always  tind  many  mieroorgauisms.  Many  acute  cases  may  he  caused  hy 
the  ordinary  pus  cocci.  At  tfie  time  of  a  pneumonia  epidemie  we  Imve  rejieat- 
e<lly  seen  cases  of  acute  bronchitis  with  high  fever  and  herpes,  but  without  any 
eigns  of  pneumonic  infiltration.  The?ie  were  probably  due  to  pneumococcua 
fection.  In  other  ca.ses  there  is  perluips  an  infliienza  infection. 
We  would  add  in  particular  that  many  acute  febrile  cases  of  bronchitis 
prove  on  closer  investigation  (more  careful  questioning)  to  be  acute  exacer- 
bations of  a  mild  chronic  bronchitis — "acute  recurrent  bronchitis."  The 
chronic  disease  of  the  bronchial  mucous  membrane  apparently  affords  a  favor- 
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able  opportunity  for  new  infwtion.  In  other  inptanccs  it  is  merely  an  acute 
exacerbation  of  the  oUI  cljronic  process.  Such  an  urntc  hnmchitiB  may,  of 
cnnrse,  occur  repeatedly  in  the  same  patient. 

3.  Catakiui  of  thi:  Finkk  Bhonciii — Capillary  BuoNrurns. — A  sim- 
ple primary  bronchial  tatarrh  rarely  extemls  to  the  finest  bronchi  in  adults. 
The  secondary  bronchitisi,  however,  which  develops  in  other  severe  diseases 
{vide  supra)  often  extends  into  the  ultimate  divisions  of  the  bronchi,  and 
finally  leads  to  the  formation  of  notlules  of  h>Uulnr  pneumonia — "  catarrlml 
pneumonia"  (vide  infra).  We  recognize  the  i[nplicati»m  of  the  finer  bronchi 
by  hearing  the  higl»,  shrill,  whistling  rhonchi  (sibilant  rhnnchi),  or  the 
abundant  fine,  moist  rales.  Respiratory  symptoms  may  bu  fjuite  marked  in 
extensive  catarrh  of  the  tiner  bronchi.  Respiration  is  evidently  ac-celcrated, 
the  inspiration  is  of  llie  eostal  type  ami  re<|iiireH  the  aid  of  the  atvessory 
res[iiratory  niusch's  of  the  neck  (tlie  t^teraoniastoids  and  scalcnl),  and  expi- 
ration is  usually  prolonged.  There  is  often  quite  a  severe  cough.  The  ex- 
pcctonilion  is  mucopurulent  and  usually  not  very  abundant. 

Capillary  loituchitis  in  children  is  of  great  jiractical  importance.  Bron- 
phitjs  in  yountj  cliildrcn  always  has,  as  experience  tells  us,  a  tendency  to 
attack  the  smaller  hnmchi.  Kxtcnsivc  hronehitis  is  seen  espreially  in  weak 
children  who  are  rachitic  or  predisposed  to  tuberculosis.  Children  have  a 
great  tendency  to  he  attacked  with  bronchitis  at  the  time  of  the  first  den- 
tition. 

The  parents'  attention  is  usually  called  to  the  disease  by  tlie  appearance  of 
a  cough,  which  is  excited  especially  by  the  child's  crying.  Small  children 
never  expectorate,  for  they  swallow  the  secretion  whicli  is  coughed  up  into  the 
pharynx.  The  rapidity  of  respiration  is  very  striking,  it  being  increased  to 
sixty  or  eighty,  or  even  more,  in  a  minute.  The  renpiration  is  also  lalwred, 
but  it  is  usually  superficial,  and  in  severe  cases  irregular.  There  is  generally 
a  distinct  respiratory  play  of  the  ala?  nasi.  We  often  see  a  retraction  of  the 
lower  lateral  portions  of  the  thorax  on  inspiration  as  a  result  of  the  imper- 
fect entrance  of  air  into  the  smaller  bronchi.  The  expiration  is  fref|ucntly 
noisy  and  groaning  in  children.  We  iiear  extensive  tine,  moist  rules  over  the 
lungs.  In  severe  cases  the  child  becomes  restless,  anxious,  perhaps  markedl3' 
pale  and  cyanotic,  and  finally  apathetic  and  stupid.  In  such  cases,  however, 
wc  have  no  longer  to  deal  with  simple  bronchitis,  but  catarrhal  pneuuionia 
has  uln*ady  df'velo|M*d.  The  disea.-^c  alinost  always  runs  iis  course  wilfi  fever, 
the  temperature  rising  to  l(»r  F.  (  H>°  C. )  and  over.  The  pulse  is  increased 
to  120  or  140  or  more  per  luinute.  The  duration  of  the  disease  is  seldom  less 
than  two  or  three  weeks,  and  it  nuiy  last  much  longer.  Death  may  ensue,  espe- 
eially  in  ill-nourished  4'liildre!i.  partly  as  a  result  of  general  weakness,  anil 
also  directly  from  the  imperfect  respiration.  In  such  cases  wc  (irid  at  the 
autopsy  ^ot  only  diifusc  bronchitis,  but  also  almost  always  lobular  pucunmnia. 
In  many  cases  a  gradual  recovery  iinally  takes  place  in  spite  of  the  most 
severe  symptoms. 

The  secondary  bronchitis  in  children  complicating  measles,  whooping 
cough,  diphtheria,  etc.»  has  the  same  tendency  to  involve  the  finer  bronchi 
an<1  to  lead  to  lobular  pneumonia. 

In  conclusion,  we  must  mention  that  acute  bronchitis  in  old  persons  is 
also  apt  to  attack  the  finer  bronchi,  and  it  may  i)e  dangerous  partly  from  the 
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general  exhnustion^  partly  from  the  occurrence  of  respirator}*  symptoms  and 
cardiac  wonkTicPK,  as  in  lolniliir  j)nciinionia. 

Dia^osis. — The  diagnosis  of  bronuliitis  pret^cnts  no  ppcoial  difficulty.  It 
18  obtained  directly  by  the  discovery  of  riioiiclii  uu  ausirultation.  If  these 
fail,  we  conclude  that  there  is  a  mild  catarrh  of  the  larjjer  hronchi  from  the 
presence  of  cough  and  e.\|)ectoration,  if  no  causae  for  the  cough  in  to  he  found 
in  an  alTection  of  the  larynx.  Tiie  t|uesti(tn  is  more  dilllcult,  hut  it  iuuhI 
always  be  considered,  whether  a  given  bronchitis  i8  a  couiriion  primary  catarrh 
or  secondary  to  some  other  afFwIinn.  This  question  naturally  can  he  deriiled 
only  by  a  very  careful  examiniition  of  the  body.  \Vi?  mufit  always  rerneniber, 
furthermore,  that  Hcvcrc  ])nlnionary  afTections  may  be  at  first  (|uite  latent 
and  show  oltectivcly  merely  the  nigns  of  simple  bronchitis,  while  later  pniMi- 
monia,  a  tiil)crcular  affection,  or  something  similar,  develops.  A  broncliitia 
vhicli  is  unilateral,  or  in  which  the  signs  arc  to  be  found  in  circumserilj^d 
localities,  nmst  therefore  be  rcganleil  as  suspicious.  It  has  long  Wn  known 
tliat  broncbitift  in  the  apices  of  the  lungs,  the  "apex-catarrh;'  is  often  the 
first  objective  change  to  be  met  with  in  puhnouar)*  phthisis.  Wc  can  only 
C*>njectnre,  and  not  pronounce  with  certainty  on  objective  evidence,  whether 
Jiodulea  of  lobular  pneumonia  are  present  or  not  in  diffuse  bronchitis  affecting 
the  finer  bronchi. 

From  what  has  been  said,  it  is  clear  that  we  should  be  cautious  in  our 
osis  regarding  cases  of  severe  bronchitis,  especially  in  children  and  ^jKI 
e.    The  prognosis  in  the  milder  forms  of  bronchitis  i*,  of  course,  always 

erv  favoral^le. 

Treatment. — The  prophylaxis  of  primary  bronchial  catarrh  consists  in  the 
removal  of  all  the  injurious  influences  nientioucd  which,  as  exiwrieuce  shows, 

my  give  rise  to  bnuichitis.  Careful  hardening  of  the  skin  to  the  effects  of  a 
change  in  teni|)erature  is  of  service  in  perstms.  piirticularly  children,  who  have 
B  special  tendency  to  bronchitis,  as  we  have  already  said  in   regard   to   the 

rophylaxis  of  laryngitis.  It  is  very  importanl  lo  reuieniber,  in  Ibis  conntK:- 
tion,  that  we  can  abso  be  sueeessfu!  in  nur  prophylactic  measures  against  sec- 
ondary hronchitiR.  Kwping  the  montli  and  |)liarynx  clean,  urging  deep 
inspirations,  and  aiding  exyH^ctoration  by  the  linicly  use  of  Lepid  baths  and 
^*hower  I»aths,  may  often  prevent  bronchitis  or  keep  it  within  bounds,  when  it 
would  surely  develop  if  the  patient  wore  neglected. 

Simple  hygienic  measures  sullice  in  the  treatment  of  mild  cases  of  acute 
bronchitis.  The  patient  sliould  be  kept  warm,  should  remain  in  his  room, 
or,  if  there  be  any  fever,  in  bed.  Diajthoretic  renieilics  have  long  been  praised 
AS  especially  potent  in  tlie  treatment  of  acute  bronchial  catarrh.  The  ]mtient, 
therefore,  should  drink  httt  tea,  pectoral  tea  *  (^'  Brusttliee  *'),  or  elder  tea,  etc., 
or  hot  milk  mixed  with  Seltzer,  a  remedy  whose  ellicacy  is  fretjuently  praised 
by  the  patient.    The  tougher  the  sputum  and  the  more  difficult  expectoration, 

he  more  abundantly  sitould  we  give  warm  drinks  (Kms  water,  pectoral  tea, 
letc.).  Local  treatment  of  the  mucous  membrane  by  inhalations  is  usually 
illusory,  for  only  the  smallest  part  of  the  inhaled  fluid  reaches  the  bronchi. 
We   may,   however,  prescribe   inhjila(i<uis  of  wartn  steam,  or  a  one-  or   Iwo- 


'  A  favorite  German  houmtbold  remedy,  eonsisting  of  an  iofuaion  of  eight  parts  of  nltlur«. 
^tbree  parts  of  licorirr.  oac  part  of  urria  root,  four  parts  of  coltsfoot,  and  two  parts  each  of  mullein 
and  aniseed. — Trans. 
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per-cent  solution  of  common  salt,  especially  with  a  dry  cough  and  a  secretion 
which  is  hard  to  loosen. 

Otherwise  we  must  employ  sjiiiptoniatic  treatment.  A  mustard  planter  or 
a  cold,  wet  compress  ahout  tlie  chest  does  good  servitje  with  severe  subjective 
thoracic  symptoms.  In  severe  cases  a  few  dry  cups  may  l>e  very  useful  in 
adults^  but  local  ahstractions  of  blood  are  never  neressary  in  simple  bron- 
chitis. If  tliere  is  troublesome  cough,  so  as  to  disturb  the  rest  at  night,  we 
may  presenile  small  doses  of  mnrphinj  5  to  8  grains  of  Dover's  powder 
(gm,  0.3  to  0.5),  15  to  20  drops  of  clierry-laurel  water,  codein,  etc.  When 
expectoration  is  difficult,  we  may  use  the  so-called  expectorants — ipecac, 
chlorid  of  ammonium,  apomorphin,  senega,  etc. 

We  have  already  repeate*lly  mentioned  the  use  of  tepid  baths  and  shower 
baths,  indicated  in  severe  diffuse  bronchitis  developing  secondarily  in  the 
course  of  other  acute  diseases. 

Warm  or  tepid  baths  with  somewhat  cooler  shower  baths,  two  or  three  times 
a  day.  are  also  to  be  used  as  a  most  powerful  remedy  in  severe  cases  of  capillary 
bmiitbilis  in  children.  The  batlis  assist  expectoration  and  guard  against  the 
possibility  of  the  development  of  lobular  pntuitjionia.  Wet  packs  applied  to 
the  tliorax  or  over  the  whole  body  are  serviccrablu.  The  child  should  be  wrapped 
to  the  neck  in  a  sheet  which  has  been  previously  dipfied  in  water  at  a  tem- 
perature vnrying  with  the  degree  of  the  fever  from  08°  to  77**  F.  (20"  to 
85*  V.)  and  uell  wrung  out.  It  is  best  to  leave  tbe  arms  free.  A  dry  woolen 
blanket  may  he  wrapped  around  the  moist  sheet.  This  procedure  must  often 
be  ref)eated  three  ur  four  times  a  day.  As  to  other  remedies,  we  use  the 
same  as  in  adults.  With  weak  children  our  care  must  be  to  keep  up  the 
strength  by  giving  the  most  nourishing  food  possible  and  small  amounts  of 
wine.  An  emetic  is  sometimes  indicated  in  eases  with  au  abumhiiit  accumu- 
lation of  mufus  in  tlie  brouclii,  and  is  of  good  service.  As  exjKjrience  has 
Bho\*ij,  we  should  use  o]>iates  for  small  ehildren  only  with  the  greatest  caution. 
Senega  and  benzoin  may  be  emphiyi'd  as  expectorants. 

In  the  liroiR'liilis  a!  old  fH'0[dc  our  rhief  aim  t-hould  he  to  keep  up  and 
improve  tht  fiatieut's  strcugtb.  We  presLTilMi  liciuor  attntituiii  anisatiis.  infu- 
sion of  senega,  etc.,  to  aid  expectoration,  which  is  usually  dilficuit,  since  the 
cough  is  feeble.  W'e  must  keep  clofe  watch  on  the  rondilion  of  the  heart 
(digitalis).  Tepid  baths  may  be  of  advuulage,  but  they  must  he  used  mth 
care. 


CHAPTER    II 

CHRONIC   BRONCHITIS 
(Chronic  Bronchial  Catarrh) 


iSStiology. — Chronic  hronchial  catarrh  may  develop  gradually  from  exteir 
nal  caiiso^,  or  in  ran*  cases  it  may  fnlhtw  ncule  hrotKfnlis.  I'he  same  noxious 
influences  which  excite  acute  bnuuliilis  may,  by  the  fre<|uent  rc]tetition  of 
their  action,  result  in  chronic  bronchitis.  The  constant  inhiitation  of  dust  is 
one  of  the  commonest  causes  of  primary  chronic  bronchiltP  (see  the  chapter  on 
Diseases  from  the  Inhalation  of  Dust).    In  many  cases  it  is  therefore  a  definite 
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pation  disease,  and  is  seen  in  millers,  bakers,  wool  workers,  stonecutters, 
colliers,  etc. 

In  a  large  numlMT  of  ca.ses  severe  elimnic  l>roiKliial  catHirli  is  not  an  inde- 
ndent  disease,  Init  occurs  as  a  euinplirution  or  a  result  of  other  diseased 
conditions.  The  combination  of  clironic  hroncliitis  with  emphysema  of  the 
lungs  {vide  infra)  is  the  most  cumiiiou.  A  large  minihrr  of  casiis  also  are 
tlie  result  of  some  form  of  heart  disease,  such  as  valvular  disease  or  myo- 
carditis, or  of  disease  of  the  vessels,  leading  lo  stasis  in  the  pulmnnary  circu- 
lation, and  finally  to  a  chronic  catiirrfi  of  the  hronclii.  Chronic  broitthial 
catarrh  in  renal  iliscases  alpo  (IcjM^nds  in  part  npon  circiihitnrT  ilistur!iunces» 
and  in  part  on  the  toxic  action  uf  urinary  constituents  wiiich  have  not  been 
onnally  excreted.  Finally,  we  find  a  more  or  less  extensive  chronic  catarrh 
of  the  bronchi  in  other  chronic  affections  of  the  lungs  and  pleura,  as  in  tuber- 
culosis or  pleurisy. 

Chronic  bronchitis  is  seen  esj>ecially  in  adults  and  oM  people,  and  more 
frequently  in  men,  on  account  of  their  exposure  in  the  various  trades,  than  in 
voraen,  but  children  may  also  have  pronounced  cases  of  chronic  diffuse  bron- 
cliitis.  Such  cases  may  often  be  referred  to  a  ])revious  acute  disease  of  the 
respiratory  organs,  especially  whooping  cougli,  less  often  measles,  etc.  Such 
in  childhood  often  continue  into  later  life,  and  on  careful  in(|uiry  we 
ay  trace  many  of  the  severe  cases  of  chronic  bronchitis  in  adults  back  to 
childhood. 

Pathological  Anatomy. — Chronic  bronchitis  is  characterized  anatomically 
by  a  juTr^i^^tent  and  chielly  venous  hypera'inia  and  swelling;  of  the  bronchial 
mucous  membrane  with  increased  secretion  of  mucus  and  morbid  exudation 
of  senim  and  pus  cnrpuscles.  There  is  often  a  hyperplasia  of  the  mucous 
membrane  with  pulIinesH  uf  the  surface.  In  old  eases,  liosvever.  we  iinally  meet 
witli  an  atrojiliv  of  all  the  layers  uf  the  mucous  lucuibninc.  One  of  the  most 
frequent  results  of  chronic  broucintia  is  a  cylindrical  dilatation  of  the  middle 
and  lesser  bronchi — bronchiectasis— cBpecially  in  the  lower  lobes.  This  arises 
gradually  from  the  loss  of  elasticity  of  the  diseased  bronchial  walls,  and  their 
diminished  resistant  f)owers,  as  well  as  from  the  pressure  of  the  stagnating 
8e<*retinn3. 

Symptoms  and  Conrse  of  the  Diaease. — The  symptoms  which  are  due  to 
chronic  bronchitis  are  dys]m(fa.  cougli,  and  expectoration.  To  these  should  be 
added  the  results  of  a  physical  examination,  in  mnking  a  diagnosis. 

The  cough  is  of  very  diiferent  severity  in  dilfcrcnt  capes.  Usually  it  is 
worse  early  in  the  morning,  in  the  evening,  and  at  night,  tlian  in  the  daytime. 
The  amount  of  ex])ectoration  is  also  subject  to  great  variations.  In  many 
cases  tliere  is  a  dry  cough  {ratarrhe  sev,  vide  infra),  in  which  only  small 
amounts  of  tough,  viscid  sputum  are  expectorat<»d.  In  other  cases  the  expec- 
toration is  more  abundant  and  mucopurulent,  sometimes  rather  seropurulent, 
and  occasionally  thin  and  separating  into  layers  on  standing.  In  catarrh  of 
the  finer  bronchi  the  mucopunilent  sputum  at  tin\ep  indicates  its  origin  by 
partly  forme*!  casts.  We  may  also  note  tfie  formation  of  so-called  sj)irals  {vide 
infra,  bronchial  asthma).  Microscopically,  Hiu  expectoration  has  no  special 
characteristic  appearances,  but  contains  only  the  usual  elements  of  sputum — 
pus  corpuscles  mixed  with  pavement  epithelium,  ciliated  epithelium,  often 
many  bacteria,  sometimes  needles  of  fat  acids,  and  rarely  a  few  pointed  octa- 
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hedral  crystals,  the  so-called  nsUiraa  crystals  (vide  infra).  Small  amouute  of 
Idood  may  be  Rccn  in  severe  dironic  l»ronchitig,  especially  in  llic  cutarrii  of 
passive  congesticiu,  lironchilis  with  very  severe  attacks  of  cougliing,  ctx:^  but 
tlicy  do  not  have  any  bad  sigiiilieauce. 

Dyspnaa  of  moderate  or  even  severe  degree  may  be  due  solely  to  an  exlon- 
BiTe  catarrh  of  the  finer  bronchi  with  narrowing  of  their  lumen.  In  many 
cases  in  which  there  is  bronciiilis  tlie  dvi^piRva  is  due  chiefly  to  some  coexisting 
abnormal  condilian  of  the  heart,  tlie  hin^^s,  or  the  aorta. 

Phyntiid  Kjnmiuaiiiit\. — Tli**  jjercussitin  in  hronrhitis  shows  no  Bpecial 
change.  At  most  the  rcsunam-e  may  he  somewhat  tympanitic  from  the  relaxa- 
tioa  of  the  lung  tissue,  esj^w.-iaHy  in  the  lower  and  ]Histerior  ])ortions  of  the 
lungs,  or  willi  an  ahundanf  retention  of  secretion  in  the  bronchi,  it  may  he  a 
little  diminished.  Tlic  inspiratory  descent  of  the  lower  od^^p  of  the  lung  is 
lessened  wftrn  the  entrance  of  air  is  much  impeded  by  tlie  contracted  or 
plugged  Inonchi.  Auscultation  may  give  either  rhonehi,  whistling,  hissing, 
hunuiiing,  etc.,  or  moist  rales,  according  to  the  extent  of  the  catarrii  and  the 
amount  and  consistence  of  the  secretion.  Tlie  sounds  are  usually  to  be  heard 
over  the  whole  lung,  or  especially  over  the  lower  lobes,  because  here  the  catarrh 
is  usually  most  marked,  and  retention  of  secretion  is  most  apt  to  occur.  The 
respiratory  nnimiur  in  some  places  may  he  quite  obscured  by  the  rales.  Other- 
wise it  is  vesicular*  sometimes  exaggerated,  sometimes  rough  and  indefinite. 
Ex])iration  is  usually  prolonged,  heejnise  the  exit  of  air  from  the  alveoli  is 
much  hinderiHl  by  the  narrowei!  broriehiolcs.  The  respiratnry  murmur  may 
be  mueh  diminislKKl,  or  even  entirely  suppressed  in  places  where  the  bronchi 
are  stopped  by  secretion,  whicli  happens  most  frer|uently  in  the  lower  lobes. 

Forms  of  Chronic  BronchiaJ  Catarrh. — Except  in  mild  cases,  we  usually  dis- 
tinguish several  different  forms  of  chronic  bronchial  catarrh,  which  may  run. 
into  one  another. 

1.  Dbt  Chhontc  Catarrh. — The  dry  chronic  catarrh  {catarrhe  sec  of 
Laennee)  is  the  form  in  which  the  mucous  meml)riiue  hiis  only  a  slight  secre* 
tion.  Tiie  cough  is  usvially  very  troublesome  and  labnred,  but  the  patient 
raises  merely  a  little  tough  spututn,  or  none  at  all.  On  aust-xillation  wo  hear 
sibihint  rhont'hi,  but  no  moist  rales.  This  form  of  eatarrh  is  usually  associated 
with  pulnumaty  emphystniia,  and  asthmatic  attacks  are  also  frequent.  The 
disease  is  stubborn,  and  usually  lasts  for  years. 

3.  BiujNt  iiiAL  HLiiNNouuiiKA. — lu  that  form  of  chronic  broiu'hitis  termed 
bronchial  !)lcn]utrrhea  there  is  a  very  copious  seropurulcnt  exudation  on  the 
surface  of  the  nuieous  memljrane.  The  cough  is  therefore  associated  with  a 
very  abundant  and  quite  thin  exftectoriition,  the  amount  of  which  in  the 
twenty-four  hours  nuiy  exceed  a  half  pint  (ipiarter  of  a  liter).  The  expectora- 
tion nins  together  in  ihe  sputum-cup  and  usniilly  sej>!irates  on  standing,  the 
more  purulent  portion  sinking  to  the  bottom,  and  the  seromucous  portion, 
which  is  usually  frothy  on  the  surface,  remaining  at  the  top.  Numerous  moist 
rales  are  heard  in  tlie  lungs,  especially  in  the  lower  portions.  These  diminish 
if  large  amounts  of  spntuni  are  coughed  up.  Anatomicftlly,  the  bronclii  are 
almost  always  found  dilated  in  this  form  of  chronic  bronchitis. 

3.  Seroi's  Bbonciiouuhea. — The  so-called  serous  bronchorrhea  (cotarrhe 
pilnilnw  of  Laennee)  is  tpilte  rare  but  very  interesting.  Tt  is  cbaractenzod 
by  the  exi»ectoration  of  a  very  large  amount  of  frothy,  almost  purely  serous. 
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>r  scromuoous,  thin  sputum  containing  uuly  a  sligiit  admixture  of  pus.    The 
►ugh  usually  comee  on  in  very  violent  imroxysms  which  last  from  half  an 
umr  to  an  Iiour  or  more.     The  rr^iiiratory  HymptoniH  are  quite  severe.  o«j)c- 
lially  during  Ihci^e  attai-kn,  and  liavc  given  rihe  to  tlir  old  and  upoful  term 
asthma  htimidnm.'*    The  expei'loratiori  cuJlected  in  twenty-four  hours  may 
mount  to  one  or  two  t|uarlB  (literH).     Kxamination  of  the  lungs  usually  re- 
reals  very  abundant  and  extensive  moist  rales.     The  resonance  on  percussion 
is  normal  or  a  little  diminished,  from  tlie  flccumuhition  of  secretion. 

The  pjK'cial  cause  of  this  ])eculiar  disease  is  fjuile  ol)Scure.    Tliere  are  mild 

afebrile  and  also  very  sovere  forms  of  this  type  of  chronic  bronchitis.    We  have 

*een  several  chronic  cases,  wliich  were  attended  with  persistent  fever,  and  which 

d  to  great  emaciation  and  wt-iikiu'ss.     In  one  case  which  came  to  autopsy 

here  was  found  a  niiirk<Ml   tuberiulosis  of  the  retrobromhial  lymph-glands, 

'bile  the  lungs  themselves  showed  hardly  any  striking  changes.     One  vagus 

lerve  was  wholly'  imtwdded  in  the  tubercular  mass  of  the  glands,  and  it  is 

lot  impossible  that  the  peculiar  attacks  of  serous  expectoration  wore  due  to 

•ritation  of  this  nerve.    At  any  rate,  we  should  consider  the  prt?sibility  of  such 

mdilions  in  the  future.    It  is  worthy  of  note  that  iittacks  of  "  huujitl  asthma," 

'■ith  ejipectoration  of  large  amounts  of  serous  sputum,  have  also  been  observed 

chronic  nephritis,  eg|M^cially  in  contracted  kidney   (q.v.). 

Course  of  the  Disease. — The  course  of  most  chronic  bronchial  catarrhs  is 

^ry  protracted.     'J  he  disejise  usually  hay  frecpient   remiHsions  and   fresh  ex- 

iccrbations.    The  patient  is  tolerahly  well  in  tlie  pleHstniter  time  of  the  year 

lie  takes  good  care  of  himself,  but  in  autumn  and  winter,  or  afler  exposure 

various  noxious  influences,  the  cntarrh  grows  wTirse  ami  the  ]iatieut"s  symp- 

uns  increase.     If  the  disease  liaa  lasted!  for  years,  we  uHnwlly  llnd  symptoms 

the  lungs,  such  as  emphyscina  or  chronic  tuberculosis,  or  in  the  heart,  such 

secondary  dilatation  and  hypertrophy  of  the  right  ventricle,  which  syuiptomfi 

•adually  become  more  severe.    The  details  of  these  conditions  arc  to  he  found 

the  appropriate  sections. 

DiagTiosis. — The  diagnosis  of  chronic  bronchitis  is  not  clifRcuIl  in  itself, 
*and  may  easily  be  made  by  considering  the  patient's  symptoms  and  by  judging 
of  the  result  of  the  physical  examination.    We  must  always  consider,  however, 

(whether  the  bronchitis  is  actually  a  primary  disease  or  a  result  or  a  complica- 
tion of  some  other  chronic  disease.  Therefore,  in  every  cose  of  clironic  broa- 
bbitis,  the  heart  and  the  kidneys  (urine)  must  be  carefully  examined,  as  well 
^  the  luugs. 
;  In  all  the  severe  cases,  whcDever  possible,  an  X-ray  examinatioa  should 
be  made.  By  this  means,  aneurisms,  tumors,  and  the  like  have  not  very 
infrcfpiently  been  discovere<l  to  be  the  cause  of  an  existing  chronic  bron- 
fliitis. 

Prognosis. — Chronic  bronchititi  is  in  most  cases  a  very  stubliorn  atTeetion, 
which  fre«|m'ntly,  as  we  have  said,  shows  im])rovement,  but  from  which  eom- 
pletf  recoveiy  is  rare.  The  prognosis  nlso  dejiends  greatly  upon  the  patienfs 
circumstances,  and  upon  the  pDSsihilily  of  his  taking  care  uf  liirusi-lf  and  iuoid- 
^Bllg  all  harmful  exposure.  In  seconilnry  broncldtis  the  question  whether  the 
^^Tonchitis  is  capable  of  nuiiiTi'jd  iniprovenn-nt  or  nni  nf  roui*se  depends  mainly 
Upon  the  prognosis  of  tlic  priioary  disease. 

The  danger  in  primary  chronic  bronchitis  comes  from  tlie  final  development 
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of  its  eequelse,  especially  from  the  gradual  a|)jjearance  of  pulmonary  enaphy- 
Benia,  dilHtatiim  uf  llie  heart,  secondary  tubertiulosis,  etc. 

Treatment.— 'J'lie  only  hope  of  success  in  eevere  cases  in  any  method  of 
treating  rfironic  bruiieliitiK  lies  m  removing  the  [jatieut  completely,  at  least  for  a 
time,  from  the  action  of  injurious  inliuencefi.  The  favorable  result  of  the  baUie 
and  health  resorts  that  are  etiipUiyod  depends  largely  ujmn  this,  that  patients 
enjoy  in  them  complete  bodily  rej^t,  and  are  far  h(!tter  protected  from  dust 
and  the  clianges  in  the  weather  than  at  home.  We  must  make  the  patient 
comprehend  the  necessity  of  thia  condition  as  the  basis  of  any  treatment.  If 
be  cannot  go  to  a  suitable  climate  during  the  cold  season,  he  must  keep  his 
room  in  all  unpleasant  weatber,  init  at  other  times  ho  may  he  permitted  to 
stay  in  tfie  open  air.  FurthernKire,  the  patient  must  be  warned  to  avoid  as 
completely  as  possible  those  harmful  influences  which  his  calling  and  manner 
of  life  entail,  and  among  which  especiiilly  to  be  raentione<l  is  the  bad  air  in 
our  inni»  and  restaurants.  Food  should  be  easily  digestible,  and,  in  (K^rsons 
inclined  to  ff>rpuleuce,  sparingly  taken.  Alcohol  is  to  be  permitted  only  in 
a  moderate  degree.  We  eombal  the  teudeney  to  constipation,  which  is  often 
present,  by  dietetic  remedies,  by  taking  fruit,  esjx?cia!ly  grapes,  prunes,  etc., 
honey,  Graimm  bread,  or  by  mild  laxativen.  such  as  the  t)itter  waters,  Fried- 
richshall,  Ofner,  etc.,  since  persistent  constiiiation  aggravates  the  patient's 
symptoms. 

If  the  eircumslauces  of  the  patient  permit  and  his  condition  requires  it,  we 
should  send  him  S4mt!i  in  the  audniin  in  onler  to  avoid  the  evils  of  a  northern 
winter,  but  we  nuitit  always  consider  wliulher  the  patient  bus  the  strength  to 
bear  the  liurden  and  unfiuiidnble  dii^coiiifort  of  such  u  journey  without  per- 
manent barm.  The  rule  ii*  to  send  patients  with  a  hronehiiil  catarrh,  wiien 
there  is  nun'h  sci-retionj  to  health  resorts  with  n  dry  climate — for  example,  to 
the  western  Hiviera,  San  Henm,  Hordighera,  Mentone,  etc.  The  somewhat  dry 
yet  cooler  elirnale  of  M<run,  (tries,  or  Arco  is  suitable  for  jiatients  with  a 
stronger  constitution.  i*atients  witli  dry  bronchitis  usunlly  find  themselves 
at  thrir  best  in  a  warm  but  not  too  dry  climate.  If  we  wish  to  Ih?  sure  of 
avoiding  the  winter's  cold,  we  must  choose  Sicily,  Egypt,  or  Madeira  for  a 
residence.  Of  the  mor*;  northern  winter  resorts  we  may  mention  places  on  the 
eastern  Uiviera,  e^specially  Ncrvi. 

A\'e  must  rceommeiid^  in  bronchitis,  a  suitable  summer  residence,  particu- 
larly for  those  who  dwell  in  large  and  dusty  cities.  Any  private  country  liouse 
in  a  well-wooded  and  protected  jilacc  is  siiitable.  If  we  wish  to  send  patients 
to  a  bath,  Marienhad,  Kissingen,  or  TTomburg  are  proper  places  for  corpulent 
people  who  also  sutTer  from  dig<*stive  disturbances,  wliile  we  mny  send  weaker 
patients  to  Ems,  Soden,  Badniweiler,  Ischl,  Reiehcnluill.  etc.  A  summer  resi- 
dence on  tbe  sea,  best  on  the  Baltic,  ie  very  serviceable  for  many  patients. 

The  inhalation  treatment  is  much  employed  in  cfironic  bronchitis,  but  we 
should  not  cherish  too  high  hopes  about  its  use.  The  best  initiations  in  dry 
catarrhs  are  sini[de  stenm,  a  one-  or  two-per-cent  solnlion  of  common  salt  or 
bit'arlx)nate  of  soda,  Kms  water,  etc.  In  cases  witb  marktvl  secretion,  inhala- 
tions of  oil  of  turjK'ntine  are  most  to  1m?  praised.  Tlie  simplest  way  is  to  pour 
a  teasjioonful  of  oil  of  turfientine  into  hot  water  and  inhale  tlie  vapor  as  it 
aris«^«.  Tbe  son-allcd  turiH-nliue  pi[ie,  however,  is  more  cniucriii'iit  and  iiuire 
efficacious  (Fig.  '3U).     Tliis  consists  of  a  flask,  which  ie  lilled  to  the  height 
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eevernl  inches  with  water  and  then  with  a  layer  of  oil  of  tiir|>cntinc  or  of 
oleum  pint  pumitionis  (P.  G.).,  some  3  cm.  thick.  Two  glass  tuln^s,  0}>en  at 
both  ends,  are  parsed  through  the  cork.  One  straight  IiiIm?  extends  down  into 
the  layer  of  water:  the  lower  end  of  the  other  is  free  iu  the  upper  part 


last 


Fio.  39. — Turpentine  pipo. 


of  the  flask.  The  outer  portion  of 
tuhe  is  bent  at  an  angle  and  in  connected 
with  the  mouthpiece  through  wliicli  the 
patient  inlmles.  The  forniatinn  of  turpen- 
tine vapor  is  aided  hy  putting  the  flask  in 
hot  water.  We  have  treated  many  pa- 
tients in  this  way,  who,  for  a  number  of 
hours  a  day,  "smoked"  their  turpentine 
pipes. 

In  treating  chronic  broncliitis  the  pucu- 
matic  method  was  considerably  employed 
for  a  time;  that  is,  the  palient  was  rrmdc 
to  breathe  artificially  cmnpressod  air,  op  to 
expire  into  air  of  less  timn  the  atmospheric 
pressure,  by  means  of  a  niovalile  pneumatic 
apparatus,  as  proposed  by  Wnldcnhurg  and 
others.  Of  late,  htuvever,  this  mcfh'^d  of 
treatment  has  received  less  favor,  inasmuch 
as  actual  results  have  fnllen  decide^Hy 
short  of  the  henefit  promised.  In  Kms, 
Reichenhall,  and  (*ther  [places,  special  pneumatic  cabinets  have  luvn  arranged, 
filled  with  (ronjpressed  air.  in  which  paheuts  rt'm;iin  for  varying  lengths  (»f  time. 

I  consider  the  exhibition  of  nielbodically  given  sweat  baths,  and,  above  all, 
the  electric-incandescent-light  baths  (the  so-called  Kellogg*  incandescent-light 
baths)  far  more  efTtvtual  than  the  pneurnalie  treatment.  In  tfiese  hatiip  the 
patient  is  comfortably  sented  in  llie  cabinet,  his  arms  are  free*  and  bis  head  is 
outside  the  cabinet  and  coveroil  with  an  ice  cap  or  cool  cloths.  The  severe 
cases  of  bronchitis  require  especial  care;  while  the  patients  are  in  bed  they  may 
be  given  localized  ek'<'tric-ligltt  treatment  to  the  trunk  and  eiiest  by  nteans 
ofs[»eeially  devised  con trivanees,  J  have  seen  very  sntisfactory  results  from  this 
method  of  treatment,  even  in  aiU)tn<cil  i-ases.  Tin-  light,  butbri  arr  given  daily 
for  about  fifteen  to  twenty  miniitt^s  until  there  is  profuse  swenting  all  over  the 
Ijody.  The  patients  are  next  jtlaeed  in  a  warm  bath,  are  thi'U  rubbed  ilry,  and 
remain  ipiiet  for  one  to  two  hours.  If  an  ele*etrie  iui-andescent  light  hath  is 
not  at  one's  dis|><isal.  the  usual  steam  ejihinpls  find  other  dijifihori'tic  n)ea(*ures 
may  Ite  employed.  All  these  method^;  of  treatmcnl,  of  courise,  require  careful 
supervision  of  the  patient  by  the  physician. 

One  of  the  most  pervieeable  remedies  in  dry  chronic  bronchitis  is  a  large 
amount  of  warm  drink  (pectoral  tea,  ]'>ns  water,  Seltzer,  etc.).  lodin  firepa- 
nitions  (sndium  i*Mlid,  potasjiinni  iodid,  sajodin,  ctr. )  si^metitnes  !ict  favor- 
ably in  nmking  a  tough  neeretion  fluid.  Of  expectorants,  i|>e(*iie  and  iiijomor- 
phin  are  most  recommended  in  this  form  of  bronchitis.  For  distrcfining  cougfi 
we  may  give  Dover's  powder,  morpliin,  or  codein.     In  l)rone!nal  blennorrhea 


1  [Dcvi»M]  by  J.  H.  Kellogg,  of  Battle  Creek,  Miob.] 
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we  know  enipirienll}'  that  i\w  intt^nuil  use  of  bnlsams  caufios  a  distinct  diminu- 
tion of  the  Becretion.  Oil  oT  tur]K'nlint;  is  the  most  active,  and  may  Ix^  friven 
internally  in  o^^^Iatin  capsules,  or  niixod  u'itli  milk,  in  dones  of  10  or  15  drops 
tliree  or  four  tiinct?  a  \h\y.  After  each  dos^e  of  t»p]>enlinc  we  Hlionhl  ^ive  a 
glujis  of  iriilk.  Ijcpine,  G.  See,  and  other  French  pjiysieiaiifl  nnomnu'nd  ter- 
piu  liydrate  as  still  more  effectual.  This  is  a  derivative  of  turpentine,  and  is 
l>est  employed  in  pills  containing  1.5  gr.  (gm.  0.1),  of  which  two  or  even 
mnre  iire  t*)  he  taken  three  times  a  day.  Tt  may  also  be  given  in  solulinn 
as  follows:  Terpin  hydrate,  5ijss.  (gni.  Id);  alcohol,  f|.  s.  ad  sol.  facien- 
dam ;  aq.  dost,  ,vij  (gni.  200).  Mii?ce.  Sig. :  Two  or  three  Kpo«)nfuls 
daily.  Myrtol  ftercltene],  liBlfiani  of  copaiba,  and  balsam  of  Peru  are  also 
uyed  internally.  The  chief  cxpccldnmts  arii  iuru>;ioii  of  senega  root,  liquor 
aiiunojiii  aniwituR,  etc.  We  should  he  very  Hpnring  of  narcotics  at  first,  but  in 
sevnrL'  ctises  we  cannot  wholly  dispense  with  them. 

(The  iodiil  of  potaaiiiium  in  doses  of  5  to  10  gr.  thrice  daily  is  souielimcs 
distinctly  curative.  An  outdwjr  life,  free  diet,  moderald  alroliolic  stimulus, 
tonics,  antl  woolen  clotliintr  do  uiueh  to  promote  recovery  | 

Lo<*al  nj>plitiitions  to  the  chest  in  the  form  of  emhrociUiims,  mtistard  plas- 
ters, dry  cups,  or  cool  or  warm  wet  compresses  are  to  he  used,  especially  with 
severe  dyspna^a,  or  with  pain  and  a  feeling  of  oppression  in  the  chest. 

In  nil  setondary  i-hrouic  cHtarrhs  our  cliief  attention,  beyond  the  sympto- 
matic treatment  of  the  bromliitis,  must  l>e  directed  to  the  treatment  of  the 
nnderlyiiig  disease.  If  we  succeed  in  once  more  repdating  the  heart's  action 
by  digitalis  when  there  is  uncomj)ensated  lieart  disease,  or  in  establishing 
diuresis  when  there  is  renal  disease,  or  in  improving  the  geueral  ])h>'sical  con- 
dition by  pro]>er  dietetic  measures  in  the  corpulent,  g<Ki(y,  alroliotic,  etc.,  we 
may  also  in  that  way  cause  iniprovenicut  in  the  exisLiug  bronchial  catarrh. 


CHAPTER   III 

FKTID    BHONC'IIITIS 
(Putrid  Bronchxtis) 


2ltioIogy. — By  putrid  or  fetid  bronchitis  we  mean  that  form  nf  brnucbitis 
in  which  the  secretion  of  the  mucous  memi»rane  mulcrgoes  a  jnitrid  derfunpo- 
sition,  and  in  whicli,  consequently,  the  expectoration  takes  on  a  peculifir  and 
extremely  foul  odor.  The  special  agents  which  cause  fetid  bronchitis  are  still 
unknown. 

The  np])ini unity  for  the  agents  of  jiutrefaction  to  enter  the  bronchi  with 
the  inspired  sir  is,  of  course,  often  given,  but  a  fetid  limnchitis  natunilly  ia 
excited  only  wiien  they  can  remain  there  and  inerensi.*.  P'etid  bronchitis  there- 
fore develops  (piile  rarely  in  a  previously  Jiealthy  hing  (primary  fetid  bron- 
chitis). TJic  rcteniiim  and  the  furlli'-r  dcvelopnu-ut  ttf  the  hncteria  of  putre- 
faction are  childly  fiivorcd.  as  \vc  know,  hy  diseased  cimditinni^  wliirli  nircndy 
exist  in  the  bronchi.  A  great  nundicr  of  rases  itf  fetid  lironchial  iiitinrh  th<*r*'- 
fore  develop  secondarily  upon  other  (Mdmonary  alfectiniis  of  longer  standiug. 
Thus  (he  expectoration  may  (|uite  suddenly  change  and  Ijike  nn  a  fetid  char- 
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noter  in  <he  conrpe  of  n  chronic  nr  rnrcly  of  an  aaite  bronchitifl  or  nf  plitliipip. 
HroniliiL'ctasiB  (riiir  infra)  ^cjilly  favors  Ihn  drvclojKin'iil  of  (his  [nitrid 
clian;^'.  /nr  in  it  the  rcMcntion  and  sla^^nntion  of  lar^e  a»riannt«  of  swrclion 
pronioto  and  oceanion  tlic  putrid  dLtomposition.  If  a  putrid  dGcoiuposition  of 
ilie  tiftretion  Vgins  in  fine  part  of  the  bronchial  ej'stcin,  the  further  extension 
of  (fie  process  follows  frixn  direct  inft'ction. 

In  rare  casi-s  putrid  bronchitis  alw)  develops  as  a  result  of  an  embolic  pul- 
monary ^an^rcno. 

Symptoms  and  Course;  Anatomical  Changes. — If  a  fetid  bronchitis  arises 
in  the  course  of  houu?  oilier  clironic  [lulriiiuiiirv  diseasi',  its  apfK'arnnce  niay  be 
marked  by  a  sudden  impainnent  of  thr  ^ciuHal  condition,  hy  high  fever,  often 
iated  with  numerous  chills,  and  hy  au  increase  of  the  thoracic  symptoms, 
«nch  arf  pain  and  couj^h.  The  c!iangc  in  the  expectoration,  the  peculiarity  of 
which  was  first  accurately  described  by  Trauhe,  is  characteristic.  The  expec- 
toration shows  the  same  character  in  cases  of  apparently  primary  fetid 
bronchitis. 

The  sputum  has  a  very  repulsive,  sweetish,  putrid  smell.  The  expectora- 
tion is  usually  quite  abundant;  the  consistence  is  rather  tliin.  On  standing, 
the  sjiutum  shows  a  \ery  marked  division  into  throe  layers*.  This  division  is 
due  to  the  abundant  eeroun  exudation  iu  the  bronchial  iiiucnuy  menilinuie  und 
to  the  thin  fluid  character  of  the  expectoration,  wliich  permits  an  unequal 
division  and  a  settling  of  the  solid  constituents.  The  up])er  layer  consists  of 
a  very  frothy,  mucopurulent  ptratum,  coiisifsting  in  part  of  individual  masses, 
from  which  a  nnntlier  of  coiirser  or  finer  liberty  HuaL  down  iiilo  the  irtiddlo 
layer.  Tiiis  middle  layer  couKists  of  a  dirty-green  rnnuuHcruus  Raid.  At  the 
imltom  of  the  ves.^l  is  found  the  third  layer,  which  is  often  tiie  thickest,  and  is 
com])osed  entirely  of  pus.  It  consists  of  pus  corpuscles  which  iiuve  sunk  to 
the  bottom,  and  is  of  a  rather  tliin.  greasy  consistence.  Witli  tlie  naked  eye 
wp  generally  recognize  a  nunibcr  of  little  whit- 
ish-gniy  plugs  and  particles  in  it.  These  so- 
cnlled  "  Dittrich's  plugs,"  which  are  easily 
crushed  under  a  cover-glass,  are  quite  cliarnc- 
Icristic.  Microscopically,  they  consist  of  ile- 
C(Mn[K>sed  pus  corpu=!cIes,  detritus,  and  bacteria, 
and  usually  contain  very  nuiny  needles  of  fat 
acids  arranged  in  bundles  (see  Fig.  -10),  We 
often  find  also  in  the  sputum  largo  masses  of 
fungi,  especially  great  bundles  of  twisted  lep- 
lothrix  fibers,  which,  by  an  unpracticed  eye, 
may  readily  be  mistaken  for  elastic  fibers. 
The  latter  are,  of  course,  never  found  iu  the  expectoration  of  a  simple 
fetid  bronchitis,  hut  only  in  the  deep-seated,  destructive  jiroicsses  in  the  lung, 
like  gangrene.  On  ehemieal  examination  of  the  sputunv,  the  ordinary  products 
of  putrefaction  may  he  found — volatile  fat  acids,  especially  butyric  and  vale- 
rianic acids,  also  sulpiiureted  hydrogen,  leuein,  tyrosin,  etc. 

It  is  very  charHctcristic  of  nniny  cases  of  fetid  bronchitis  that  the  sputum 
does  not  have  a  putrid  character  at  all  times.  Sometimes  for  days  the  patient 
coughs  up  a  simple  catarr)ial  secretion,  and  then  all  at  once  cotnes  an  outburst 
of  intolerable  stinking  expectoration.     This   is   probably   because   a   circum- 
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Fig.  40. — Crystals  of  fatty  adds. 
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scribed  putrid  focus  is  frequently  shut  off,  the  expectoration  coming  solely 
from  tlu!  olhtT  liroiichi,  where  there  ih  merely  a  pimple  catarrh,  until  fmally 
the  accumululidii  ol  ]>ulrid  t-ccretiou  ia  uil  al  onee  coughed  up  again  in  hirge 
amount  liy  aiinithfuls. 

When  feliil  sjuitinii  is  toughed  u\u  the  patient's  breath  also  Uecomcs  very 
fnul-srnellititr.  so  thai  he  often  bet-omep  a  burden  to  Wa^  asKH'iatep. 

The  signs  whieh  fetiil  broneliitis  gives  on  piiysieal  examination  are  those 
of  an  ordinary  hronehitis;  liut  it  1?  cliaraeteriKtit!  of  many  eases,  in  distinction 
from  ordinary  chronic  bronchitis,  that  the  pbysicfll  signt'  (niles,  dry  rhonchi) 
are  liiuiled  ehielly  to  n  defhiite  portion  of  the  hm*^.  ornudly  one  h)wer  IoIh?. 
In  a  great  nuinlier  of  i-ascs  we  a]s<(  lind  signs  of  4*oiisolidnlioii  jirid  eontraetion 
of  the  lung,  of  pleurisy,  etc.,  whieh  do  not  biilong  to  fotid  broncliitis  as  such, 
but  arc  due  to  comjilieations  or  sequelie. 

The  most  frequent  of  these  sequelae  is  the  development  of  a  "  reactive  " 
lobular  inflatnmsition,  a  genuine  pneiirnotiia  which  follows  a  catarrh  of  tlie  finer 
bronchi.  These  reactive  inflammations,  in  part  exaggeration  of  the  existing 
bronchitis,  in  part  loimlar  pneumonias,  frequently  occur  in  separate  attacks. 
Quite  suddenly,  incroaiied  cough  and  expectoration  appear,  accompanied  by 
darting  pnins  in  the  side,  fever,  etc.  After  several  days — sometimes,  however, 
only  after  two  to  three  weeks  or  even  longer — these  manifestntionB  disappear, 
to  be  followed  by  an  afebrile  period  with  milder  symptoms.  In  the  lobe  of  the 
lung  which  is  the  main  seat  of  tlie  fetid  bronchitis,  a  chronic  interstitial 
pneumonia,  associated  witli  more  or  less  retraction,  pleuritic  adhesions,  etc., 
gradually  develops.  Sjjeeial  mention  must  he  made  of  the  danger  of  the 
development  of  gangrene.  The  putrefying  agents  Iiavinjz  once  gained  entrance 
into  the  lungs,  any  subsequent  pneumonia  may  be  followed  by  pulmonary 
gangrene.  For  this  reason  we  not  infrequently  find,  post-mortem,  isolated 
smaller  or  larger  gangrenous  foci  in  conjunction  with  a  fetid  bronchitis.  In 
siuh  cases  the  fetid  bronchitis  is  certainly  (he  ]>rimary  factor,  and  the  develop- 
ment of  gangrenous  foci  the  secondary  lesion.  It  will  Ih2  sliown  later  that 
the  reversed  condition  may  occur.  Fetid  bronchitis  and  gangrene  of  the  lungs 
run  into  each  other  so  often,  both  clinically  and  anatomically,  that  there  ia 
no  shar|i  line  to  be  drawn  between  them.  If  the  nodules  are  superficial,  and 
reacli  the  pleura,  the  infection  altaeks  this,  and  we  have  a  imrulenl  or  even 
an  ichorous  pleurisy. 

The  smaller  and  medium-sized  bronchi  are  almost  always  found  in  a  condi- 
tion of  cylintlrica!  dilatation  in  long-standing  fetid  hronehitis.  Their  mucous 
niendtrane  is  intensely  intlamed,  and  often  ulcerated  supertieially.  On  its  sur- 
face we  see  in  the  cadaver  the  greasy  pundent  masses  and  the  plugs  which  we 
find  in  tlie  expectoration  during  life. 

Whatever  may  be  the  ease  with  the  general  course  of  fetid  bronchitis,  its 
beginning  is  often  quite  sudden  anri  aente,  both  in  Ihe  primary'  and  in  the  sec- 
ondary forms,  aa  we  have  said.  The  patient  is  attacked  with  fever,  whieh  may 
often  be  quite  high,  and  with  a  sliteh  in  the  side,  cough,  and  expectoration. 
Later,  the  characteristic  pemlinrities  described  above  appear.  The  fnrther 
course  of  tlie  disease  is  almost  always  clironic,  lasting  for  years,  but  subject  to 
many  variations.  Very  often  nmnifc^t  imf>rovemont,  and  even  apparent  re- 
cover}', takes  place,  when  snrhlenly  tliere  is  a  new  attack  of  fever  an<i  tlioracic 
symptoms.    The  general  condition  and  nutrition  of  the  patient  may  be  quite 
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good  for  a  long  time,  except  dnrinfif  the  |>orioi1a  of  markeil  (4flcor1)ation  of  the 
jdi^aso.  Patients  witli  clironic  fetid  Iirom  hitis  often  api>Lrtr  snuiewhul  bloated, 
but  nliio  pale  and  elightly  cyanotic.  Peculirtr  clubhed  thickenin;rs  uf  tlie  ter- 
^ntinal  phalanges  of  the  lingers,  or  more  rarely  of  t)ie  toes,  ^nidually  develop, 
[as  in  many  cases  of  bronchiectasis.  Sliglit  oedema  of  tlie  lower  extremities  its 
[also  sometimes  present. 

Symptoms  referalile  to  other  organs  may  be  wholly  absent.    We  see  most 

frefpiently  distnHtances  of  the  stoinaeh,  loss  of  apfietite,  and  nausea,  which 

►rotiably  come  from  swallowing  the  fetid  sputum.     Patients  al^a  complain  of 

ccasional  rheumatic  pains  in  the  muscles  and  joints,  which  are  probably  due 

to  an  absorption  of  septic  matter.     In  conclusion  it  must  be  mentioned  that, 

jin  fortunately  rare  cases  of  fetid  pulmonary  disease,  pyogenic  genns  rcauli  the 

[1>rain  by  metastasis,  and  give  rise  to  purulent  meningitis  or  cerebral  abscess. 

The  danger  of  the  disease,  apart  from  the  excejititmal  (H'currum'p  just  men- 
|,tioned,  lies  in  tlie  possible  extension  tif  tfie  ]>rocess  to  the  lungs  and  the  dcvelop- 
'ment  of  pulmonary  gaugreue  and  its  se(piehe.  We  hardly  ever  tind  a  siui|)lt; 
[etid  bronchitis  in  the  cadaver,  but  we  alniosl  always  set*  other  pri>ces:>cs  be- 
^flideSy  which  have  been  mentioncc]  above — reactive  pneumonia,  ]iulinonary  gan- 
[gTene,  pleurisy,  etc.  All  these  proc-csses  develop  very  rciidily,  and  rtv«ke  rapid 
progress  in  old,  decrepit  persons,  who  live  under  bad  hygienic  conditions,  in 
['whom  i>utrid  processes  in  the  lungs  are  frcipicnt. 

Diagnosis. — The  diagnosis  of  fetid  Immcliitis  is  not  difiicult  in  itself,  for 
the  diagnosis  of  a  putrid  process  in  the  lung  may  be  made  from  the  stinking 

Iaputum  alone.  It  may  be  dit?icult  to  det-ide  whether  we  luive  to  do  merely  with 
a  fetid  bronchitis,  or  with  a  pulmonary  gangrene  also.  Decisive  indications 
of  pulmonary  gangrene  are  derived  from  physical  examination — dullness, 
l)ronchial  respiration,  and  coarse,  moist  riiles,  signs  of  a  cavity- — and  also  the 
discovery  of  elastic  fibers  and  fragments  of  parenchyma  in  the  e.vjHJctoration. 
ProgTiosis. — The  ]>rf>gnnsis  must  he  made  with  care  in  every  case  of  fetid 
l>roncliilis.  If  the  external  circumstances  of  the  patient  arc  favorable,  he  may 
remain  in  tolerable  liealth  for  years.     Wc  must  always  Vie  prepared  for  the 

»af4>earanee  of  new  exacerbations  of  the  disease  and  of  affections  of  the  lung 
itself,  and  must  also  bear  in  mind  the  rarer  sequehe  (em]»yema,  abscess  of  the 
brain).     (Vimideto  cure  is  excc|>tioual.   , 

Treatment. — The  chief  aim  of  treatment  must  be  to  bring  the  putrid  proc- 
esses in  the  bronchi  to  a  standstill  by  the  death  of  the  agents  of  putrefaction. 
»The  dilTicuIty  of  fulfilling  this  task  lies  in  the  impossibility  of  getting  the  dis- 
infecting materiai  to  iiri  on  the  bronchial  mucous  membrane  in  the  necessary 
amount  and  concentration.  Nevertheless,  we  can,  without  doubt,  at  least  re- 
lieve a  fetid  bronchitis  and  kee[*  it  in  check  by  the  judicious  use  of  inhnlalions. 
InJialatioua  of  a  two-per-cent  solution  of  carbolic  acid  are  most  useful,  given 
for  five  or  ten  minutes  several  times  a  day.  These»  however,  are  sometimes 
not  well  borne  if  lonir  continued,  and  they  may  excite  mild  sym|ilnins  of  car- 

tbolic  [Hiisoning — such  as  headache,  nuibiisc,  and  dark  carlHdii'  uriru*.  We  have 
often  ns4'd  with  gotHl  results  the  "  carh<dic  ma^k  '*  recoinmeuded  by  Cursch- 
mann,  a  kind  of  res|Mrator  fnstemnl  in  front  of  the  nose  and  mouth,  contahi- 
ing  cotton  in  a  SjM'cial  rece|itacle  im|iregtial('f|  with  cnrbolir  acid.  e(|nid  parts 
f  carliolic  acid  and  alcohol,  or  other  rerm^diis  such  as  tiirpejiline  or  t  renscde. 
any  patients  can  wear  these  masks,  with  occasional  interruptiouB,  for  many 
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hmirB  a  day.  Beeidee  carbolic  acid  we  may  use  inhalationB  of  turpentine 
(liii'pontinp  pipe  or  vapor),  oltMini  piiii  puniiliouis,  creosote,  etc.  The  internal 
use  of  these  and  siniilar  rciocdics  alnj  Hccnii?  frcijuenlly  to  be  of  service  in 
putrid  bronchitis.  We  rtM-omnicnd  eripecially  thy  inLe)*nal  uae  of  turjK*ntine 
(in  gelatin  capsulcB),  niyrtol  (also  in  gelatin  capsules )y  alec  terpin  hydrate 
(six  to  ten  2-gr.  [gm.  0.1]  pills  u  day),  creosote,  tiyrupus  kalii  sulphoguaiaco- 
lici  (sirolin),  etc. 

In  otlier  respect?  all  the  gencrnl  hygienic  and  symptomatic  melliods  of 
treatment  recommended  for  common  chronic  bronchitis  (expectorant?,  nar- 
cotics, fresh-air  rest  cures,  climatic  health  resorts,  etc.)  are  also  useful  in 
fetid  br<mchiti!».  Tlie  sputum  sliould  he  disinfected  liy  (mttirig  strong  carMic 
acid,  etc..  into  tiic  sputum-cup  to  lessen  tlic  bad  *nlnr.  It  is  a  ver>'  g<x)d  plan 
to  keep  the  carbolic  s[u-ay  at  work  in  the  [>atient''s  room  as  often  and  as  long 
as  possible;  or  the  air  may  be  impregnated  with  oleum  pini  pimiiliouis. 


CIIArTER    IV 

CROUPOUS   BR0XCHITI8 
(Ft&rtndiu  or  Paeudo^mcmbranous  BronchUiM) 


CfioiTPoua  bronchitis  is  a  peculiar  form  of  disease  of  the  bronchial  mucous 
membrane,  of  very  rare  occurrence,  in  which  tliere  is  a  formation  of  extensive 
fibrinous  patches  in  the  bnnichi.  Only  that  form  nf  cmupdiis  bronchitis  wliich 
occurs  primarily  in  the  bronchi  is  to  he  consiilcrcd  here,  nnd  not  the  secondary' 
form,  which  on  the  one  side  is  as.sociated  whU  diphtlieria  in  the  phar^Tix  and 
lan>*nx,  and  on  the  other  with  croupous  pneunvonia. 

etiology. — Tlic  aetiology  of  the  disease  is  as  yet  wholly  unknown.  From 
anabtgy  with  other  well-known  croui)ous  inibnnmations  of  mucous  membranes, 
we  must  look  here  for  some  noxious  inthiencc  which  destroys  tlic  rpil helium, 
but  up  to  this  lime  we  are  entirely  ignorant  of  its  character.  Individuals  in 
youth  and  middle  age,  somewhere  between  ten  and  thirty  years  old,  arc  the 
chief  victims.  Men  are  attacked  somewhat  more  freipienlly  than  women. 
The  disease  conies  on  either  in  persons  who  were  previously  healtliy — the 
eesential  fibrinous  or  croupous  bronchitis — or  in  those  who  have  already  suf- 
fered from  some  other  disease,  especially  some  chronic  pulmonary  affection — 
the  symptomatic,  secondary  croupous  broncliitis.  It  is  not  certain  wliether 
the  last-named  cases  have  the  same  jetiological  relations  iis  the  cases  of  genu- 
ine primary  fibrinous  bronchitis.  Fihrinou:^  hrondiitis  lias  been  observed  in 
the  course  of  t,>7)hoid  fever  and  other  acute  iufectious  diseases. 

Symptoms  and  Coarse. — Primary  hbrinous  bronchitis  occurs  in  two  forms, 
acute  and  chronic.  The  acute  form  begins  quite  suddenly,  with  fever,  cough, 
pain  in  the  clu^st.  and,  as  a  rule,  severe  dyspmea.  The  fibrinous  congula.  which 
atone  render  the  diagnosis  possible,  appear  in  the  cx|)ectonition  either  at 
once,  or  after  the  oxisten(*e  for  some  days  of  what  is  apparently  simple  catar- 
rhal bronchitis. 

These  coagula  form  complete  casts  of  the  bronchi,  and  arc  more  or  less 
branching.     They  arc  of  a  whitish  color  and  of  quite  a  dense,  elastic  con- 
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BiKtence.  The  main  stem  may  be  a  centimeter  thick,  antl  from  it  the  furtlior 
ranii(i(*]itions  oxtfml,  dividinj^  (liiliotuiivnnsly.  The  !ar;jjeat  cast^  arc  10  or  15 
cm.  lon;^.  On  section,  we  iiHiially  find  a  fivo  !unu*n  within,  and  generally 
recognize  a  definite  laminate*!  structure  in  the  memhrano.  In  many  places 
tijey  are  enlarged  and  swollen.  Micr(»Hcoj)i4'ally,  we  find  white  hl<>«>d  corpus- 
cles in  and  upon  the  hyaline  ground  substance  of  the  casts,  and  also  red  hjood 
corpuscles,  sometimes  epitlielial  cells,  and  fpiite  often  the  peculiar  pointed 
octahetlral  crystals  which  are  also  found  in  the  expectoration  in  bronchial 
asthma  (vide  infra).  The  so-called  *' spirals**  {vide  infra)  have  alpo  been 
found  in  the  expectoration  of  fibrinous  bronchitis,  ('hcnucally  the  casta 
apparently  consist  of  coagulated  ftlbumen.  It  is  doubtful  ^vliether  tliey  actu- 
ally consist  of  fibrin,  Weigert*s  fibrin  stain  does  not  affect  them.  Tlieir  solu- 
bility in  alkalies,  especially  in  lime  water,  is  of  therapeutic  importance. 

On  coughing,  the  jtatient  usually  raises  a  simple  mucous  or  riuicopuiulcnt 
expectoration  besides  the  casts,  and  iti  thit*  s]>ului]i  the  ciisls  are  imbedded. 
They  are  often  first  discovered  Ity  pouring  the  whole  amount  of  sjmtLim  inio 
water,  when  they  unfold  and  spread  out.  The  expectoration  also  contains  not 
infre^juently  a  sligiit  admixture  of  blood. 

The  subjective  syniiitoins  of  tfie  patient  may  be  very  violent.  The  dyspncea 
Ronietimes  attains  a  high  and  ahirniing  degree.  It  ceases  when  a.  hirgc  cast 
is  expectorattnl  after  a  severe  paroxysm  of  coughing.  Such  attacks  may  recur 
every  day  or  two.  In  other  cases,  however,  the  subjective  symptoms  are  com- 
paratively slight. 

Physical  examination  of  the  lungs  reveals  little  that  is  characteristic. 
In  uncomplicated  cases  percussion  shows  nothing  abnormal,  or  at  most  the 
Bigns  of  an  acute  empliysema.  Auscultation  gives  the  ordinary  signs  of  bron- 
chitis, not  characteristic  in  themselves,  such  as  rhonchi  or  moist  r&les.  If  a 
large  bronchus  is  plugged,  the  respiratory  excursions  and  the  respiratory 
murmur  are  almost  entirely  absent  in  the  citrrcsponding  portion  of  the  lung, 
but  after  the  expectoration  of  a  cast  respiration  becomes  once  more  audible. 

The  duration  of  acute  cases  is  sometimes  only  a  few  days,  at  mofit  a  few 
■weeks.  In  favorable  cases  the  fever,  wliich  at  times  is  quite  high,  soon  disap- 
pears, the  respiratory  symptoms  grow  niililer,  the  expectoration  of  the  casts 
ceases,  and  there  is  a  complete  and  pernument  recovery.  In  severe  cases, 
however,  death  often  ensues  with  all  the  symptoms  of  sutTocation,  The  acute 
form  sometimes  becomes  chronic,  but  this  is  rare. 

The  chronic  form  of  fibrinoiifj  bronchitis  may  last  for  years.  Usually  the 
condition  grows  worse  periodically,  at  varying  intervals  of  time,  and  at  each 
exacerbation  casts  are  expectorated,  while  iji  the  interval  there  is  apparently 
merely  a  simple  broncliial  catarrh,  Some  observations  are  also  recorded  in 
medical  literature  of  persons  who  have  expe<toniled  these  casts  at  intervals 
for  yean?  without  any  special  disturbance  of  their  health  or  their  nutrition. 
In  some  case:)  other  chronic  pulmonary  affections,  snch  aa  tuberculosis,  finally 
develop. 

Tlie  pathological  anatomy  of  fibrinous  bronchitis  is  not  yet  satisfactorily 
known  on  account  of  the  rarity  of  the  affection.  The  changes  in  the  lunga 
found  at  the  autopsy  of  fatal  cases  have  usually  been  coniplications,  such  as 
pneumonia,  pleurisy,  or  tuberculosis,  which  stood  in  no  direct  relation  to  the 
fibrinous  bronchitis. 
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Frog^nosis. — In  nil  nruto  cases  the  prognosis  Bhoiild  be  ^lardetl,  for  we 
know  timl  nhout  oni!  fnnrtli  of  tlie  wums  t«;nriiiiate  fatally.  'I*he  chronic 
cases,  as  lias  inrvu  fia'nl,  are  usually  very  protracted  and  are  suhject  to  frequent 
exneorl^ations,  but  tliey  differ  from  the  acute  cases  in  Iwing  niucli  less  dan- 
gerous. 

Treatment. — We  make  8j)ccial  use  for  inlialations  of  those  remedies  whicli, 
as  we  have  said,  have  power  to  dissolve  the  casts.  We  iisually  employ  a  two- 
to  five-por-cent  solution  of  carbonate  or  l^icarhonnte  of  sodium^  and  al)ove  all 
lime  water,  either  pure  or  dihited  witli  an  eipial  volume  of  water.  The 
intt^rnal  rtdiriiiustriilinn  of  iodid  of  potaMsiurn,  in  dosen  of  tiO  to  4.'i  ^r.  (gm. 
1.5  to  'fiM)  a  ilay,  proves  of  advantage  in  many  cases.  Enerj^etic  inunction 
with  nL(?rcurial  ointment  is  sometimes  of  service.  In  one  tedious  case  I 
tried  a  course  of  sweating  witliout  [jermanent  horielit.  Expectoration  (»f  the 
casts  may  he  aiiled  in  many  cases  hy  sucli  dru>;rt  as  senega  and  tienzoic  acid, 
or  by  the  timely  use  of  cnwtics.  We  rli)  not  know  any  remedies  which  can 
prevent  a  return  of  tlie  attacks  in  tlie  chronic  form,  'i'he  treatment,  except 
at  the  time  of  the  attacks,  is  the  same  as  in  ordinary  chronic  hroncfiial  catarrh. 
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wiioorixt:  ixurnn 

(Perlium.     Tustit  contuUiva) 


JEtioIogy. — By  tlie  name  "  whoopinp:  congh  "  we  mean  a  specific  disease 
of  the  mutouH  njembranc  of  the  air-passages,  which  is  seen  cliictly  in  children, 
and  is  characterized  by  a  peculiar  vitilciit  and  paroxy>imal  cough.  S|M»nidic 
cases  are  of  almost  constant  occurrcuL-e  in  large  cities,  but  the  disease  often 
appears  in  epidemic  outbreaks.  Epidemica  of  whooping  cough  follow  epi- 
demics of  measles  with  remurkablc  rretjucncy. 

Whooping  <!ongli  is  without  doubt  contagious^  and  therefore  often  attjicks 
one  child  after  another  in  the  same  family.  Kimlcrgartons,  orphan  asylums, 
and  day  nurseries  aid  very  much  in  extending  the  disease.  Tlie  conlagioua 
element  seems  to  be  connected  with  the  air  expired  hy  the  patient,  particularly 
wifli  the  mucous  secretion  coughed  up.  Children  are  most  subject  to  an 
attack  up  to  the  age  of  six  years;  from  that  agi*  the  lial^ility  to  the  dis(»ase 
decreases  rapidly  with  increasing  years.  Wlioo]>ing  cough  is  seen,  indeed, 
in  adults,  but  it  is  quite  rare,  and  almost  always  without  the  pronounced  fea- 
tures of  tus.sis  convuisiva. 

The  epidemic  onset,  the  contagiousness,  and  the  w)iole  course  of  tlie  disease 
favor  the  theory  of  its  infectious  nature.  Tlio  presence  of  the  organisms  which 
are  supposed  to  be  the  fioison  of  the  disease  has  not  yet  been  certainly  demon- 
strated, althougli  many  have  claimed  to  discover  charactpristic  bacteria  in  tl»e 
sputa  of  patirtits.  In  an  cpi<h'mic  in  llandnirg.  Jm-limnnii  almost  constantly 
found  a  bucilhis  prescjit  that  closely  resembled  tbiit  of  inllucnza.  TTowever, 
the  question  as  to  the  cause  of  whooping  cough  is  not  definitely  polved.  If  a 
patient  has  once  had  the  diBease,  he  is  almost  invariably  safe  from  a  second 
attack. 
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Symptoms  and  Course  of  the  Disease. — Whooping  cough  begins  with  the 

synipi'itns  of  a  catarrh  of  tlu*  tnichoa  and  hrondii,  which  developH  more  or  less 
rapidly,  and  which  at  tirst  4iften  show?  nothing  characteristic.  \Vc  can  at  this 
period  make  a  toleralily  prohabU^  diaguosin  only  at  a  time  when  an  epidemic 
is  prevailing,  or  in  va^  tiie  chihUs  associates  have  already  been  attacked  with 
tlie  disease.  The  cough  is  often  very  persistent,  obstinate,  and  severe  at  the 
ginning,  but  it  d<tes  not  yet  como  on  in  distinct  paroxysms.  Examination 
of  the  chet^t  hIiows  notJiing  peculiar  except  a  few  rhonchi.  Tliere  is  often  a 
oryza.  with  frequent  sneezing,  and  there  is  sometimes  a  mild  conjunctivitis, 
frhe  child  is  restless  and  feverisli,  especialy  toward  night.  The  temperature 
tiiay  repeatedly  reach  10.3''  or  VH"  F.  {^ii"  to  40°  C.)  in  this  initial  fever. 
The  duration  of  this  first  so-called  catarrhal  stage  varies^  but  it  usually  lasts  a 
eek  or  ten  days. 

The  catarrhal  stage  gradually  passes  into  the  second,  con\^iIsive  stage, 

ithout  any  slinrp  boundary.    The  cough  beconn*s  more  violent,  and  comes  on 

in  \Ue  separate  paroxysni.s  of  wlnxipirig  cmgli  whicli  are  rliaracteriptic  of  the 

diwase.    We  do  not  know  the  particular  reason  why  the  cough  has  tliis  puroj- 

.smal  character,  but  a  nervoutu  factor  probably  plays  the  chief  part  in  it. 

The  peculiarity  of  the  attack  consists  in  the  violent,  paroxysmal  lits  of 
ugliing,  whicli  are  from  time  In  time  interrupted  by  deep,  long-drawn,  loud, 
and  shrill  insj>irationi*,  due  to  the  oL-currence  of  a  spasnn>dic  contraction  «f  the 
glottis.     Exceptionally  there  are  cases  without  this  loud  whistling  inspiration. 
Tl'he  child  becomes  niark(*<lly  cyanotic  during  the  attack,  the  veins  in  the  neck 
ewell,    and    tears   come    into   tlie    eyes.      Hemorrhage    into   the    conjunctiva, 
ose^d«^4l,  and  in  some  cases  hcmorrhngi^s  into  other  organs,  as  the  ear  and 
he  skin,  nften  come  on  as  a  result  of  this  stasia.    Vomiting  very  often  occurs 
itlier  during  a  paroxysm  or  at  its  close.     Involuntary  evacuations  of  urine 
nd  feces  may  also  follow  from  the  violent  contracti<in  of  the  ahdominal  mus- 
ics.   Exceptionally  we  observe  still  more  severe  symptoms  with  a  piiroxysm : 
complete  spasmwlic  cessation  of  respiration  with  itunnnent  danger  of  suffo- 
lion,  or  sometimes  general  convulsions.     In  two  cases  we  have  seen  henii- 
legia  in  children  which,  according  to  the  positive  statements  of  their  parents, 
came  on  suddenly  during  a  severe  attack  of  whrntping  cough.     It  is  still  unde- 
termined whether  these  "whooping-cough  hemiplegias"  are  due  to  an  actual 
rebral  hemorrhage  or  whether  they  corae  from  the  enormous  venous  stasis 
in  the  brain. 

The  paroxysms  vary  with  the  severity  of  the  disease,  frequently  appearing 
ten  or  fifteen  times  in  twenty-four  hours;  sometimes  with  greater  frequency — 
fifty  times  or  more.  T}iey  alst*  occur  at  night  as  often  or  even  oftener  than 
in  the  daytime.  They  come  on  either  spontaneously  or  from  some  special 
redisposing  cause.  The  attacks  which  come  on  during  eating  cause  the  most 
isturbance.  because  the  food  taken  is  almost  always  vomited  again.  In  chil- 
dren with  w]iof)]iing  cough  we  can  often  excite  n  spasm  at  any  time — and  this 
is  important  in  diagnosis — by  putting  a  spatula  in  the  niouth,  by  pressing  cm 
the  lar>'DXj  or  by  making  the  child  cry.  If  there  are  several  children  with 
vhooping  cough  in  the  same  room  and  a  paroxysm  attacks  one  of  them,  the 
thers,  as  a  rule,  soon  begin  to  cougli,  too.  Some  prodromal  sy?uptoms  often 
rci'etle  the  peculiar  paroxysm,  such  as  general  uneasiness,  rapid  respirntion, 
r  vomiting.  At  tlie  end  of  a  paroxysm  many  children  are  very  feeble  and 
14 
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exliausteil,  but  others  recover  rapidly,  and  are  playing  again  quite  briskly  a 
few  minutes  after. 

In  general  the  child  feels  quite  well  in  the  interval  Iwtwecn  the  paroxvpms, 
but  the  effeeta  of  the  violent  attacks  of  coughing  may,  of  course,  often  be  seen. 
Besides  the  occasional  heinorrhageft  into  the  conjunctiva,  we  find  the  eyelids 
somewhat  swollen,  their  veins  dilated  and  blue,  and  visible  through  the  skin. 
Many  children  grow  verj'  thin  from  the  repeated  vomiting.  A  small  ulcer  is 
quite  frequently  formed  on  the  fncnum  of  the  tongue,  the  origin  of  which  is 
to  be  referred  to  mechanical  causes.  The  tongue  is  violently  protruded  in  the 
severe  paroxysms  of  coughing,  and  the  fraenum  is  thus  torn,  or  injured  by  the 
sharp  lower  incisors. 

Physical  examination  of  the  lungs  shows  nothing  abnormal  in  uncompli- 
cated ca^es  except  a  few  moist  rales  or  rhonchi.  Sometimes  the  rhonchi  are 
wanting,  or  are  present  in  small  nunil>er8  only  a  short  time  before  a  paroxysm, 
but  in  other  cases  an  intense  diffuno  bronchitis  is  developed,  which  often  leads 
to  the  development  of  a  lobular  pticuimjuia  {vide  infra).  Sometimes,  but  not 
always,  there  is  an  acute  catarrhal  inflammation  of  the  bronchi,  and  especially 
of  the  posterior  wall  of  the  larynx. 

The  fever,  which  is  usually  present  in  the  first  or  catarrhal  stagf%  is  absent 
in  the  convulsive  stage.  Tlie  child  is  free  fmin  fever  for  lliu  most  part.  We 
often  find  u  slight  rise  of  temperature  up  to  100^  or  101°  F.  (38'*  to  38.5°  C), 
hut  only  toward  night.  Higlier  and  more  persistent  fever  point:^  to  the  devel- 
opTTient  of  complications,  eAi>ct'i(iny  on  the  part  of  the  lungs. 

The  convulfiivc  stage  seldom  lusts  less  than  tlirt'e  or  four  weeks,  and  often 
much  longer,  up  to  three  or  four  monttis.  The  paroxysms  gradually  become 
lees  frequent  and  less  violent  (siadium  decremettii),  until  they  finally  disap- 
pear entirely;  but  relapses  and  fresh  exacerbations  also  nccHr  in  tliis  stage. 
A  certain  ''irritability''  of  the  bromhial  inmous  nienihrane  remains  for  s 
long  time  after  whooping  cough.  Finally,  hovvevpr,  the  disease,  in  uncom- 
plicttttil  rnsos,  goes  on  to  a  penuancnt  and  complete  recovery. 

CompLications  and  Sequelae. — The  severe  results  which  sometimes  follow 
whooping  cfiugh  are  iMohahly  due  in  part  tn  the  direct  action  of  the  specific 
causes  of  tb**  diseaso,  and  in  ]jart  to  complicntions  of  a  secondary  nature  whose 
development  is  merely  favored  by  the  wlioojdng  cough.  The  most  important 
are  complications  in  the  lungs.  A  lobular  catarrhal  pneumonia  often  develops 
after  a  severe  bronchitis  which  involves  the  finer  bronchi.  In  such  cases  the 
respiration  liecoiues  hurried  and  supcrticial,  the  fever  higher,  and  the  geiieral 
condition  bad  even  in  tiie  times  between  the  paroxysms.  On  examination  cif 
the  lungs  we  hear  numerous  moist  rales,  es]>etiany  over  tlie  lower  lolics;  and 
we  can  sometimes  make  out  dullness  on  one  or  both  sides>  if  there  is  exten- 
sive pneumonic  infiltraiion.  Such  cases  are  always  very  protracted,  and  many 
children  succumlj,  partly  from  the  disturbance  of  respiration  and  partly  from 
general  weakness  and  iuauition. 

Complications  in  other  organs  are  much  rarer.  Among  the  most  frequent 
are  attacks  of  diarrliea  which  impair  the  child's  nutrition.  Many  observers 
have  also  mentioned  the  quite  frc(iuent  occurrence  of  a  croupous  or  diph- 
theritic inflammation  in  the  pharynx  and  larynx  in  the  course  of  whooping 
cough.  Finall_v,  a  case  under  our  own  observation  may  here  be  mentioned,  in 
which  death  occurred  with  severe  nervous  symptoms,  coninilsions,  an< 
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Pulmnnan*  emphysema  is  the  first  thing  to  l)e  mentioned  among  the 
Isequelae  of  whooping  couo;]i.  From  the  marked  pressjure  which  the  severe  and 
frequent  outlnirpts  of  coughing  exert  from  within  upon  the  alveoli  of  the 
lungs,  they  gradually  become  dilated.  An  acute  lubular  emphysema  ("acute 
pulmonary  inflation")  is  aet  up,  which  sometimes  passes  into  a  typical 
chronic  p>ulmonary  emphysema  (*/.  r.).  Chronic  hronchial  catarrh  may  also 
remain  for  a  long  time  after  an  attack  of  wfiooping  cougti.  We  have  already 
stated  (see  page  107)  that  many  incurnhle  cases  of  chronic  hnmrliitis  in 
adults  are  to  he  referred  to  an  attack  of  wlutoping  cougli  in  childhood. 

A  third  important  sequel  of  whooping  cough  is  puhuonary  tuberculosis. 
['The  bronchitis  and  lohular  pneumonia  which  m-cur  during  whooping  cough 
sometimes  do  not  im])rove,  especially  in  weak  chililrcu  with  a  tuhcnndous 
tendency.  The  fever  continues  higli,  the  child  grows  thin,  and  constantly 
becomes  more  and  more  nu?crah!c.  At  the  autopsy  we  find  cheesy  nodules 
in  the  lungs,  cheesy  bronchial  glands,  and  at  times  tuberculosis  of  other  organs. 
Tliese  cases  signify  that  when  a  tuhercuhms  infection  is  present,  hut  is  still 
latent,  the  wlumping  cough  acts  as  an  exciting  cause  for  the  outbreak  of  the 
disease,  or  that  a  greater  receptivity  to  infection  with  tuberculous  poison  is 
created  by  the  whooping  cough.  Mobius  has  lately  reported  the  occurrence, 
in  a  few  cases,  of  paralysis  as  a  seiiuol  of  whooping  cough.  Tliis  usually  begins 
in  the  lower  and  extends  to  the  upper  extremities,  and  is  due  apparently  to 

■  neuritis. 
Diagnosis. — The  diagnosis  of  whooping  cough  cannot  be  made  with  cer- 
tainty, as  we  have  said,  until  t)ie  second  or  convulsive  stage.     It  is  easy  then, 
however,  since  the  characteristic  attacks  occur  in   no  other  affection  of  the 
^^  lungs  in  like  manner  nn<i  with  like  frecpiency  and  duratinn.     If  we  have  no 
^■opportunity  to  observe  the  attack  itself,  and  have  to  depend  upon  the  descrip- 
^■"tion  of  the  friends,  the  fliagnosis  is  sometimes  nuire  uncertain;  but  the  ac- 
^m  counts  of  the  occuri'cnce  of  congh,  in  individual  paroxysms  associated  with 
^P  Toniiting,  are  usually  so  chanu-tcriHtit    that  errors  arc,  on   tlie   whole,   rare. 
Furthermore,  the  child  between  the  paroxyiJins  usually  presents  certain  signs: 
he  has  a  bloated  aspect,  or  we  may  find  slight  hemorrhages  into  the  conjunc- 
tiva, or  ulcers  on  the  fra^num  of  the  tongue,  which  make  the  diagnosis  highly 
probable.     Under  some  circumstances  we  may  also  make  the  attempt  to  bring 
on  tlie  paroxysm  artificially   (vifie  mupra).     In  adults,  as  we  have  said,  the 
^■attacks  are  rarely  as  characteristic  as  in  children.     There  are  usually  the 
^'symptoms  of  a  more  or  less  severe  bronchitis  with  obsthnitc  paroxysmal  cough, 
but  without  the  characteristic  attacks  and   usually  without  vomiting.     The 
diagnosis  of  whtK>ping  cough.  tlKMvfore,  rests  mainly  upon  tlie  exii^tenre  of 
special  a-tiological  conditions  (the  coexistence  of  the  disease  in  children,  etc.). 
PrognosiB. — The  ])rognofii8  is  favorable  with  the  majority  of  children  if 
they  arc  previously  strong  and   !iealthy.     Very  young  children  are  in  more 
danger  than  older  ones.     [L'uder  two  years  there  is  great  danger,  and  over 
five  scarcely  any.     It  hns  been  said  tluit  whoujjing  cougli  causes  one  fo\irtli  the 
ital  mortality  of  children  in  l.nndon.]     There  is  danger  if  secondary  pneu- 
ia  develops,  and  if  tJie  gencnd  nutrition  and  strength  of  the  child  suffer. 
as  the  diagnosis  is  certain  we  must  call  the  attention  of  the  parents 
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to  the  pro!»abIe  long  durntion  of  the  disease.  Regard  must  also  l>e  paid  to 
the  possibility  of  the  deveUipnirnt  of  wMpieljp,  es[)ot'ially  in  weak  children 
suRpccted  of  tiihcTculofiis.  I  am  eonviiu'cd  tiiat  many  cose?  nf  lifelong  chronic 
bronchitis  are  referable  in  the  finnl  analysis  to  an  Bttnek  of  whooping  cough 
in  C'hilrlliood. 

Treatment. — Since  the  disease  is  protracted  and  is  not  devoid  of  danger, 
it  is  our  dxity,  when  an  epidemic  of  whooping  cougli  prevails,  to  guard  chil- 
dren from  it  as  far  ad  possible.  If  one  child  in  a  family  is  taken  ill,  the 
other  children  nmst  l>e  rigorously  kept  away  from  hira.  If  circumstances 
permit,  it  is  better  to  send  them  away  to  another  place  free  from  whooping 

COUglK 

With  regard  to  tlie  treatment  of  the  disease,  we  must  first  endeavor  to 
fuliill  general  dietetic  and  hygienic  indications.  The  child  shouhl  breathe 
good,  pure  air,  and  for  tliis  reason  it  is  often  advisable  to  transfer  the  patient 
to  a  larger  room,  with  as  much  air  and  giinlij:rht  as  possible.  The  atmosphere 
should  not  be  too  dry,  and  it  is  advisable  to  employ  a  spray  of  water  (carbolic 
Bolution)  frequently,  or  to  hang  up  moist  sheets  in  the  room.  In  good  weather 
the  child  sliould  he  out  of  doors  a  Iar;^e  part  of  the  time,  provided  fever  lias 
ct'Hsed.  City  ohildrr^n  arc  to  he  sent*  if  j)o^sible,  into  the  country.  The  food 
should  be  good  K~d  nourishing,  fuit  dry  and  cruniidy  articles  should  be 
avoided,  being  apt  to  excite  cmigh.  Warm  or  lukewarm  baths  fivquently  prove 
very  beneticial,  particuhirly  when  there  is  considerable  broneiiitis,  as  they 
lessen  the  <langer  of  a  lobular  pnHinionia. 

Tiie  medicinal  IrciUinent  of  whooping  cough  has  not  yet  shown  brilliant 
results  despite  the  large  number  of  remedies  recomnionded.  During  the 
catarrhal  stage  it  is  usually  sufficient  to  give  a  simple  expectorant  (ipecac, 
etc.)  and  plenty  of  warm  drink.  In  the  convulsive  stage  the  best  remedies 
to  try  are  quinin,  antipyrin,  belladonna,  broniid  of  potapsinm,  and  bromo- 
form.  The  latter  has  been  much  recomniendiMJ  of  late.  Quinin  is  given  in 
powders  of  1.5  to  8  gr.  (gm.  0.1  to  0.5)  several  times  a  day,  either  iu  cap- 
sules, or,  in  the  case  of  smaller  children,  with  chocolate.  The  earlier  tliis 
remedy  is  employed  the  more  prompt  is  said  to  be  its  bcneticial  influence. 
Antipyrin  is  at  present  used  more  fre/juently  limn  quinin,  and  in  doses  of  4 
to  8  gr.  (gm.  0.55  to  0.5)  several  times  a  day  it  often  produces  distinct 
improvement.  Belladonna  is  prescribed  in  powders  cont-aining  iV  to  J  gr. 
(gm.  0.005  to  0.01)  of  the  extract  of  belladonna,  giving  three  to  five  such 
powders  a  day.  This  retnedy  has  often  seemed  to  the  author  to  diminish  the 
number  and  viidenre  of  the  paroxysms.  Bromid  of  potassium  is  employed 
in  an  aqueous  solution  iu  the  dose  of  15  to  15  gr.  per  d'wui  (gm.  1  to  3).  Its 
efficacy  is  probably  due  to  its  power  to  diminish  reflex  excitability.  The  same 
drug  employed  in  an  atomizer  often  has  a  pnlliative  effect.  Bronu>form  is 
the  remedy  must  used  of  late;  two  to  five  (Irops  or  more  are  given  several 
times  a  day  in  sweetened  water  or  fruit  juice.  It  is  readily  taken,  and  it 
seems  to  act  favorably  both  on  the  severity  of  the  individual  attacks  and  on 
the  whole  course  of  the  disease.  Finally,  we  might  mention  a  recent  prepara- 
tion called  *'  pertussin  "*  that  has  been  widely  praised  for  its  result.^.  It  is 
a  fluid  extract  of  tiiyme,  and  is  given  in  teaspoonful  do.^ie?  three  or  four  times 
a  day.  P\Tenol  (gr.  v  [gm.  0.3]  three  times  a  day)  is  also  said  to  be 
effectual. 
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If  the  paroxysms  are  very  violent  we  may  cautiously  administer  small  doses 
of  morphin  or  codeia.  Inhalations  of  chloroform  and  ether  have  also  been 
recommended.    The  following  mixture  is  a  suitable  one: 

IJ  Chloroformi 5j       (30  c.c.) ; 

yEtheris   Jij      (60  c.c.) ; 

01.  terebinthinae    Sijss.  (10  c.c). 

M. 

Sig.  One  or  two  teaspoonfuls  to  be  poured  upon  a  pocket  handkerchief  for 
inhalation. 

Finally,  efforts  have  been  repeatedly  made  to  lessen  the  frequency  and  the 
severity  of  the  attacks  by  anaesthetizing  the  pharynx  and  larynx  by  painting 
with  a  ten-  to  iifteen-per-cent  solution  of  cocain.  Michael  advocates  the 
daily  insufflation  into  the  nostrils  of  powdered  benzoin.  Neither  method  of 
treatment  has  succeeded  in  establishing  itself  in  practice.  Numerous  attempts 
have  been  made  to  reduce  the  number  of  paroxysms  by  inhalations  of  the  most 
diverse  remedies.  Because  of  the  infectious  nature  of  the  disease,  frequent 
inhalations  of  one-  to  two-per-cent  solutions  of  carbolic  acid  were  employed. 
The  results  were  not  striking,  and  the  danger  of  i>oisoning  (as  evidenced  by 
the  urine)  must  not  be  lost  sight  of.  Turpentine  or  benzine,  20  to  30  drops 
poured  on  a  sponge  moistened  with  hot  water,  is  more  to  be  recommended. 
Inhalations  of  bromid  and  salt  solution  (sodii  broniidi,  sodii  chloridi,  aa 
gr.  xxxviij  [gm.  2.5],  aq.  destillat.,  gvij  [gm.  200])  are  also  worthy  of  trial. 
Turpentine  and  especially  terpin  hydrate  (gr.  vij,  gm.  0.5,  thrice  daily) 
are  also  given  internally.  [Farlow  and  others  report  marked  success  from 
spraying  the  upper  air-passages  with  a  two-per-cent  solution  of  resorcin.] 

In  many  cases  we  finally  content  ourselves  with  taking  good  general  care 
of  the  child,  and,  if  the  weather  permit,  witli  keeping  him  as  much  as  possible 
in  the  open  air.  For  the  detailed  treatment  of  the  complications  and  sequela 
of  whooping  cough  the  reader  is  referred  to  the  appropriate  chapters  of  this 
book. 


CHAPTER    VI 

BRONCHIECTASIS 
(Bnmchial  Dilatation) 

DiLATATiox  of  the  bronchi  is  usually  not  a  separate  disease,  but  it  is  b 
result  of  various  affections  of  the  lungs  and  bronchi.  Nevertheless,  we  will 
speak  of  it  briefly  in  this  connection  since  many  cases  actually  present  a  very 
characteristic  clinical  picture. 

We  distinguish  anatomically  the  cylindrical  and  saccular  bronchiectases. 

CYLINDRICAL  BRONCHIECTASIS 

Cylindrical  bronchiectasis  consists  of  a  uniform  dilatation  of  a  bronchial 
tabe,  and  occurs  most  frequently  in  the  medium-sized,  or  rarely  in  the  finer 
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brouelu  of  unc  or  iin;R-  lobes  of  the  lung.  We  usually  find  at  the  autopsv 
that,  on  elitting  up  the  bronchi,  the  point  of  the  scissors  can  easily  be  pushed 
through  the  diluted  broncliial  tube  close  up  to  tln^  pleura.  Cylindrical  bronchi- 
ectasifi  is  usually  due  to  a  Inng-continuol  hroncfiitis,  and  develops  most  fre- 
quently in  cai^es  of  eniphysenia,  and  also  in  whooping  cough,  nieaales.  and 
Bometiujes  in  phthisis,  etc.  The  primary  process  is  prfthably  always  the  atrophy 
which  follows  the  cutarrh,  and  the  diminished  resistance  of  tlie  bronchial  walls 
thus  occasioned.  The  dihitntinn  of  the  lumen  of  tlte  liMtichiis  is  produced 
gradtinlly,  j>artly  by  the  tractimi  of  Ihe  thorax  during  insjiiratitm,  and  still 
more  by  the  increased  pressure  in  the  bronchi  due  to  the  freijuent  and  violent 
tits  of  coughing,  and  finally,  pcrhapH,  by  the  constant  pressure  of  the  stagnat- 
ing secretion. 

The  diagnosis  of  cylindrical  dibitaiion  of  the  bronchi  is  only  a  probable 
one.  We  suspect  that  a  broncliici-tasi?  ban  fortued  if  the  conditions  are  ful- 
filled which  we  know  leatl  to  it.  In  the  chronic  bronchial  catarrh  of  emphy- 
sema we  judge  that  there  is  cylindrical  dilatation  of  the  bronchi  if  the  secre- 
tion is  very  abundant  and  coiiiparatively  thin,  and  sei>aratc^  into  layers  on 
standing  in  a  spiUuiu-rup.  The  dilatation  is  usxuxlly  em]ititMl  by  a  severe 
j>aroxy8m  of  cougtiing,  such  as  is  apt  to  occur  in  the  morning  if  the  secretion 
collects  in  great  i^uautity  during  the  night.  Physical  examination  usually 
gives  numerous,  feeble,  fine^  an<l  medium  nonresonant  moist  rales,  especially 
in  the  lower  h>l>e8.  The  respiratory  murnmr  sometimes  loses  its  vesicular 
character  in  marked  cyliridriral  lirom-liicctasis,  and  has  a  more  indefinite  and 
blowing  or  whispering  quality.  Sometimes  it  is  quite  obscured  in  the  lower 
part  of  the  lung  by  the  abundant  rales. 


SACCULAR  BRONCHIECTASES 

Saccular  bronchiectases  are  spherical  or  oval  dilatations  which  are  usually 
confined  to  a  definite  portifn  of  the  bronchial  tree.  Several  larger  and  smaller 
bronchiectases  arc  generally  found:  the  larger  are  usually  not.  bigger  than 
a  cherry  or,  at  most,  a  walrmt.  The  limnchus  passes  smhlenly  or  gradually 
into  the  dilatation,  and  it  is  often  obliterated  so  that  the  bronchiectasis  forms 
a  completely  closed  cavity.  The  wall  of  a  snccubir  bronchiectasis  loses  in  great 
measure  the  character  of  the  normal  hronchinl  wall.  As  a  nde  it  is  atrophied 
to  a  high  degree,  the  atrophy  involving  not  only  the  mucous  glands,  but  also 
the  nniscular  lil)erfi,  the  elastic  elements,  and  even  the  cartilages,  so  that  the 
bronchieetatic  cavities  seem  lined  with  nothing  hut  a  thin  membrane.  The 
occurrence  of  many  dilated  vessels  in  the  walls  of  a  bronchiectasis  is  due  per- 
haps to  an  atrojthy  of  the  vessel  walls  and  is  a  symptom  of  clinical  importance 
(viJe  infra).  In  other  cases,  however,  we  find  hypertrophic  processes,  which 
involve  the  connective  tissue  of  the  hiucous  memluane,  and  lead  to  band- 
like pr(tJe<*tions  and  swellings.  Finally,  ulcerative  ]>rocesse8  may  develop  on 
the  inner  surface  of  a  broncliiectasis  and  attack  the  surrounding  lung  tissue, 
and  change  the  bronchieetatic  cavity  into  a  typical  uhvnUing  cavity. 

Only  rarely,  for  example  in  emj)hysema,  do  vi-e  (ind  a  single  saccular 
bronchiectasis  surrounded  by  tolerably  nornud  lung  tissue.  Its  origin,  then, 
is  to  be  referred  to  causes  like  those  which  have  been  given  above  for  the 
commoner  cylindrical  bronchiectases.    In  the  great  majority  of  cases  we  find 
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icculftr  lironchiertases.  singly  or  in  large  numbers,  BiirnuiiuU'iI  by  indurated 
[Mud  contracted  lung  tissue.  They  fonn  one  of  the  romplications  of  *' pul- 
^monary  Cfjutractiun  "  [fibroid  jjhtbisis],  wliich  is  nlinoHt  always  associated 
►■with  wntractir)n  of  tlie  pleura.  Siuec  Corrigan's  day  we  liave  with  good 
reason  looked  upon  this  eontrnctioTi  a*?  the  chief  cause  for  their  origin.  By  the 
'gradual  shrinking  and  retraction  of  the  lung,  winch,  as  a  rule,  has  become 
adherent  to  the  costal  pleura,  a  traction  is  exerted  upon  the  b]*»»richial  walls 
from  without  to  wbicli  they  gradually  yield.  In  like  manner  increased 
inspiratory  etTort*  as  well  ai»  the  stagnation  and  pressure  of  the  secretion 
work  at  the  same  time  to  dilate  the  bronchial  tut>e,  especially  where  the 
bronchial  wall  is  abnormally  yielding  as  a  result  of  rlisease. 

iEtioIogy. — The  question  of  the  origin  of  bronchiectasis  is  thus  directly 
associated  with  that  of  primary  pulmonary  contraction.     In  this  connection, 
careful  inquiry  into  tl>e  past  history  of  cases  shows  that  the  disease  in  very 
fmany  instances  is  referable  to  some  prenous  acute  inliammatory  condition. 
[This  often   is  an  acute  croupous  pneumonia,  or  sometimes  a  broucho-pneu- 
•nionia  after  measles,  influenza,  whooping  cough,  etc.     These  pulmonary  afFec- 
. lions  are  f«»Howed  by  chronic  interstitial  inflatriuuition  with  fH*condary  bron- 
rhiectatic  developments.     Inasmuch  as  pleurisy  is  so  often  associated  witli  the 
original  pneumonia,  earlier  observers  (Laenuec,  for  example)  concluded  that 
^the  disease  started  in  the  pleura,  and  from  there  extended  to  the  lung,     This 
iew,  however,  cannot  be  maintainc<l.     Whenever  the  vestiges  of  a  previous 
pleurisy  can  lie  demonstrated,  this  lias  been  invariably  either  a  metafmcumonic 
pleurisy  or  an  empyema.     In  some  cases  the  evidences  of  bronchiectasis  fol- 
low upon  a  pneumonia  so  rapidly  that  we  may  actually  s[>eak  of  an  "acute 
bronchiectatic  formation"    (n'tfe  Criegcrn).     Mere  we  are  prnbablv  dealing 
'with  circumscribed  njetapneumi»nic  absces.'H»s,  which,  after  chscharging  their 
mtents  into  the  bronchi,  l)ecome  permanent  cavities.     In   all  but  a  small 
'percentage  of  bronchiectatic  cases  it  is  possible  to  demonstrate  an  acute  pneu- 
monic origin.     In  these  escepticmal   instances  we   have  to  assume  that   the 
prot-ess  from  its  incipiency  was  of  a  chronic  inflamiuati»ry  nature,  somewhat 
[similar  to  that  resulting  from  the  inhalation  of  dust,  foreign  bodies,  and  the 
like.    It  is  worthy  of  note  that  bronchiectasis  develops  oftenest  in  early  life. 
?orresponding   to   the   most  fre<(ueDt   location   of  pneumonia,  bronrhiectasia 
■generally  occurs  in  the  lower  l(tl>es  of  the  lungs,  less  frc<juently  in  the  riglit 
mid<Ue  IoIh?,  and  far  more  rarely  in  the  upper  lobes.    As  a  rule,  the  disease  is 
unilateral,  or,  at  least,  involves  one  lung  to  a  much  greater  extent  than  the 
other.    In  the  less  affected  lung  only  slight  secondary  changes  (emphysema, 
bronchitis)  are  to  be  found. 

'*  Pure  "  eases  of  bronchiwtaais  have  nothing  to  do  with  tulierculosis.    Be- 
fore the  discovery  of  the  tul)ercle  bacillus  there  was,  of  course,  confusion  l>e- 
tween    bronchiectatic  and   chronic   contraction   of  the   lungs;   but   we   must 
Ixemember  llmt,  under  S4>me  circumstances,  chronic  tuberculosis  may  lead  to 
[the  formation  of  bronchiectasis,  and  that,  on  the  other  hand,  iu  bronchiectatic 
[procewies  there  is  not  infrequently  a  secondary  development  of  tul)erculoBis. 
[There  are  caijes  in  which  it  is  hard  to  decide,  even  at  the  autopsy,  whether  an 
xisting  chronic  contraction  in  a  portion  of  the  lung,  with  induration  of  tissue 
md  tlie  formation  of  bronchiectasis,  was  originally  tubercular  or  of  some  other 
nature. 
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Symptom*  and  Course  of  the  Disease. — The  symptoms  of  saccular  bronchi- 
ectasis are  obtained  in  part  from  physical  examination  and  in  part  from 
observation  of  tlio  gjnitum  and  of  the  geiicral  (ourse  of  the  di^eaite.  If  ^reat 
broncliiectatic  cavities  He  near  the  cliei^t  walk  they  may  give  the  same  physical 
signs  that  we  nhali  learn  to  recognize  later  in  tiie  description  of  tuberculous 
cavities.  Bronehiectases  lying  within  the  lung,  liowever,  are  often  devoid  of 
definite  physical  signs,  so  that  at  most  we  may  suspect  them  from  other  s^irip- 
toms,  such  UH  (lie  pcculiariliet^  of  the  Hpntnm.  The  inc)rc  abundant  the  forma- 
tion of  tinunhii'ctast^H  thi'  more  (hua  the  respiration  Uiric  it?  Vfsiiular  charac- 
ter and  hefonie  liarsli  and  finally  hronchial.  Ina.sinuch  as  tlicre  is  usually  a 
very  considcruhle  secreliim  of  iiiucuh,  we  generally  find,  upon  auscultation, 
abundant  medium  and  even  coarse  moist  rales.  Hut  the  rAlea,  of  course,  vary 
in  numlxT  and  in  quality,  accordin*^  In  the  ex |iect oration  and  the  amount  of  se- 
crelion.  Wlicrc  there  arc  dense  pleural  adhesions  the  respiratory  nmrmur  is 
very  feeble,  and  often  then  only  coarse,  indefinite  broiicliial  rales  are  audible. 
The  percussion  note  over  the  hronchiectalie  portion  of  the  hmg  is  usually  dull 
or  dtdl-lyiiipauitic,  a  result  of  the  chronic  interstitial  pneumonia  about  the 
bronchiectasis.  Tlie  whole  thorax  near  an  extensive  bronchiectasis  is  often 
much  retracted  and  distorted.  In  consc(|iicnce  the  heart  and  the  mediastinum 
may  l>e  greatly  displaced.  X-ray  e.xamination  gives  us  very  valuable  informa- 
tion concerning  the  general  situation  of  tfie  thoracic  or^cans. 

The  expectoration  is,  as  a  rule,  very  abinidHnt,  ami  it  is  often  raised  by 
large  nioulhfuls.  On  standing,  as  a  result  of  its  thin  fluid  character,  it  ex- 
hibits a  distinct  division  into  au  up[)er  frothy,  mucopurulent  layer,  a  middle 
mucoserous  layer,  and  a  lower  jjunilent  layer.  It  usually  has  a  peculiar  stale, 
sweetish  odor,  but  it  may  be  fetid.  The  latter  cliaraelcrislic  is  almost  always 
associated  with  stagmilion  of  llie  secretion.  So  huig  as  the  expectoration  is 
loose  and  easily  evacuated,  it  is  not  fetid  and  the  patient  feels  well.  Then  a 
cessation  of  the  expectoration  may  ensue.  The  patient  feel?  poorly,  there 
may  be  a  sliglit  rise  of  ternpeniturc,  and  the  evperloralion  becomes  scanty  and 
has  a  stinking  foiifl  chanuter.  Periods  of  improvcmont  nuiy  thus  alternate 
witli  exacerbations.  It  is  a  favoralile  sign  when  the  anionnt  af  the  expectora- 
tion decreases,  provided  that  it  does  not  become  fetid  and  that  the  patient 
does  not  feel  worse.  Since  bronchiectasis  may  give  rise  to  a  permanent  fetid 
bronchitis,  and  since,  on  the  other  hand,  as  we  have  said,  fetid  bronchitis 
itself  often  leads  to  the  formation  of  bmnchiectasis,  we  can  understand  tlie 
manifold  interrelations  and  transitions  wliich  the  two  forms  of  disease  present. 

Sometimes  large  quantities  of  secretion  collect  during  the  night  or  the 
day,  and  then  finally  the  expectoration  becomes  f>arti(nibirly  profuse.  Certain 
positions  or  postures  (such  as  stooping)  also  induce  strong  paroxysms  of 
coughing.  Quincke  has  shown  tliat  iiy  lowering  the  upper  part  of  the  thorax 
and  placing  the  patient  in  a  lateral  posture,  one  can  often  artificially  empty 
a  broucluLvtatic  cavity  in  the  lower  lobe  of  the  lung  (Quincke's  procedure). 
This  is  of  some  diagnostic  value. 

The  not  infrcijuent  pulmonary  hemorrhages  in  bronchiectasis  are  of  great 
clinical  importance.  A  few  red  Ijlood  cells  are  almost  invariably  found  in  the 
sputum.  A  mucoid  s[)utum  resembling  raspberry  jelly  is  sometimes  ctnighed 
up;  such  sputum  is  intimately  mixed  with  blood.  Larger  hcuiorrliages  are 
due  to  rupture  of  the  dilated  vessela  (vidf  sitjtrti}   in  the  walls  of  the  bron- 
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chiectasijt.  They  may  aipo  i)e  due  to  xi Iterative'  processes.  SliglU  preuursors 
may  precede  a  severe  hemoptysis.  Tlie  jiemorrhage  may  be  very  abuudaiit, 
and  it  may  \te  repeated  during  a  long  period — several  weeks — so  that  the 
patient  becomes  extremely  anaemic.  Finally,  the  hemorrhages  cea&e  and  the 
patient  improves  c|uite  rapidly.  Such  attacks  of  heraoptysie  may  l»e  repeated 
very  often  in  tlie  course  of  Uie  year.  W'hen  we  hear  cnmpHratively  well-nonr- 
i^lied  patienti^  with  luii;:  diyease  say  that  tliey  have  sulTered  f<ir  ye;irs  frnin 
frequent  and  severe  liemoptyses.  we  can  usually  infer,  from  such  statements. 
that  there  is  a  saccular  bronchiectasis. 

The  whole  course  of  the  disease  is  very  vanablp.  hut  it  usually  lasts  for 
imany  years.    It  is  doubtful  whether  a  saccuhir  broncliiecrasis  can  actually  he 


Fio.  41. — Drumstick  fingers  Jn  a  r-ose  of  bronrhiectasis  (pn^onal  ntrar-rvatton] . 


cured:  Imt  if  n<i  more  aerioua  seipiela^  occur,  many  patients  may  live  for 
years  in  a  tolerable  condition,  and  may  even  reach  an  advanced  age.  The  gen- 
eral nutrition  often  remains  very  good,  although  a  certain  very  characteristic, 
ana?mic,  cyanotic,  pale  tinge  of  the  skin  givc^  even  to  corpulent  patients  an 
unmistakable  morbid  a]>pearancc.  A  very  chnrarteristic  sign,  present  in 
nearly  all  cases,  is  that  the  terminal  pludanges  of  the  fingers  grad\ial!y 
become  clubbed  and  thickened,  and  the  nails  are  much  bent,  aud  often  have  a 
peculiar  gb->s&iines8  (see  Fig.  41).  The  cnuse  of  these  changes  is  to  be  souglit 
for  in  the  action  of  absorbed  toxic  and  septic  material.  On  this  basis,  tlic 
attempt  has  even  been  made  (o  explain  tlie  extensive,  chronic  bone  and  joint 
hyperplasias  (*'  osteoarthropatltie  iit/pertrophinnie*'  of  P.  Marie)  observed  in 
bronchiectasis.  Acute  **  rheumatoid  "  joint  swellings  also  are  not  very  rarely 
eicen  in  this  disease. 

Complicationa. — Intercurrent  febrile  complications  from  secondary  acute 
pneumonic  processes,  pleurisy,  gangrene,  and  the  like,   sometimes  set  in. 
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-     ■  '        r-.  :..■  in  tlio  course  (>f  years,  until  tliey 

<  -  \>  >iaio.     Some  pationts  are  also  in 

••-    ^"  .-•  jtr".  iiy|.HTtropliy  of  the  ri^'ht  ventricle), 

.'        -^-.-tM*  of  the  internal  organs,  especiallv 

!^<^     V'-iuilly,  nietastaiie  hrain  abscess  should 

.  .  ■  ^     \-  .ii.ijrnosis  of  the  chronic  pulmonary  affcc- 

'  t      ."V.vlusion  is  sometimes  (lillicult,  however, 

I  ■  'u  fi-om  chronic  pulmonary  tuljcrculosis. 

■  ,':;s'.«lcration  are  the  p^encral  appearance,  the 

0  ^i»uiuin   (absence  of  tubercle  bacilli),  the 

.-.  ■      '^v^  of  ihe  lungH,  and  the  general  course  of 

\-^  ^  '^  important. 
.•■»■:»  -tic  chniMcrs  for  the  relations  of  bronchiec- 
•   -rAVs  ^rangrcnc,  etc. 

V  •.••::.!  pri»viile  lirst  of  all  for  the  best  possible 
>..  Tc-i!!  air.  nourishment,  and  climate),  and  also 
T  .*!!■,•' u»ra( ion  of  the  secretion  and  expectoration. 
I".;  U'  j»rc\cril  or  lessen  fetid  dec<miposilion  of 
.•,'i»:r»c.  I'urschnirtnn's  carbolic  mask  and  similar 
•:''"C!uU'd.     The  internal  administration  of  creo- 

^  -x'lMit  is  t>flcn  of  advantage.  In  addition  to 
'••.i\    i?\    me<-hanically  to  assist  the  discharge  of 

v^'u'Mcke's  inclined  posture.  All  complicatitms 
■tCMionia*  pleurisy,  erniivema)  should  naturallv 
■  V'  Jiiimjigc  of  bronchiiM-tatic  cavities  i)y  surgical 
t  voioicd,  but  the  results  liave  not  as  yet  proved 
N,^'  n'liuirks  on  jHigc  XV.K\ 
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IKU  HKAL  STENOSIS 

(vl'iM  may  Ih'  iiui-^cd  either  by  diseases  In  the 

..-.i-.,-  of  I  he  ii-achcji  ii>clt'.     The  tirst-named 

,     ■,.-  .til      To  Ibis  arc  dor  all  the  stenoses  of  the 

'".  .r-.tciiu'nls  of  the  thyroid  gbmd  fnun  ftim|>le 

,Mi-.  o\'  the  aicli  I'f  tin-  a'Tta  and  of  the  in- 

,'..»»•■  M--  in  Iho  anterior  nicdiaftitnim,  swelling  of 

•    '..  *.»'. '.*•!   ol'  till-  trachea,  abscess  on   the  anterior 

..^,»  I.  ,'iv  .  may  I'xcri   sn  great   a  jMvssure  on  the 

.N    '■.••wn   I"*  maib'  narrower,      liesidcs  the  direct 

i*>x  '.  •»  gi'i»»h'<'I  atrophy   and  a  softening  of  the 

.Ks^..:*\  ■wMUclinics  play  an  iin|ioi-lant  part,  accord- 

V  '.  xicmvtis.     A  collapse  of  the  trachea  may  arise 
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from  this  **  flaccid  softenin^f,"  wliich  may  come  on  quite  sudden!}',  and  may 
cause  many  of  the  cases  of  sudden  *'  death  due  to  goiter." 

Changes  in  the  tracliea  itself  leading  to  stenosis  are  quite  rare.  Cicatricial 
stenosis  as  a  result  of  syphilitic  ulcerations  is  relatively  the  most  frequent. 
New  growths  in  the  trachea  are  also  to  be  mentioned,  such  as  polypi  and 
cancer,  the  latter  almost  always  having  invaded  the  trachea  from  the  adjacent 
parts.  Very  rarely  acute  and  chronic  inflammatory  processes  such  as  peri- 
chondritis lead  to  a  swelling  of  the  mucous  membrane  sufficient  to  cause  ste- 
nosis. In  conclusion,  we  may  mention  that  stenosis  of  the  trachea  may  be 
due  to  the  presence  of  foreign  bodies. 

Symptoms. — If  the  stenosis  is  so  extreme  that  there  is  a  real  hindrance 
to  respiration,  a  very  striking  modification  of  the  breathing  occurs.  It  is  diffi- 
cult and  labored,  and  is  |>erformed  only  by  tlie  help  of  the  accessory  muscles. 
Both  expiration  and  inspiration  are  protracted,  long  drawn,  and  accompanied 
by  a  loud  stridor.  In  many  cases  inspiration  is  more  difficult  than  expiration, 
80  that  tliere  is  accordingly  a  preponderating  inspiratory  dyspnoea,  and  the 
number  of  rosjjirations  a  minute  is  diminished.  If  the  entrance  of  air  into  the 
lungs  is  inconi])lete  in  P|)ite  of  the  lengthening  of  the  respirations,  we  see  an 
inspiratory  retraction  of  the  lower  part  of  the  thorax,  and  sometimes  of  the 
throat  and  the  supraclavicular  fossae.  In  tracheal  stenosis  the  larynx, 
however,  shows  little  or  no  to-and-fro  movement  on  respiration.  This  fact 
is  of  value  in  diagnosis  in  distinguishing  tracheal  from  laryngeal  stenosis, 
for  in  tho  latter  the  respiratory  movements  of  the  larynx  are  quite  well 
marked. 

We  son»etiiiies  notice  in  the  pulse  during  inspiration  a  marked  fall  in  ten- 
sion and  in  the  height  of  the  pulse  waves,  the  pulsus  paradoxus.  With  the 
s]ihyginogra]>h  we  can  show  still  more  plainly  the  changes  in  blood  pressure, 
which  \i\Y\  (|uite  markedly  witli  tlie  respiratitm.  The  fre<|uency  of  the  pulse 
is  usuiilly  a  liltle  increas<'d,  but  sometimes  it  is  diminished. 

Tlie  symptoms  of  the  disease  just  desoril>ed  may  form  so  characteristic  a 
picture  that  we  ciin  recognize  it  at  the  first  glance.  More  ]>recist»  information 
as  to  the  seat  of  the  stenosis,  or  the  accurate  differentiation  of  tracheal  stenosis 
from  the  very  simiUir  picture  presented  by  laiyngeal  stenosis,  demands  a  direct 
hirvn^'fiscupic  examination  of  tlie  larynx  and  trachea,  whicli,  of  course,  is 
hardly  jjracticabh-  in  a  jiatient  with  a  high  degree  of  dyspnoea. 

BRONCHIAL   STENOSIS 

Etiology. — Narrowing  of  a  ]»rinuirv  bronchus,  which  is  the  only  form  to 
be  mentioned  here,  arises  most  freipiently  as  a  result  of  tiie  presence  of  foreign 
bodies — e.g.,  iiits  of  bone,  phim  stones,  Imttons,  etc.  These  may  enter  the 
air-passages  by  means  of  a  deep  inspiration,  especially  while  eating  or  during 
sleep.  We  know  that  foreign  bodies  get  into  the  right  bronchus,  which  is 
wiih'r.  soniewliat  more  freijuently  than  tiiey  <lo  into  the  left.  Stenosis  of  tlic 
main  lironchi  from  pressure  also  arises  from  aneurisms  of  the  norta,  medias- 
tinal tumors,  enlarged  bronchial  lymi)h-glands.  etc.  Stenosis  of  the  left  l)ron- 
chus  from  the  |)ressure  of  the  greatly  dihited  left  auricle  has  been  observed 
in  mitral  stenosis.  Direct  narrowing  of  the  larger  bronchi  most  frequently 
results  froni  bronchial  carcinoma. 
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Symptoms. — Tlit^  nyriiptunis  are  not  equally  disliml  in  all  instances.  They 
depend  n^wn  llie  siiulting  off  of  the  coirewpoiiding  part  of  the  lung.  The 
dyspnfpa  is  usiialiy  very  evidfut,  espwially  in  aiute  eases.  The  reBpiralory 
excursions  are  niiicli  less  on  the  affeeted  side  than  on  the  sound  side.  The 
percuyyiou  note  rt'iiiaios  clenr;  ^onieliiiius  it  is  very  deep,  heraiiiJc  the  lung 
beyond  the  narrowed  l)roneluis  ip  eon^tantly  inflated.  Auscultation  sIiowb 
complete  absence  of  the  vesicular  respiratory  inunuur.  We  either  hear  noth- 
ing nr  we  sometinie?  hear  over  the  whole  aide  a  loud  whistling  or  humming 
Hownd,  the  vihnitiou  of  which  can  in  some  cases  l>e  felt  hy  the  hand  applied 
to  the  chest  wall.  The  vocal  freniitiis  i«  diminished  on  the  affected  side.  A 
vicarious  eni])ljysenia  soon  develops  in  the  other  lung. 

Jjohular  pneumonia  frequently  develops  as  a  result  of  the  entrance  of  for- 
eign hodies  into  a  hronehus,  Ueoause  the  agents  of  inflammation  liave  enter<*d 
at  the  same  time  with  these  liodies,  and,  as  the  ex]>eitorntion  can  be  evacuated 
only  with  difficulty,  and  hence  is  more  or  less  stagnant,  the  germ?  can  readily 
establish  themselves  in  it.  In  stenosis  from  pressure  the  condition  may  of 
course  be  modified  in  many  ways  by  the  jjrimary  disease. 

PROGNOSIS  AND  TREATMENT 

Tiie  prognosis  and  treatment  of  traeheal  and  lironehial  stenosis  depend  en- 
tirely upon  the  nature  of  the  priimiry  ilisease.  (leiieral  statements  as  to  treat- 
ment, therefore,  need  not  be  given  here.  A  ilinvt  luevhiinical  treainient  of 
trueheal  stenof^is  in  apjiropriate  eases,  such  as  eicalneiul  stenosis,  may  l»e  un- 
dertaken according  to  the  different  modes  of  dilatation  above  cuumeratcel. 
Tlie  methods  for  removing  foreign  boflies  from  the  larger  air-passages  belong 
to  the  di)iiiain  of  surgery.  The  t'riqi](jyiiu'nt  of  an  cnielie  has  met  with  distinct 
success  ill  such  cases,  hut  it  is  not  wilhiuit  diiogcr.  lor  tlie  foreign  hotly  may 
wedge  itself  into  the  glottis  during  tfie  act  of  vomiting  and  occasion  danger  of 
instant  suffocation. 


CHAPTElt    A' I II 

BROXCHT-\t    .\STHMA 
(Exudative  BronchiolUia.     Aathmaiic  BronehiolitU) 


Definition  and  Causes  of  the  Disease. — nnmchial  asthma  is  the  name  we 
give  to  a  morbid  cunditittn  whose  chief  syinj)lom  is  a  special  form  of  severe 
dyspmea.  The  characteristic  features  of  the  dyspnoea  of  Ijroncliial  astlima  are, 
first,  that  it  occurs  in  paroxysms,  or  at  least  that  it  grows  worse  paroxysnially, 
and,  second,  its  peculiar  manner  of  onset.  Every  case  of  true  brondiial  asthma 
is  due  to  an  extensive  and  usually  quite  sudden  contraction  of  the  smaller  and 
smallest  bronchial  branches.  This  always  gives  rise  to  a  form  of  distress  for 
breath  which  differs  materially  from  ever\'  other  form  of  dyspncca. 

Thv  <|uestion  as  to  the  origin  of  lironcliial  asthma  coincides,  then,  with  tliat 
of  the  origin  of  diffuse  stenosis  of  the  bronchioles.    Earlier  authors,  especially 
Trousseau  and  Bienner,  explained  the  suddenly  developing  stenosis 
lumen  of  the  bronchioles  on  the  lias^is  nf  n  tonic  cramii  of  the  circular 
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ilatwre  of  the  smaller  bronchi.  Aside  from  titn  fa*  t  that  euch  a  spaHii  hap 
never  U^en  directly  domonslratwl.  and  is  also  not  tu  be  oasily  ox[»laiued  iheo- 
retically,  this  viL'\v-i>oint  sevnis  to  me  to  he  furtliermore  unsatisfactory,  because 
it  does  not  explain  the  peculiar  ap))earance  of  the  Rputuin  during  and  after 
an  asthmatic  attack.  On  the  other  hand,  the  charactt^ristics  of  the  sputum, 
vhieli  will  be  descrihed  in  detail  hi'low,  point  with  great  certainty  to  a  Kpoiial 
morbid  process  atT(.vting  the  mucous  n]i?mhrane  of  the  bronchioles.  The  fre- 
quent rceurrence  and  the  ofttinies  brief  duration  of  individual  asthmatic  at- 
tacks render  impossible  the  8upi)ositinn  of  true  inllammatory  disease.  We 
"Biust,  therefore,  accept  the  theory  of  a  ]>urt'ly  secretory  disturbance  which  is 
either  located  in  the  nuicims  menil)riun_'  an<l  its  secrclor)'  cells  alone,  or  is 
dependent  u|)on  nervous  influences.  Favoring  the  nervous  nature  of  many 
case?  of  asthma  is.  (irst,  the  fact  that  the  dis(*ase  is  not  infrequently  observed 
in  persons  of  a  dwidcd  general  neuropjUliic  constitution,  and  Mn-ondly.  that 
an  asthmatic  attack   is  sometimes  excited   bv  rcHcx   action.      '^I'licrc  are,   for 

Icxamjile,  some  asthmatics  whose  attacks  ere  induced  by  certain  orlors  and  in- 
balations  (i|iocae,  violets,  roasted  colfce,  etc.).  Pathological  alterations  of  the 
Tinsal  mucous  membrane  (hypertrophy  of  tlic  turfiinjite  hones,  jmlypi,  chronic 
catarrh;  are  someiimes  found  in  astliimilics;  irritation  of  such  h-i^ions  may 
pven  lead  to  an  artificially  inditced  ai^lhmatic  attack,  while  their  removal 
jnay  result  in  a  di>^apitearance  of  the  attacks.  Some  physicians,  in  fact,  have 
jbeen  inclincil  tn  refer  most  cases  of  bronchial  asthma  to  a  primary  disease 
within  the  nnsal  cavities.  Tn  this  there  has  l>een  great  exaggeration,  and  yet 
tlie  possibility  of  asthma  originating  "from  the  nose"  cannot  be  disputed. 
It  is  very  doubtful  if  asthma  can  be  caused  by  reflex  stimuli  from  olfier  or- 

tgans.  The  asserted  association  of  asthma  with  diseases  of  the  ]>harynx  (hyper- 
trophy of  the  tonsils)  is  deserving  of  the  most  credence.  But  one  should  be 
Tery  skeptical  in  accepting  statements  concerning  the  occurrence  of  asthmatic 
Attacks  in  cases  of  <lisciises  of  the  ear,  the  stomach  {"dys|»eptic  asthma"),  the 
intestine,  the  female  sexual  organs,  etc.  In  these  conditions,  true  asthma  is 
usually  confused  with  other  dyspna?ic  conditions  (hysterieal  astlima,  cardiac 
weakness,  and  the  like). 

I  A  rellex  origin  cannot  be  demonstrated  in  the  nuijority  of  cases  of  asthma. 
Apparently  the  asthmatic  attacks  and  the  umlerlying  acute  swelling  of  the 
mucous  membrane  of  the  bronchioles  l)egin  spontaneously,  or,  at  most,  origi- 
nate through  certain  external  influences,  sucli  as  the  inhalation  of  cold  air, 
dust,  etc.  If  the  attack  is  only  of  brief  durali<iTi,  and  is  followed  hy  an  entirely 
normal  condition  of  the  Jungs  an<l  bronrlu.  we  tlicn  speak  of  a  purely  nervous 

»fonn  of  bronchial  ae^thma.  Not  infrequently,  however,  astliinatic  attacks  are 
combined  with  a  permanent  inllammatory  and  catarrhal  condition  of  the  finer 
bronchi.  The  relations  between  aslhnia  and  hronohiolilis  are  not  always  the 
same.  Sometimes  chronic  luiuichiolitis  only  develops  gradually,  a  long  time 
after  the  asthmatic  attacks  have  existed.     I'lider  sucli  circumstances,  we  are 

I  dealing  with  a  secondary,  chronic,  inllanimatory  disease  on  the  basis  of  a 
0|>ecially  predisposed  mucous  niemhranc.  In  many  cases,  however,  we  apfiear 
to  be  dealing  with  a  pflrti(*ulnr  form  of  primary,  chronic  disease  of  the  bron- 
chioles, in  whuli  the  cliiinuleristie  aslhmatie  iiltaeks  are  to  lie  considered  as 
■exacerbations  of  the  continuous  chronic  morbid  process.  Curschmann.  to 
whom  we  are  indehted  for  the  first  accurate  clinical  studies  of  this  form  of 
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Sjrmptoms. — The  syiuptoins  are  not  equally  ilistitict  in  nil  instances.  They 
depend  upon  the  shutting  off  of  the  corresponding  part  of  the  Iimg.  The 
dyspna-a  is  usually  very  evidt^nt,  especially  in  acute  cases.  The  respiratory 
excnin*ions  are  much  K-hh  on  the  affectt'd  side  than  on  the  sound  side.  The 
percaifvion  note  remains  cleiir;  sonietiinea  it  is  verj*  deep,  because  tlie  lung 
beyond  the  narrowed  bronchus  is  constantly  in  Hated.  Auscultation  shows 
complete  absence  of  tiic  vesicular  respiratory  mnrnnir.  We  either  hear  noth- 
ing or  wo  RiuK'tirnes  hear  over  the  whole  side  a  loud  whiatlin^  or  humming 
sound,  the  vil>ration  of  which  can  in  some  cases  he  felt  by  the  hand  applied 
to  the  eliest  wall.*  The  vocal  fremitus  is  diminished  on  the  affected  side.  A 
vicarious  emphysema  soon  develops  in  the  other  lung. 

lobular  pneumonia  frequently  develops  as  a  result  of  the  entrance  of  for- 
eign bodies  into  a  hrnncluis,  hwause  the  agents  of  inrtamniatidn  liave  entered 
at  the  same  time  with  these  Nodies,  and,  as  the  exjjectoration  can  be  evacuated 
only  with  difficulty,  and  hence  is  more  or  less  stagnant,  the  germs  can  readily 
establish  tliemsclves  in  it.  In  stenosis  from  pressure  tlie  condition  may  of 
course  be  modified  in  many  ways  by  the  primary  disease. 

PROGNOSIS  AND  TREATMENT 

The  prognosis  and  treatment  of  trutlical  and  luoncliial  stenosis  depend  en- 
tirely u|K»n  the  nature  of  the  }»rimary  disease.  Gem-ral  statements  as  to  treat- 
ment, therefore,  need  not  be  given  here.  A  direct  mechanical  treatment  of 
tracheal  stenosis  in  apjjropriate  cases,  such  as  cicatricial  stenosis,  uiay  b«  un- 
dertaken according  to  the  diiTerent  niodos  of  dilatation  above  enumerated. 
The  methods  for  removing  foreign  bodies  from  the  larger  air-passages  l>eh»ng 
to  the  domain  of  Rirgery.  The  employment  of  an  emetic  ]ias  met  with  distinct 
success  in  such  castas,  but  it  is  not  without  danger,  lur  the  foreign  hwly  may 
we<Ige  itself  into  the  glottis  during  the  act  of  vomiting  and  occasion  danger  of 
instant  suffocation. 


CHAPTKlt    VI  IT 


BRONCHIAL    ASTHMA 
(SxtuUUite  Bronchiolitis.     AnthnuUic  Bronchiotitit) 


Definition  and  Causes  of  the  Disease. — Bronchial  asthma  is  the  name  we 
give  to  a  morbid  condition  wliosc  chief  symptom  is  a  sj»ecial  form  of  severe 
dyspufca.  The  characteristic  features  of  the  dyspnu-a  of  l»ronchial  asthma  are, 
first,  that  it  occurs  in  paroxysms,  or  at  least  that  it  grows  worse  paroxysmally, 
and,  second,  its  peculiar  manner  of  onset.  Every  case  of  true  bronchial  asthma 
is  due  to  an  extensive  and  usually  quite  sudden  contraction  of  the  smaller  and 
smallest  bronchial  branches.  This  always  gives  rise  to  a  form  of  distress  for 
breath  which  differs  materially  from  ever)*  other  form  of  dyspntea. 

The  question  as  to  the  origin  of  bronchial  asthma  coincides,  then,  with  tliat 
of  the  origin  of  diffuse  stenosis  of  the  bronchioles.  Earlier  authors,  especially 
Trousseau  and  Biermer,  explained  the  puddenly  developing  stenosis  of  the 
lumen  of  the  bronchioles  on  the  basis  of  a  tonic  cramp  of  the  circular  mu 
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culatiire  of  tlie  smaller  bronchi.  Aside  from  the  fact  that  such  a  spaera  has 
never  hwn  directly  dL-nioustraltxl,  and  is  alsa  not  to  liO  easily  explained  theo- 
retically, this  vie\v-[»oiut  s<*cm8  to  me  to  he  furthermore  unsatisfactory,  l>eeauf>e 
it  does  not  explain  the  [wculiar  appearance  of  the  sputum  during  and  after 
an  a?tliniatic  attack.  On  the  otlicr  hand,  the  charncterislics  of  the  sputum, 
which  will  be  descrilied  in  detail  U^ow.  point  with  groat  certainty  tu  a  special 
morbid  proc-css  affecting"  the  mucous  memhrane  of  the  bronchioles.  Tlie  fre- 
quent recurrence  and  the  ofttimt^s  brief  duration  of  individual  asthmatic  at- 
tacks render  iinpoi=sihle  the  suppogilion  of  true  intlninniatory  disease.  We 
must,  therefore,  acce[>t  the  theory  of  a  purely  secretory  diiiturbance  which  is 
either  locatecl  in  the  mucous  memhraiie  and  its  secretory  cells  aloue,  or  is 
dependent  upon  nervous  intlueneea.  Favoring  the  nervous  nature  of  many 
cases  of  asthma  is.  lirst,  the  fact  that  the  disease  is  not  infretpiuritfy  observed 
in  persons  of  a  decided  general  neuroDathic  constitution,  and  secijudly.  that 
an  asthmatic  attack  is  sometimes  eveilcd  liv  retlex  action.  There  nre^  for 
example,  some  asthmatics  whose  attacks  are  induced  hy  certani  odors  and  in- 
halations (ipecac,  violets,  roasted  coffee,  etc.).  Patholoo:ical  alterations  oF  the 
nasal  mucous  memlinine  (hy|M*Hropliy  of  the  turbinate  hones,  polyjit.  chronic 
catarrh)  are  sometimes  found  in  astiimniics;  irritation  of  sucli  ksions  may 
even  lead  to  nn  nrtiricinlly  induced  asthmatic  attack,  while  thetr  removal 
may  result  in  a  di>ttpiM?arance  of  the  attacks.  Some  physicians,  in  fact,  have 
been  inclined  to  refer  most  cases  of  bronchial  asthma  to  a  primary  disease 
within  the  nasal  cavities.  In  this  there  has  been  great  exaggeration,  and  yet 
the  possibility  of  asthma  originating  ''from  the  nose"  cannot  tic  disputed. 
It  is  very  douljtful  if  asllima  can  be  caused  by  reflex  stimuli  from  other  or- 
gans. The  asserted  association  of  astlmia  with  diseaj^ea  of  the  pliarynx  (hyper- 
trophy of  the  tonsils)  is  deserving  of  the  most  credence.  But  one  should  be 
very  skeptieal  in  accepting  statements  concerning  tlie  occurrence  of  asthmatic 
attacks  in  cases  of  disesses  of  the  ear,  tlie  stomacli  ('*  dy-ipe[ttie  asthma  "),  the 
intestine,  the  female  sexual  organs,  etc.  In  these  conditions,  true  asthma  is 
usually  confused  with  otlier  dyspna^ic  conditions  (liystcrical  asthma,  cardiac 
weakness,  and  the  like), 

A  retlex  origin  cannot  be  demonstrated  in  the  TiuijnrttA'  of  cases  of  asthma. 
Apparently  the  asthmatic  attacks  and  the  umlerlying  acute  swelling  of  the 
mucous  membrane  of  the  bronchioles  begin  spontaneously,  or,  at  most,  origi- 
nate through  certain  external  influences,  suoli  as  the  inhalation  of  cold  air, 
dust.  etc.  If  tiie  attack  is  only  of  brief  duration,  and  it*  followed  by  an  entirely 
normal  condition  of  the  lungs  and  bronchi,  we  then  speak  of  a  jturely  nervous 
form  of  Ijronchial  astlmia.  Nut  infrecjucntly,  however,  asthmatic  attacks  are 
combined  with  a  pernmnent  inflammatory  and  catarrhal  condition  of  the  finer 
bronchi.  The  relations  lictween  asthma  and  bronchiolitis  are  not  always  the 
same.  Sometmies  chronic  hronchiolitis  only  ilinclops  gradually,  a  long  time 
after  the  asthmatic  attacks  have  existed.  Tnder  such  circumstances,  we  are 
dealing  wilii  a  secondary,  chronic,  intlninniatory  disease  on  the  basis  of  a 
sj)ecial!y  preflisposed  mucous  memltrane.  In  many  cases,  however,  we  appear 
to  be  dealing  with  a  pnrtiruJnr  form  of  primary,  elironic  disease  of  tlie  bron- 
ehioles,  in  which  the  clmrat-lcristif  asihniatic  attacks  are  to  be  considered  as 
exacerbations  of  tfie  continuous  chronic  niorl»id  procesa.  Curschmann,  to 
•whom  we  are  indrtited  for  the  first  nccnrnte  clinical  studies  of  this  form  of 
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bronchial  afithma,  teriue  the  underlying  bronchial  dieea&e  "exudative  bron- 
chiolitis." We,  liowever.  prefer  the  name  "  asthinatie  bronehiolitii* "  for  thi? 
condition.  By  the^e  terms,  a  peculiar  disease  of  the  finer  bronchi  and  the 
bronchioles  i»  deBignated.  It  is  characterized  by  the  peculiar  appearance  of 
liie  spuiuni  and  liy  ititenurrent,  cliaracteriBtit;  "  iisthiiialic  "  attacks.  Very 
prolmlily,  rcHcx  ncrvoiKs  iniluencen,  too,  favor  the  onset  of  intiividual  astlnnatic 
attacks  in  aHthmatii*  hroinliiolftis.  Here.  B«;ain.  1  am  inclined  to  attach  far 
greater  importance  to  the  van  ing  amount  of  swelling  of  the  bronchial  mucous 
membrane  than  to  a  pOBPible  tonically  contracted  state  of  the  musculature  of 
the  bronchioles.  Some  «uthor<i  have  also  found  an  ictiolo^y  for  astlmiatic 
dyppnrea  in  spasm  of  the  tlia])brfigiti.  This  assimiptinn  is,  however,  without 
facte  to  support  it,  and  is  directly  refuted  by  the  demonstrable  fact  (shown 
also  by  the  X-ray  examination)  that  the  dirt[)hra^matic  excursions  are  unem- 
barrassed durinjJT  asthmatic  attticks.  rnhalations  nf  dust  (wool  dust,  flower 
dust,  and  the  like)  sometinu's  play  a  donionstrahle  role  in  the  causation  of 
asthmatic  bronchiolitis.  In  additir»n,  previous  attacks  of  acute  bronchitis 
must  be  especially  taken  into  consideration.  Some  cases  are  referable  to  a 
severe  bronchitis  complicating  measles  or  whooping  cough  during  childhood. 

The  ''pure'*  cases  oT  astliiiia,  which  owe  their  origin  to  a  s|>*vifll  predis- 
position of  the  mucous  meuibrane  to  acute  swelling,  act|uire  a  general  patho- 
genetic interest  because  of  similar  prot-esses  that  occur  in  other  nmcous  mem- 
branes and  tissues.  Thus,  a  certain  analogy  may,  for  exaiuple,  be  drawn 
between  bronchial  asthma  and  urticaria,  as  well  as  between  bronchial  asthma 
and  certain  Sf'cri't'Jiy  disturhances  of  (he  intestine  (inucous  colilis,  tf.  v.).  All 
such  anotiialies  mav  be  considered  as  the  exjiression  of  a  peculiar  pathobigicHl  M 
tendency  to  exudative  ihsturbiinces  (the  "exudative  diathesis"  of  t-zerny).  ■ 
Inilccd,  a  careful  inventigation  will  not  infrequently  demonstrate  various  mani- 
festations of  this  **  diathesis ''  in  dilTcrciit  organs  of  the  same  individual. 
Perhaps  the  observations  of  artificinl  nrlicnrin  in  nslluna,  made  by  Ijcnhartz 
and  myself,  are  associated  with  this  "  diathesis."  That  is,  we  have  noticed 
that  mechanical  irritation  of  tlie  skin  (with  the  handle  of  a  percussion  ham- 
mer, for  example)  not  uncommonly  gives  prompt  rise  to  an  active  reddening 
and  urticaria-like  wheals  along  the  line  of  irritation.  The  possible  association 
of  this  "exudative  diathesis"  with  the  general  neuropathic  condition  is  of 
interest,  but  us  yet  i\\.[hv  obscure. 

Symptoms  and  Course  of  the  Disease. — We  will  begin  the  account  of  the 
S)nnptomatology  l*y  a  description  of  the  asthmatic  "attack.'*  In  its  ])urest 
form  "nervous''  bromhinl  aslluna  consists,  in  fact,  of  single  attacks  of  dysp- 
ncea,  differing  in  frequency  and  duration,  which  occur  nt  least  without  special 
cause  or  witliout  any  discoverable  reason  in  persons  otherwise  apparently  m 
healthy.  In  the  intervals  between  the  attacks  the  patient  is  perfectly  well, 
and,  in  particular,  shows  no  signs  of  disease  of  the  respiratory  organs.  In 
most  cases  of  "bronchial  asthma,"  however,  the  attacks,  as  we  have  said,  are 
only  more  or  less  sudden  exacerbations  of  a  condition  which  in  the  intervals 
18  not  perfectly  normal.  While  ordinarily  only  the  signs  of  a  chronic  bron- 
chitis are  present,  often  asso<-iated  with  pulmonary  emphysema,  from  time  to 
time  exacerbations  occur,  usually  in  the  form  of  loug-continui'd  asthmatic 
dyspna?a,  lasting  for  days  or  weeks.  It  is  this  latter  form  especia 
can  be  explained  only  by  the  assumption  of  a  true  bronchiolitis 
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The  astlunatic  attack  either  begins  quite  suddenly,  or  is  preceded  for  a 
fliorter  or  longer  period  by  pro<jroiimta.  These  couBist  in  a  general  feeling  of 
discomfort,  in  abnoiTiial  sensations  in  tlie  larynx  or  epigastrium,  sonietinies  in 
remarkably  frccjuent  gaping,  and  often  in  a  marked  coryza  asj^oeialcd  with  a 
good  deal  of  secretion  and  freijuent  sneezing  (compare  the  relation  between 
Diany  attacks  of  asthma  and  diseases  uf  tlie  nose,  stated  above).  The  attack 
begins  in  most  cases  at  night  (before  midnight).  The  patient  wakes  up  with 
an  intense  feeling  of  pressure  and  anxiety.  Sometimes  he  complains  of  a 
feeling  of  pain  in  the  chest.  He  has  to  sit  up  strai^jht.  and  in  severe  cases 
even  to  get  out  of  bed.  He  often  liurries  to  an  open  window  in  order  to  "  get 
air."  His  expression  is  anxious;  his  skin  becomes  pale  and  cyanotic,  and 
sometimes  is  covered  witli  a  cold  sweat.  On  objective  examination  we  are  at 
once  struck  by  tlie  characteristic  change  in  the  resjiiration.  Both  inspiration 
and,  especially,  expiration  are  a!m<ist  <ilways  accornimnied  bv  a  high-pitched 
vhistiing  sound,  audilile  at  a  distance.  Both  respiratory  acts  are  lalx>red, 
re(|uiring  tbe  aid  of  the  accessory  muscles.  On  inspiration,  only  the  upper 
part  of  the  tliorax  is  elevated  to  any  extent.  We  see  in  the  neck  the  inspiratory 
contraction  of  tiie  sterno-cleido-niastoids,  the  scaleni,  etc.  Still  mori-  striking, 
however,  is  tbe  labored,  jmiuiriir,  lon;::-protracted  expiration,  during  which  the 
filKlominal  muscles  are  cnntracted  to  a  board-h'ke  banlness.  We  therefore  rec- 
ognize the  disturbance  of  respiration  in  asthma  as  essentially  an  expiratory 
dyspna»a.  Tbe  fre<iuency  of  res|)iration  is  in  many  cases  normal,  or  even  surne- 
what  diminished,  yet  we  have  repeatedly  counted  thirty  or  forty  respirations 
a  minute. 

On  physical  examination  of  the  lungs  during  the  paroxysm,  we  find  the 
percusfion  note  normal  or  even  strikingly  hnid  and  dee[) — the  **  box-tone." 
The  lower  boundary  of  the  lung  is  usually  found  one  or  two  intercostal  spaces 
lower  than  nonual,  \ot  only  is  this  condition  shown  in  the  cases  with  a  perma- 
nent pulmonary  emphysema,  but  during  the  asthmatic  attack  itself  there  oc- 
curs an  acute  inflation  of  tbe  lung.  The  latter  is  probably  explained  by  the 
fact  that  the  lung  is  much  stretched  by  the  strenuous  inspirations  wbieli  are 
made  by  aid  of  the  accessory  muscles,  while  tlie  weaker  expiratory  force  is  not 
enough  wliolly  to  drive  out  the  air  ngain  through  the  contracted  brmuliioles. 
Therefore  it  happens  in  bronehiui  asliuufi,  as  in  every  other  bronchial  disease, 
that  the  expiration  is  usually  more  lalnired  and  protracted  than  the  inspiration. 
On  auscultation,  high-pitched  whJstliug  and  ereiiking  sounds*  whitlt  quite  ob- 
scure tile  vesicukr  imirniur,  are  heard  over  most  of  the  lung,  espi-i  iaily  during 
(he  long  expirations.  In  many  phiees,  indeed,  where  the  brotiehinles  are 
almost  completely  closed,  the  resf»iratory  murjuur  is  entirely  afjseut,  or  we 
hear  only  a  low  whistle  on  expiration.  Toward  the  end  of  tbe  paroxysm  the 
noises  become  deeper  and  more  booming,  and  sometimes  we  heiir  a  few  moist 
rales. 

In  the  intervals  between  individual  attacks,  the  respiratory  murmur,  in  the 
cases  of  "  pure  nerA'ons  asthma,"  is  quite  normal.  In  cases  of  asthmatic  bron- 
chiolitis, even  during  the  intervals,  tliere  arc  ahnnrmal  nuscultatory  signs  (iso- 
lated bronchial  rales,  suppressed  and  weakened  inspiration,  prolonged  expira- 
tion, etc.). 
H         In  brief  paroxysms  there  may  be  scarcely  any  cough  or  expectoration.     In 
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however,  a  wanty  tough  muoous  expet'toralion.  In  lhi.s  are  found,  licsides  the 
omliiiarv  ((mstituL-iits  of  simple  lironchitiB  KpuLuiu.  larger  or  Finaller  numbers 
of  ehavaetcristic  clumps.  Those  nicy  Ite  yellow  or  greenish-yellow,  or,  on  the 
other  hnnfl.  ^ray.  The  yellowish  niSRses,  which  are  iiBunlly  very  tongli,  and 
often  eonsist  of  n  hunch  of  (hready  matter,  reprejjent  swollen  and  fatty-degen- 
erated p\is  corpuscles,  ln'twecu  wliicli  are  very  frcfjucntly  interH|)ersed  a  eon- 
siderahle  iinnil>er  of  i)ointed  octahedral  cr>'stals.  Tljese  cr^'stals  were  first 
described  by  Leyden  in  the  sputum  of  asthmatic  patients,  and  are  usually 
termed  asthma  crystals  (see  Fig.  4'-?).  Chemically  they  are  identical  with 
'M'harcotV  crystals,''  which  are  found  in  the  Icukiemic  spleen,  the  hone  mar- 
row, etc..  and  they  probably  represent  the  phosphoric-acid  salt  of  an  organic  base 
(Schreiners  base,  CVII^X),  although  this  has  lately  been  questioned.  As  soon 
as  the  paroxysms  cease  the  numlier  of  crystals  in  the  sputum  usually  begins  to 
diminish  rapidly,  and  it  is  often  possible  to  ol)serve  in  them  evident  signs  of 
disintegratinn.  Nothing  is  kno\m  as  to  the  origin  of  these  crystals.  Their 
presence  )»robably  hears  some  relation  to  the  eosinopliile  cells  of  the  sputum 
{vide  infra).  At  any  rate,  Charcot's  crystals  are  also  found  wherever  degen- 
erated ettsinophilc  cells  are  to  he  seen.  Not  infrequently,  also,  numerous  cili- 
ated e])ithcliiil  cells  are  found,  in  addition  to  the  crystals,  in  the  yellow  masges. 
The  gray  [dugs  in  the  sputum  of  asthmatic  palients  consist  mainly  of  clumps 
of  thready  mucus,  and  contain  the  peculiar  "spirals"  which  were  first  de- 
scribed by  Ungar  and  by  Curscbmann.  Many  of  these  spiral  threads  are  visible 
to  the  naked  eye,  hut   others  demand   the  microscope  for  their  recognition, 
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Fio.  42. — Asthma  crystals  and  CurBohmann's  spirals  (a,  coDtro)  fiber). 


through  wiiicli  thoy  are  seen  as  brilliant  forms  composed  entirely  of  various 
sized  bands  and  threads  collected  in  spirals  (see  Fig.  42).  Sometimes  & 
brilliant  central  thread  of  small  diameter  is  seen  in  the  mi<lst  of  the  spiral. 
Around  the  spirals  are  found  round  i  ells,  drops  of  fat  (md  myelin,  and  some- 
times ciliated  epithelium,  and  ej»i11iflial  cells  from  the  pidmonnry  alveoli.  As 
to  the  precise  way  in  which  the  spirals  and  their  central  thread  <leve!op,  the 
question  is  not  yet  settled,  but  it  is  certain  that  the  spirals  represent  casts  of 
the  minutest  spirally  twisted  branches  of  the  bronchi,  and  therefore  clearly 
indicate  the  existence  of  a  peculiar  disease  of  the  finest  terminal  bronclwal 
twigs.  The  origin  of  the  central  thread  is  to  be  sought,  perhaps,  in  the  expul- 
sive cough. 
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Eomnophilp  colli*  in  thr  sputum  in 
Ijronchial  asthma. 


Of  the  other  peculiarities  of  the  Bputnin  in  bronchial  asthma  we  may 
mention,    first    of    all,    the    almost    invariable    nccurrence    of    verv    many 
eodinophilous    cells    in    the    spiitinn,    and    alfjn,    apparently,    in    the    Itlood 
(see  Fig.  43),     Tlic  significnnce  rtf  this 
fact  is  still  unkuown.     \Vp  o(Yasion«lly 
fin<\  in  the  sputum  of  astlmiatica  crys- 
tals of  calcic  oxalate  and  calcic  phos- 
phate. 

The  pulse  is  u-sually  accelerated 
during  the  asthmatic  paroxysm,  the 
arteries  contracted;  tiie  bodily  tem- 
perature is  normal,  or  sometimes  even 
subnormal.  In  protraott'd  attiuks  we 
have  re[)eatedly  neen  ii  tilight  febrile 
movement  up  to  alwut  lo*^"  Y,  (3i)°  i\). 

The  duration  of  the  asthmatic  paro.\y?ni  is  very  different  in  indiviclwal 
cases,  as  has  already  been  said.  Sometimes  it  hit'tf*  only  h  few  lioujv,  hut  some- 
times it  lasts  several  day-^.  antl  evt-n  weeks.  Marked  cxaccrbalioufi  anil  remii?- 
tions  of  the  di.>ea!ie  usually  alternate.  Tiie  fn'f|iit*m'y  id'  the  paroxyi^ms  in  ordi- 
nary asthma  also  varies  exceedingly.  Sometimes  they  come  on  almost  every 
night,  and  then  there  are  long  [lauf^es  of  months  and  years,  so  that  we  cannot 
make  any  general  statements  a.s  to  the  course  of  the  disease.  Many  astlmmtiL' 
patients  make  very  reniarkuhlc  stalemeiits  as  to  the  individual  pxiiting  cinises 
of  their  attacks.  Many  patients  rluiin,  for  example,  tiiat  the  altuuks  wx-ur  only 
in  certain  plai-es,  while  in  other  places  they  are  wholly  free  from  the  trouble, 
that  they  can  live  only  in  the  U[>|>rr  stories  of  tiie  house,  etc.  Such  statements 
should  not  remain  uuhn-di'd,  iilthnugh  it  is  I'prtain  that  they  are  often  due  to 
imagination.  In  mild  cases,  cures  iire  not  infre(|iient ;  the  possibitity  of  reenr- 
rences  must,  however,  always  be  rememl>ered.  Only  rarely  tau  a  cuniplete  uure 
of  the  severer  cases  of  asthmatic  bronchiolitis  be  expected,  though  a  decided 
improvement  can  often  be  obtained.  In  asthma  of  long  standing,  chronic  pul- 
monary emphyscnui  willi  its  sequela'  almost  invariably  develops.  The  otM-ur- 
renee  of  a  se<ondary  puluxjnary  tubereiilosis  has  also  been  re]ieatedly  observed. 

Diagnosis. — Tlie  diagnosis  of  tliu  bmnchiut  asthmatic  conilition  us  such  is 
not  ditlicult  if  we  lijiiit  ourselves  strictly  to  the  characteristic  type  of  the  dis- 
ease: the  strenuous  respiration  with  wbee-zing  that  can  he  heard  at  a  distance, 
the  labored,  prolongtMl  expiralion,  the  chara<'ti'Ti>tic  pliysitral  signs  in  the  lungs, 
and  the  peculiar  sputum.  I'sually  we  can  easily  distinguisli  lironchial  asth- 
matic dyspnoea  from  cardiac  asthma  f/y.  f.),  s]jasm  uf  the  glottis  {ij.v.)y  and 
also  from  hysterical  dyspnoea  with  its  superficial  and  very  ra(ud  respiration 
and  normal  conditions  in  the  lungs.  T\m  hitter  distinction  of  true  bronchial 
asthma  from  *' hysterical  asthma"  is  very  iiri|M)rUint  both  iti  prognosis  and 
treatment,  since  the  two  are  frecpiently  confounded.  If  we  are  sure  that  we 
are  dealing  with  true  asthmatic  attacks,  tlie  next  question  is  whether  it  is  a 
**  purely  nervous  "  retlex  asthiiui  or  an  asthmatic  exudative  bronchiolitis.  Here, 
of  course,  we  can  decide  onlv  after  a  careful  and  thorough  examination  of  the 
patient  (especially  of  the  nasal  cavities)  and  after  observing  the  course  of  the 
disease.  Finally,  we  must  also  consider  the  possibility  of  a  purely  symptomatic 
asthma  in  chronic  pulmonary  emphysema,  in  the  chronic  bronchitis  of  renal 


226 


DISEASES  OF  THE  RESPIRATORY  ORGANS 


disease  or  arthritis,  etc.  We  must,  however,  confine  our  use  of' the  terra 
'*  symptomatic  l)vonchial  asthma"  to  those  cases  in  which  we  actually  have  ii 
dysjino'H  with  all  the  characteristic  ]>ecnliaritie8  of  true  bronchial  asthma. 

Treatment. — In  every  ease  of  asthma  the  first  thin^  to  be  thought  of  U 
whether  there  i?  not  a  definite  eause  whope  removal  may  cure  the  disease.  In 
this  connection  we  should  examine  the  nose  carefully,  ^inee  numerous  recent 
observations  have  shown  that  a  previously  existing  astlmia  may  wholly  di?ap- 
pear  or  at  least  be  materially  relieved  after  the  treatment  of  some  na^al  disease 
which  may  be  present,  such  as  tlie  removal  of  jwlv'pi,  tlie  destruction  of  the 
erectile  bodies  by  the  galvano-eautery,  etc.  Of  course  these  results  should  not 
be  overestimated.  It  has  repeatedly  been  claimed  by  nasal  specialists  that  in 
many  aslhruatic  patients  we  can  find  a  definite  spot  in  the  nose  and  excite  an 
asthmatic  attack  by  toucliinp  it  with  a  probe.  This  spot  must  then  be  treated 
first  of  all.  We  will  not  wholly  reject  these  statements,  but  we  are  somewhat 
skeptical  in  regard  to  tliem.  At  imy  rale,  the  nose  bhould  be  treated,  in  our 
opinion,  only  wfieu  it  presents  aetual  morbid  elinnges. 

If  we  cannot  satisfy  the  causal  indication  in  this  way,  we  should  alwa^^s  try 
next  a  remedy  whieli  must  pass  for  a  direct  specific  a^jainst  certain  forms  of 
asthma — iodid  of  pntassium.  In  doses  of  *^0  to  45  gr.  n  day  <giti.  l.."j  to  3.0), 
<u'  even  more,  if  necessary,  this  usually  causes  a  Vfipiil  iiiijirovemeiit.  which 
of  LOiirse  is  not  always,  although  it  is  freiiueutly.  ])eruiauent.  In  ustlmiatic 
broncliiolitia,  especially,  iodid  of  potassium  in  large  doses  often  acts  excel- 
lently. It  seems  to  make  tlie  lou^it  seeretinn  more  fluid,  to  ease  the  expectora- 
tion, and  in  this  way  to  lessen  the  stenosis  of  the  hrutuiiioles.  Of  t-ourse  a 
permanent  and  complete  cure  is  only  rarely  (thtaiiied  from  iodid  of  jMitassium. 
Next  to  potassium  iodid,  I  consider  nn  enert^etitiilly  ])ursued  methmHenl  dia- 
phoretic trealnipnt  the  most  efTectunl  therapy.  By  tlie  use  of  the  electric-light 
baths,  as  well  us  by  the  otiier  generally  employed  diaj)horctic  agents,  I  iiave 
usually  obtained  good  results,  and  occasionally,  even  apparent  cures  in  cases 
of  nervous  asthma  and  of  asthmatic  bronchiolitis.  The  patients  are  placed 
daily  in  the  eleetric-incandeseent-light  bath,  in  which  they  remain  from  ten  to 
fifteen  minutes  at  the  beginning  of  the  treatment,  and  later  from  twenty-five 
to  thirty  mintites.  The  incandeseent-li^ht  bath  is  followed  by  an  onlinary 
warn\  biith,  after  which  the  patients  rest  for  one  or  two  liour?.  In  many  cases, 
after  four  or  five  treatments,  a  decided  improvement  is  already  observed.  The 
attacks  cense,  breathing  U'comes  freer,  and  the  respiratory  murmur  clearer. 
An  apparently  completu  eure  may  be  attained  in  thrt^  to  four  weeks.  If  iodid 
of  potassium  and  the  al>ove  diajthoretic  treatment  have  l>een  used  in  vain,  we 
must  turn  to  the  other  remedies  which  have  been  employed  against  asthma, 
although  their  action  is  often  quite  uncertain.  We  may  mention  here  the 
nitrite  of  sodium  {2  parts  in  1*^0  of  water,  two  to  three  teaspoonfuls  a  day) 
and  nitroglycerin,  which  has  an  analogous  action  ('3f>  drops  of  a  one-per-cent 
aleoholie  solution  in  ^vjas.  {gm.  *^oa)  of  water,  a  tablespoonful  two  or 
three  times  a  day);  also  pyrenol,  bromid  of  potassium,  belladonna,  atropin, 
etc.  In  some  cases  pneumatic  treatment,  such  as  the  inhahition  of  compresaed 
air,  has  been  successful,  and  sometimes,  too.  electricity  (galvnnization  and  fara- 
dization of  the  neck),  or  hydrotlierapy.  bus  been  claimed  to  give  relief.  Change 
of  climate  may  sometimes  be  of  distinct  service.  Many  patients  bear  tiie  sea-air 
well,  while  with  otliers  a  mountain  residence  exerts  a  favorable  influence,    Spe- 
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:ial  report**  (Marienijad,  Kissingen,  ferruginous  bathe,  etc.)  may  often  he  rec- 
[ominenflefl  with  a<lvaiita;r*-'  if  ai>pru|)i'iate  to  the  patioiit's  general  constitution. 
In  severe  cflses  a  epeeial  svnuitouiatic  treatment  of  the  attack  itself  i*  often 
lecessarv.  Narcotics  are  without  doubt  the  most  ctTective,  es]>eciall_v  chloral  and 
lorphin.     In  severe  attacks  we  eannot  avoid  injections  nt'  niorpliin,  Init  we 
muAt  always  he  cautious  in  order  that  the  patient  may  not  form  the  hjihit  of 
.•using  this  to  excess.    Chloral  hydnUe  (gr.  xv  to  xxx  [gm.  1.0  to  2.0] )  often  re- 
lieves tlie  indi\idual  attack.    Among  other  symptomatic  reused icp  we  may  nicn- 
tion  mu?taid  plaster?  to  the  chest  and  calves,  jtiilting  the  imuds  and  feet  into 
hot  water,  inhalations  of  nitrite  of  amyU  turpentine,  chlorol'drnu  pyriilin,  etc. 
'uniigation  with  saltpeter  paper — unsized  paper  dipped  in  a  concentrated  solu- 
:ion  of  nitrate  of  potassium  and  dried — and  the  stramonium  cigarettes  to  \*e 
[iliad  in  most  dnig  stores^  are  nuu-h  praised.    The  patient  may  also  smoke  with 
occasional  benefit  stramonium  or  belladonna  leaves  wliich  have  previously  l»een 
dip|M.'d  in  a  solution  rif  salfpettT  aiitl  then  dried.     !Many  patients  praise  highly 
the  different  asllmia  cigarettes  and  siuoke-prmlucing  jKiwdcrs  or  pastilles,  which 
[are  sold  as  secret  remedies.    We,  ourselves,  usually  employ  a  mixture  of  equal 
parts  of  pow<lered  stramonium  leaves  and  powdered  nitrate  of  potassium. 

(Potassium  iodid  i-;!  nmre  likely  tn  prevetit  recurrence  if  it  is  given  cnntinu- 

lously.  for  several  munths,  at  least,  and  it  sluniM  in»t  lie  thrown  aside  as  useless 

luntil  it  has  Iwen  flushed  lu  the  limit  of  toleration  witliout  avail.    A  eonveuieut 

form  of  administration  is  in  saturated  aqueous  solution,  a  minim  of  M*hich 

represents  al»out  a  ^rain  of  the  drug. 

The  sirup  of  hydrifnUe  acid  iitay  lie  suhstitutcfl  for  putas-^ie  iodi  I  in  eases 
of  intolerance  of  the  latter,  (irindelia  rohusta,  a  Hraehiu  of  the  fluid  extract 
tliree  or  four  times  a  day,  serves  sometimes  to  prevent  recurrence  of  attacks. 
Marked  alleviation  of  the  paroxysms  is  often  obtained  from  the  inhalation  of 
15  to  30  drops  of  the  iodid  of  eliiyh| 


SECTION   IV 
Diseases  of  the  Luno8 

CHAPTKK    I 

PULMONAUV    EMPHYSEMA 
iAlwtolar  Ectaaia.     Volumen  piUmonum  aucfum) 


Nature  and  etiology  of  the  Disease. — Pulmonary  emphysema,  the  abnor- 
mal inflation  and  dilatation  ot  the  lungs.  eithiT  <k'velops  in  separate  partes  of 
the  lung,  in  which  case  it  is  subordinate  to  other  pathological  changes  which 
►exist  in  the  lungs,  or  involves  almost  the  whole  extent  of  both  lungs,  and 
then  presents  the  symptoms  of  a  characteristic  affection,  which  it  is  usually 
easy  to  reco^inize. 

Attention,  liowever,  shoulil  be  called  to  the  fact  that  emphysematous  ex- 
tnsion  of  the  lungs  is  usuallv  a  secondary  couditionj  developing  as  a  sequel 
16 
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to  previously  existing  diseases.  Pulmonary  emphysema  is  by  no  means  com- 
mon as  a  primary  affection. 

The  essence  of  jnilnionary  emphysema,  the  condition  from  which  most 
symptoms  are  immediately  derived,  is  the  loss  of  elasticity  in  the  lungs.  If 
we  compare  the  sound  lung,  witli  its  normal  elastic  force,  to  a  new  and  very 
tense  rubber  band,  the  emphysematous  lung  must  be  compared  to  an  old  and 
lax  band  that  is  stretched  and  pulled  out.  We  therefore  see  why  the  emphy- 
sematous lung  takes  up  a  greater  space  than  the  sound  one,  for,  on  account 
of  its  lack  of  elasticity,  it  can  no  longer  contract  to  its  former  volume.  We 
may  therefore  call  emphysema  a  permanent  inspiratory  distention  of  the  lung 
from  which  it  can  no  longer  return  to  its  expiratory  condition.  If  we  open  the 
thorax  of  a  subject  witli  normal  lungs,  they  contract,  as  is  well  known,  but  the 
emphysematous  lungs  remain  in  tlieir  inflated  condition  after  the  thorax  has 
been  opened. 

If  we  inquire  into  the  factors  which  cause  this  loss  of  elasticity  in  the  lung, 
we  find  that  they  are  the  same  kind  of  influences  which  tend  to  diminish  the 
elasticity  of  any  other  elastic  body.  As  a  rubber  band,  by  much  j)ulling  and 
stretching,  gradually  gets  longer  and  less  elastic,  so  the  lungs,  as  a  result  of 
their  abnormally  frequent  and  severe  distention,  gradually  become  inelastic 
and  emphysematous.  Emphysema  in  many  cases  is  a  true  wearing  out  of  the 
lung.  The  normal  traction  of  inspiration,  which  is  continually  making  new 
demands  on  the  elastic  powers  of  the  lungs,  finally  leads  to  a  loss  of  elasticity 
in  them.  In  advanced  age  most  lungs  become  more  or  less  inelastic.  The 
lungs  of  an  old  man  are  like  an  clastic  band  which  has  done  its  work  for  years 
but  which  lias  finally  given  out.  We  therefore  class  emphysema  of  the  lungs 
in  old  age  rather  among  the  states  of  involution,  such  as  develop  in  almost  all 
organs  in  advanced  life,  than  among  special  pathological  changes.  We  distin- 
guish, moreover,  most  lungs  with  senile  emphysema  from  other  emphysematous 
lungs  by  the  fact  that  their  volume  as  a  whole  is  not  increased,  but  is  rather 
diminished  below  that  of  the  healthy  lung,  since  we  find  in  them  the  extensive 
atrophic  processes  of  old  age. 

The  condition  becomes  pathological,  however,  if  the  elasticity  of  the  lung  is 
deficient  in  earlier  years  and  independently  of  the  action  of  the  special  in- 
jurious influences  M'hich  will  soon  lie  mentioned.  In  such  cases  of  emphysema, 
developing  in  middle  life  or  even  in  youth,  the  idea  of  a  congenital  weakness  of 
the  elastic  elements  in  tlie  hin^rs  cannot  he  set  aside.  It  probal)ly  consists  in  a 
quantitative  or  a  <|ualitative  defect  of  the  elastic  tissue.  Some  observations 
seem  to  justify  the  statement  that  a  disposition  to  emphysema  may  be  present 
in  several  members  of  the  same  family. 

If  a  lung  wiiose  ehisticity  is  previously  subnormal  cannot  persistently  sat- 
isfy the  ordinary  denuuuls  upcm  it,  a  nornuil  lung,  on  the  other  hand,  also  loses 
its  elasticity  i(*  the  demands  made  upon  it  are  greater  than  it  can  perform. 
This  is  the  reastm  why  pulmonary  cmphysenui  is  in  some  instances  to  be  re- 
garded as  a  vocational  disease.  We  mean  here  not  only  those  influences  which 
lead  to  clironic  hivmchitis  and  thus  later  to  emphysema  (vide  infra),  hut  more 
esp<H'ially  the  ahnomial  demands  upon  the  lungs  in  all  those  callings  which 
necessitate  severe  physical  labor.  We  must  not  only  regard  the  dee|>er  and 
more  rajud  respirations,  but  also  the  increased  pressure  during  expiration  to 
which  the  lungs  are  often  exposed  in  the  raising  of  heavy  weights,  etc.    This 
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explains  the  common  ocrurrence  of  empbystMiia  in  the  laboring  classes,  and 
also  its  groiiivT  fre<|V]('ncv  in  rnon  tluin  in  women.  Besides  this,  we  must  add 
that  in  certain  callings,  such  as  glass-blowing  and  horn-hlowing.  the  overstrain- 
ing of  tlie  lungs  is  much  more  direct.  In  all  such  cases  emphysema  may  b© 
termed  simply  a  premature  exhaustion  of  tlie  lungs. 

In  very  many  cases — in  most  cases,  1  miglit  say — emphysema  develops  as 
a  result  of  clironic  broncliitis.  Dry  catarrli  of  the  medium-sized  and  finer 
bronchi  when  of  long  duration  leads,  as  a  nile,  tu  pulmonary  emjdiysema.  The 
almormal  mechanical  inriuences  to  whicli  tlie  lungs  arc  thus  exposed  act  both 
in  inspiration  and  in  cxpiintion.  Sinue  ihc  entrance  of  air  to  the  alveoli  is 
rendered  more  ilillicult  l\v  tfie  swelling  of  ttie  mucous  membrane  of  the  smaller 
bronchi,  abuonually  deep  and  strong  inspirations  are  necessary,  with  a  marked 
expansion  of  the  alveuli,  in  order  to  draw  a  snUieient  ipiantity  of  air  into  the 
Hiveoli.  The  alveolar  walls  are  therefore  exposed  to  an  ahnormal  trailion  at 
each  insjuration.  On  expiration,  a  pressure  from  within,  which  is  piThaps  even 
more  injurious,  acts  on  the  alveoli.  The  ordinary  expiration,  which  usually 
needs  only  the  elastic  power  of  the  lungs,  is  not  suHicient  in  chronic  bronchitis 
to  drive  the  air  out  of  the  alvenli  through  the  narrowed  bronchi.  Thus  arise 
the  ditHculty  and  delay  in  expiration  which  arc  present  in  chronic  bronchitis, 
and  which  lead  to  the  active  [larticipation  of  tin-  luusrh's  itf  cxpiralit>n.  the 
abdominal  group  of  muscles.  Un  forced  expiration,  however,  tlie  pressure 
does  not  aet  simply  upon  the  contents  of  the  alvenli,  but  much  more  upon  the 
smaller  bronchi  themselves.  The  channel  of  exit  for  the  air  from  the  alveoli, 
therefore,  becomes  s-till  narrower.  Since  the  air  canimt  at  once  escape,  the 
jiressure  within  the  alveoli  is  raised  Ity  the  efforts  at  expiration,  and  the  alveo- 
lar wall  is  thus  again  abnormally  cxjuuided.  The  cough,  whiili  is  often  present 
in  chronic  bronchitis,  is  a  further  factor,  wtiicli  acts  in  a  precisely  similar 
injurious  fashion.  The  act  of  coiigiiiug  begins  with  a  forced  contraction  of 
the  muscles  of  expiration,  winch  follows  the  closure  of  the  glottis.  I'ntil  the 
glottis  oj)ens.  therefore,  tlie  lower  parts  of  llic  lung  espei-ially  are  put  un<ler 
strong  pressure.  The  uir  in  them,  which  cnnnol  cscupc  outward,  is  drivou  into 
the  ufiper  parts  of  the  lung,  and  there  leads  to  expansion  of  the  alveoli,  and 
finally  to  emphysema. 

We  accordingly  sec  tlint  a  numlicr  of  injurious  influences  cooperate  in  the 
gradual  dcvelopnieut  of  enipbypema  from  chronic  bronchitis,  ami  that,  sooner 
or  later,  these  influences  Iiavc  as  tln-ir  result  tUv  gradual  ilibitatiou  of  the  lungs. 
Here,  too,  we  must  hear  in  mind  llu^  individual  difrcrcnccs  in  the  resisting 
power  of  the  lungs. 

Conditions  precisely  gimilar  to  those  in  chronic  broncliitis  occur  in  other 
diseases,  and  lead  in  like  manner  to  pulmonary  enjpby.'ienm.  We  very  often  see 
tlie  development  of  emphysema  in  se\ere  and  persistent  whoopinof  cough.  The 
worst  factor  here,  besides  the  existing  bronchitis,  are  the  frcijucnt  imroxysms 
of  coughing.  Many  eases  of  pulmonary  emphysema  and  chronic  bronchitis 
may  be  \iltimatcly  referred  to  such  a  severe  bronchial  disease  occurring  in 
childhood.  We  have  already  mentioned,  in  the  description  of  bronchial  asth- 
ma, both  the  acute  emphysema,  which  occurs  during  the  attacks,  ami  the  final 
development  of  a  ]>cmmiicnt  emphysema. 

Jn  conclupion.  we  must  here  consider  a  tlieory  advancwl  by  Freund.  whicH 
would  make  the  development  of  an  emphysema  dependent  upon  a  "primary 
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rigiii  dilatation  of  the  thorax."  It  is  indeed  conceivable  that  from  certain 
lialholo^n't-al  changes  in  the  costal  cartilages,  an  Frcund  claims,  a  thorax,  which 
hail  iHHtimc  fixed  in  Ihc  |jositiou  of  insjiiration^  might  exert  a  constant  abnor- 
mal traction  on  the  lungs  and  so  give  rise  to  an  emphysema.  The  occurrence 
of  this  hyimthetical  primary  disease  of  the  cartilages,  liowever,  has  up  to  the 
present  time  not  been  estahlislied.  It  ii^  rather  considered  hy  the  majority  of 
autliors  as  a  secondary  change,  developing  as  a  result  cf  emphysema  or  else 
simultaneously  with  it.  On  the  oilier  hand,  it  is  certainly  rcmarkahle  that 
we  sometimes  observe  in  c!iildren  the  "emphysematous  habit"  of  the  thorax 
and  neck,  which  will  l>e  more  fully  described  farllufr  an.  and  that  in  fact  we 
can  often  discoTer  in  such  children  a  hegirniing  emphysenia  early  in  life.  We 
iniglit  perhaps  imagine  a  congenital  faiUue  of  harmony  botween  the  size  of  the 
thorax  and  the  size  of  tlie  lungs,  whereby  the  latter  are  from  the  start  in  con- 
stant hypertension. 

Besides  the  already  described  essential  or  suhstaniial  emplu'sema,  which  is 
a  s[wclal  disease  attacking  both  lungs  uuifonuly,  we  distingiiisli  a  so-called 
vicarious  or  complementary  emphysema.  If,  by  any  disease,  certain  jmrtions 
of  the  kings  are  incapacitated  in  their  functions,  the  parts  which  remain 
healthy  must  then  assume  the  whole  business  of  respiration.  They  become 
excessively  expanded  on  inspirali<>n,  and  as  a  result  they  become  emphysema- 
tous. Tlius  we  see  emphysema  of  the  up])er  lobes  in  aifeetions  of  the  lower 
lobes.  Emphysema  of  one  lung  is  most  frequently  ()bs«*rved  clinically  when 
the  other  lung  is  extensively  diseased,  especially  in  uuibiteral  chronic  contrac- 
tion of  the  lung  and  pleura,  usually  seen  in  tuberculosis.  Vicarious  emphy- 
sema may  also  be  eonfined  to  ipiite  smn!l  portions  of  the  lung,  but  then  it  is 
merely  of  pathological  and  not  of  clinical  interest. 

Pathological  Anatomy. — x\8  we  liave  seen,  the  actual  abnormality  of  the 
lung  in  emphysema  is  not  due  to  an  anatomical  change,  but  to  a  change  in  its 
physical  conditions.  The  loss  of  elasticity  of  the  lung  is  shown  in  its  greater 
vohnne,  in  its  lack  of  contractility,  and  in  its  persistence  in  a  position  of 
inspiration. 

The  single  alveoli  are,  of  course,  just  as  much  expanded  as  the  whole  lung, 
but  their  walls  show  at  first  no  histologioal  changes.  We  have  here,  then,  a 
condition  which  Traube  has  called  "  incrcast*d  volume  of  the  lungs."  and  has 
distingnisht'd  from  the  "  ]>ulnionary  emphysenui  "  prnper.  This  tliKlinction  is 
v^iUiout  doubt  justified  anatomically,  but  clinically  it  cannot  well  I>e  main- 
tained. As  the  distention  is  eunstaut,  the  alveolar  walls  cannot  withstand  the 
constant  traction  and  pressure.  Thi^  leads  to  progressive  atrophy  of  their 
tissue  from  pressure-— that  is,  it  leads  to  a  real  disajipearance  of  the  elastic 
elements  of  the  lung.  The  atropliy  liegins  (piite  gradually.  The  partition 
walls  of  the  alveoli  are  (irst  jwrforated,  and  then  they  partly  or  wholly  break 
down.  The  neighboring  alveoli  run  more  and  more  into  one  another,  and 
thus  finally  arise  alveolar  ei:tasis  and  infiindibutar  eetasis,  which  can  be  nmde 
out  witli  the  naked  eye.  and  wliich  may  attain  a  dinmetrr  of  yV  to  |  of  an  inch 
(0.5  to  '4  cm.)  or  more.  If  single  air  bubbles  enter  tlie  interlobular,  interstitial, 
or  Buh]ileural  connective  tissue,  which  may  happen  perha])S  in  severe  fits  of 
coughing.  w(^  si)eak  of  an  interstitial  or  interlobular  emphysema,  in  distinction 
fi'om  the  onlinary  vesicular  or  alveolar  emphysema. 

The  tissue  atrophy  in  the  se]>ta  of  the  alveoli  afTects  not  only  the  elastic 
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tissue,  however,  l)ut  aUo  the  branches  of  the  piilmonaiT  capillariee  in  the  alveo- 
lar wallj?.  The  afTeetion  of  tht^  elatttic  tissue  atUl«  no  new  tomliltouti  to  the  din- 
turbed  funetion^  of  the  etn|>hy?ernalouH  hmg,  uhi«.li  we  have  jut?t  dewribed. 
Tile  destnictioa  and  tiuai  atrophy  of  the  puhiionary  eapillaries,  however,  is 
the  second  important  factor  in  the  pathology  of  pulmonary  emphysema,  for, 
with  the  destruction  of  so  great  a  part  of  the  vascular  area  in  the  hin^s.  the 
outflow  from  liie  right  eide  of  the  heart  it^  ccmf^idenilily  imj>eded.  Thrre  iiiuftt 
therefore  necessarily  he  a  stasis  in  tlti^  puhnanary  mterics  sind  the  rit^lit  aide 
of  tlie  heart,  and  the  riglit  side  of  the  heart  can  overcome  the  increased  resist- 
ance only  by  increased  M'ork,  and  thus  in  chronic  jmlmonary  enipliyflcnia  there 
must  finally  arise  a  iJihitation  and  consecutive  hypertrophy  of  the  right  ven- 
tricle with  their  further  coiise'tpu'tucfi. 

Symptoms  and  General  Course  of  the  Disease. — Although  a  pulmonary  em- 
physema may  scnnetimes,  as  in  whoojiing  cough,  develop  in  a  comparatively 
short  time,  still,  its  (course  is  always  very  chronic.  In  most  cases  the  origin 
of  the  disease  is  quite  gradual,  as  in  all  those  instances  in  whicli  emphysema 
develops  from  citronic  bronchitis  or  asthma,  or  as  a  result  of  some  injurious 
occupation.  The  symptoms  gradually  and  insidiously  associate  themselves 
with  those  of  the  chronic  bronchitis. 

The  symptoms  of  emjihysenia  usually  begin  in  middle  or  advanced  life,  but 
marked  emphysema  mny  occur  even  in  voutli  and  tliildhood.  The  disease 
always  lasts  for  years,  unless  some  fatal  intercurrent  disease  arises. 

The  objective  and  subjective  s>*m]>tom8  are  due  either  to  the  chronic  bron- 
chitis, which  very  often  coexists,  or  In  the  emphysema  itself.  As  we  have  seen 
above,  chronic  bronihitis  is  nearly  always  the  jirimary  disease  from  which  em- 
physema gradually  dcvelojis.  On  tfie  other  hand,  to  be  sure,  em[)byscma  can 
lead  to  a  stasis  of  the  pulmonary  circulation  (vide  infra) ^  and  in  this  manner 
favor  the  development  or  the  increase  of  a  chronic  bronchitis.  At  any  rate,  the 
two  diseases,  emphysema  and  chronic  bronchitis,  are  closely  connected  clin- 
ically. 

Bronchitis  causes  its  well-known  ^ympt*iriis — cough,  exjject<irntir>n,  mmlorate 
dysjmcea,  and  a  feeling  of  j>refisure  in  the  chest.  TJu*  bronchiectases,  whicli  are 
often  gradually  formed,  especially  in  the  lower  lobes,  may  lend  a  peculiar  stamp 
to  the  cough  and  expectoration  (ride  page  U)8).  Emphysema  increases  the 
patient's  dyspnoja  to  a  degree  which  can  only  rarely  he  caused  by  clironic  bron- 
cliitis  alone.  The  emphysematous  liin^^s  soon  become  inciipnhle  of  satisfying 
any  extraordinary  demands  of  respiration.  Many  patients  are  only  slightly 
conscious  of  Hie  diflkiilty  in  breatliing  so  long  as  they  keep  *iuiel,  but  when- 
ever they  make  a  trifling  [>hypical  exertion,  go  upstairs,  or  take  a  little  longer 
walk  than  usual,  the  dy^piKca  comes  on. 

The  variations  in  tin?  intensity  and  extent  of  the  bronchitis  corresjiond  to 
the  freijuent  and  quite  marked  variations  in  the  patient's  feelings.  These 
variations  depend  upon  the  condition  of  the  patient,  his  circumstances,  and 
the  possibility  of  his  taking  cure  of  himself:  the  change  of  sonsons,  too,  has  an 
intluenc**  on  him.  In  pleasant  weather  many  patients  live  in  tolerable  eom- 
fort,  but  autumn  and  winter  bring  an  aggravation  of  all  their  symptoms  with 
the  increase  in  their  broncliitis. 

The  last  stage  of  the  disease  is  characterized  by  the  appearance  of  disturb- 
ance of  compensation  in  the  heart.     We  have  seen  abo\e  that  the  cause  of  the 
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impairment  of  the  jmlnionary  circnladon,  nntl  of  the  resulting  hypertrophy  of 
the  right  ventricle,  is  the  closure  of  numerous  puhuonary  capillaries.  A  fur- 
tliiT  reason  for  the  impaimiont  of  the  circulation  comes  from  the  disturhance 
of  respiration  iteelf,  since  the  influence  of  t!ie  respiratory  inovemcuts  on  tlie 
circiilaiion  is  well  kiiown.  The  appearance  of  a  marked  disturbance  of  t!ie 
circulation  may  be  deferred  for  some  time  by  the  increased  elforis  of  the  right 
ventricle.  The  cyanosis  of  most  patients,  however,  is  due  not  only  to  incom- 
plete oxidation  but  to  the  1i1(k>*1  stasis  which  extends  backward  from  the  right 
side  of  the  heart  into  tlic  vuins  of  the  body.  Finally,  the  right  ventricle  be- 
comes more  and  more  feeide,  the  stasis  in  the  veins  increases,  trdema  of  the 
extremities  and  transudation  into  tlie  various  cavities  of  the  body  ensue,  and 
after  long  sulfering  the  patient  succumbs  to  drofjsy. 

Emphysema  is  frequently  comltim^d  in  its  later  stages  with  other  chronic 
diseases.  Pulmonary  empbysenia  with  its  suijuela*  is  seldom  found  at  tlie 
autopsy  as  u  single  lesion*  but  we  dia-over  in  the  cadaver  coexisting  disease  of 
the  heart,  the  blood  vessels,  or  the  kidneys,  all  a  gtmuine  wearing  out  of  the 
aging  body.  Pulmonary  tulierculosis  is  often  a  final  development  in  emphy- 
sema, but  it  i«  usually  of  \hv  rbnMiic  indurated  form,  and  is  not  very  extensive. 

Physical  Examination.  1.  iuspi'xtiou. — In  many  patients  we  can  detect 
the  disease  with  considerable  certainty  at  the  first  glance;  we  are  therefore 
justified  in  speaking  of  an  eiri|)hyseinatous  habit.  (See  Fig.  44.)  The  pa- 
tients arc  usuidly  f|uitc  well  nomi^licJ,  at  least  in  the  uarly  stages  of  the  dis- 
ease, and  are  oftt>n  ratlicr  <'orpidenL  'V\\v\  iip[ipar  plump  or  even  somewhat 
bloated,  and  their  fairs  arc  more  or  luss  nnirkcdly  rynnnlic.  The  configuration 
of  the  neck  and  thorax  is  especially  charaeturistic.  The  neck  ia  usually  short 
and  thick;  the  sterno-clcido-mastoid  nmsclcs.  which  have  to  act  as  auxiliaries 
in  iuFpiiation.  are  tense  ami  liy(>ertniphi('il,  csjierially  during  the  inspiratory 
contraction.  The  inspiratory  contraclinn  of  tlio  scalcni  may  also  be  seen  and 
felt.  The  veins  in  the  neck  are  visibly  dilated,  and  in  severe  cases  are  swollen 
to  thick  blue  cords,  and  we  sometimes  see  in  them  evident  undulating  or  pul- 
sating movements.  T!ie  thorax  is  rather  short,  but  broad  and  strikingly  deep 
— tlie  *'  barrel-sbaficd  thorax."  The  iiitere(istjil  s]in(  es  are  narrow,  and  the 
lower  ribs  incline  only  n  little  downward.  The  epigastric  angle  is  therefore 
obtuse,  and  sometimes  becomes  almost  a  straigiit  line.  The  respirator)'  move- 
ments are  almost  always  accelerated  in  severe  cases.  Insfiiration  becomes  short 
and  labored,  Tlie  excursions  of  single  ribs  are  therefore  slight,  and  the  thorax 
is  raised  rigidly  and  more  as  a  whole.  Kxpiration  is  dislinelly  prolonged. 
There  may  be  a  noticeable  retraction  of  the  intercostal  spaces  on  inspiration, 
in  the  lower  and  lateral  portions  of  t))e  thorax. 

This  characteristic  form  of  the  thorax  in  empliysema  is  regarded  as  a 
constant  inspiratory  j>ositinn  of  the  ribs,  and  corresponds  to  the  i)ermanent  in- 
spiratory dilatation  of  the  lungs.  The  peeuliar  rigidity  of  the  thorax  is  prob- 
ably due  to  the  changes  in  the  ct^stal  cartilages  already  described,  which,  ac- 
cording to  Freund.  are  primary.  In  many  cases  the  emphysematous  form  of 
the  thorax  gradually  develops  in  tlie  course  of  the  disease,  but  in  other  cases 
it  seems  to  depend  on  some  original  predisposition  to  tlie  disease  (rtrfe 
^upra ) . 

In  conclusion,  we  must  state  that  the  above  description  corresponds  to  the 
typical  form  of  emphysema,  from  which  we  may  have  many  deviations.     In 
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Fig,  44. — Advaoccd  pulmoaar>'  emphyseniB.     (Brealau  Medical  Clinic.) 

permanent  inefiiralory  iiiHntion.  Clear  pnltnonurv  ri'sonnmre  on  the  right 
front  in  the  line  of  the  nipple  extends  tn  the  lower  hunler  of  tlie  seventh,  and 
^>nietiniei;  of  the  eighth,  rih.  On  tlie  h^ft  fnmt  it  extends  to  the  fifth  or  Mixth 
rili,  so  that  the  enrdiiK'  dullness  is  lessened.  The  area  of  eardiac  dullness 
ean  often  not  Ije  made  out  at  all ;  or,  at  niost,  on  strong  jiereussinn.  it  is  made 
ont  in  a  limited  extent  as  relative  dullness.  The  pulmonary  resonance  ex- 
tends on  !)oth  Hides  in  the  Imck  to  the  first  or  serond  lumhar  vertebra.  These 
resnits  of  percussion  in  emphysema,  however,  are  frt-qnontly  nltered,  l>eeause 
other  conditions,  such  as  passive  congestion  of  the  liver,  meteorism,  and  ascites, 
may  be  present  at  the  same  time,  and  push  up  the  diaphragm.     Thus  the 
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detection  of  emphysema  by  percuBsion  is  made  decidedly  diffictiU.     An  \n- 

crcapo  in  tlie  lung  nrea  is  also  absent  in  the  cmphvBema  of  old  age  (senile 
atrophy  of  Oie  lung:*). 

Qualitative  changes  in  the  percussion  note  may  he  entirely  wanting  in  cni- 
pliysema.  Tlie  ]»itch  is  sometimes  remarkaiily  i<ind  and  deep — the  "  box  tone" 
[tympanitic  re^onanoej ;  but  in  other  eat^es,  c:<[K'cially  in  the  back,  we  iind  it 
soniewliiU  tlulL  This  may  depend  in  part  upon  the  poor  vibratory  conditions 
in  the  rigid  chest  wiills,  but  in  other  cases  it  is  caused  by  the  retention  of  an 
abundant  secretion  in  the  lower  lobes. 

On  inspiration,  the  lower  edge  of  the  lung  moves  downward  very  little  or 
not  at  all  This  is  an  important  sign  in  diagnosis.  Since  the  hmg  is  always  in 
a  state  of  abnormal  inspiratory  distention,  and  since  the  entrance  of  air  i» 
im[)eded  by  the  aecompanying  catarrh  of  the  bronchi,  the  ditfcrenco  between 
the  inspiratory  and  expiratory  expansion  of  the  hmg  is  much  diminished.  The 
difference  causetl  by  respiration  in  the  lower  limit  of  tlie  lung  affonls  a  good 
measure  of  the  respiratory  disturbanre  in  tlic  lower  lobes. 

The  detection  of  dilatation  and  liy[iiTtrophy  of  the  right  ventricle  by 
percussion  is  in  many  cases  dillicult,  because  the  lungs  cover  the  heart.  A 
pofiitivt  result  can  be  obtained  only  by  carefully  defining  the  relative  cardiac 
dullness.  [For  t!iis  purpose  some  prefer  vignnins  percussion  and  otliers  very 
light  strokes,]  The  epigastric  ptilsalions  fiv(|uently  seen  in  emphysema, 
and  also  the  marked  undulating  and  jtulsating  movements  in  the  jugular 
veins,  ai*e  to  be  regarded  as  quite  certain  signs  of  dilatation  of  the  right  side 
of  the  heart, 

M.  AusrttUiUioii. — The  characteristic  itusrultatory  sign  of  emphysema  is 
the  prolonged  expiration.  As  a  flabby  rubber  band,  when  it  is  stretchetl  and 
then  let  l(MMse,  no  longer  snaps  back  ([uickly  and  strongly,  so  the  empliysema- 
tous  lung,  when  it  lias  been  stretched  in  inspiration,  comes  hack  again  (mly 
slowly.  We  fiear  with  it  a  somewhat  aspirated,  sonorous  sound,  which  plainly 
exceeds  the  vesicular  inspiratory  sonnil  in  dunilinn.  The  vesicular  nmrmur 
itself  often  nnflergnes  a  modiiicatiou  in  pulmonaiy  emphysema.  It  lias  a  sharp 
Bound,  us  if  the  breath  were  sucked  in,  or  in  other  cases  it  is  rougher  and 
more  indefinite.  In  a  high  degree  of  emphysema  the  vesicular  respiration  is 
sometimes  very  faint  and  obscure,  because  the  inspiratory  current  of  air  is 
reduced  to  h  stnall  amount  in  the  lungs,  which  are  already  excessively  dilated. 
In  many  cases  we  hear  rhonchi  beside  the  respiratory  murmur,  dr)*  whistling, 
buzzing,  and  creaking  sourwis  on  inspiration  and  expiration.  If  cylindrical 
broncliiectases  have  nlrt-ady  formed,  we  hear,  es[>ecia!ly  over  the  lower  lobes, 
nuiut-rons  fine  and  medium  nudst  rales,  but  no  sonorous  rhonchi,  Tlie  adven- 
titious sounds  may  wholly  conceal  the  respiratory  murnmr.  AVith  a  marked 
retention  of  secretion  we  sometimes  hear  nothing  but  a  low,  suppressed  rat- 
tling. 

The  heart  sounds  are  usually  rather  feeble,  because  the  heart  is  covered 
by  the  lung.  The  "functional  systolic  murmur  of  etuphysema  "  at  the  apex, 
described  by  eome  writers,  we  have  heard  nuich  less  frequently  than  we  should 
expect  after  the  statements  relating  to  it.  If  present,  it  is  probatdy  due  to 
coexisting  valuilar  changes.  The  pulmonic  second  sound  in  emphysema  J8, 
as  a  rule,  markedly  accentuated,  as  a  result  of  the  stasia  in  the  pulmonary 
circulation. 
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The  Jiminution  of  tbe  expiratory  prei?sure  in  emplivsema  may  l»e  nieae- 
►"lired  with  the  manometer,  or  witli  WaUlenbiirg's  "  pneumalometer.'"  The  nor- 
Imal  ex])iratory  pressurL'  of  110  to  130  nun.  ninks  in  einptiysenm  to  100  or  80 
mm.  Ae  we  should  cxpwt,  Ihe  spiromeliT  shows  a  diminution  of  the  vital 
hing  capacity,  which  can  lie  readily  explained.  The  normal  lung  capacity  of 
about  ;^.500  c.c.  fall^  to  ?.000  or  IJKH)  cc. 

Other  Symptoms  in  the  Lung's  ajid  in  Other  Organs. ^T[i  regard  to  the  other 
trvniptoms  in  the  lungs  we  have*  only  a  littlp  to  add  to  what  has  already  been 
said.  The  intensity  of  the  cough  nntunilly  varies  in  individual  cases  accord- 
ing to  the  degree  of  tlie  existing  bronchial  catarrh.  Many  patients  are  trou- 
bled by  a  dry  cough,  while  others  have  abundant  expectoration.  There  is 
nothing  characteristic  of  emphysema  in  the  composition  of  the  latter.  All 
the  kinds  of  sputa  whicli  arc  found  in  the  different  f(»rms  of  chronic  bronchitis 
are  also  found  in  pulmonary  emphysema.  The  dyspnoea,  whose  predomi- 
'nantly  expiratory  character  we  have  already  mentioned,  increases  in  advanced 
cases  to  a  most  marked  degree.  Sometimes  the  increase  shows  itself  by  the 
appearance  of  distinctly  paroxysmal  dyspmea.  This  is  often  really  to  be 
regarded  ne  a  syfuplomalic  broncliia!  Hstlnria,  hut,  f»n  the  other  hand,  we  must 
not  overlook  the  fact  that  a  temporary  increase  of  the  bronchitis,  retention 
of  secretion,  and  cardiac  failure,  may  also  excite  attacks  of  dyspnoea,  which 
cannot  properly  be  terme<l  asthma. 

The   important   changes   in    the   heart    resulting   from   emphysema    have 

-already  been  described.    The  exhausted  right  ventricle  can  no  lunger  nvercnme 

[the    increased   resistance    in    the    pulmonary    circulation.     Tlie    difficulty   of 

respiration  is  still  greater,  from  the  passive  congestion  of  the  puluKUiary  ves- 

The  skin  becomes  still  more  cyanotic,  and   finally  crdema  and  general 

develop.     The  fnilure  of  com[H.'nsation  is  indicated  In'  the  snmllness 

the  pulse,  its  increased  frequency,  and  sometimes  by  its  irregularity;  [and 
[.also  by  the  fact  that  the  pulmonary  second  sound  ceases  to  be  ac-centuaterl  |. 
The  <lifhculty  of  an  objective  examination  of  the  heart  in  emphysema  has 
been  spoken  of  above. 

The  appearances  of  blood  stasis  in  the  internal  organs  are  shown  especially 
in  the  liver  and  kidneys.  The  liver  is  swollen,  and  its  increase  in  size  (the 
liver  of  passive  congestion)  can  frequently  lie  made  out  by  percussion  or  pal- 
pation. The  pains  in  the  hepatic  region,  of  which  many  patients  complain, 
|&,are  perhaps  due  sometimes  to  the  stretchiiig  of  the  capsule  of  the  liver, 
^■but  they  are  probably  more  often  muscular  pains  excited  by  the  frequent 
coughing. 

In  the  kidneys  the  effect  of  stasis  is  first  shown  by  a  diminfslied  excretion 
of  urine.  The  urine  is  more  scanty  in  amount,  more  coucciiinittMh  of  a 
higher  specific  gravity,  and  of  a  darker  color.  It  gfnernlly  gives  an  iibumUint 
sediment  of  urates^  and  it  may  contain  a  small  amount  of  albumen,  Micro- 
Bcopically  we  may  find  a  few  hyaline  casts,  and  a  few  red  and  white  blood 

» corpuscles.  It  is  evident  that  this  diminished  activity  of  the  kidneys  favors 
the  development  of  dropsy. 
The  spleen  is  not  infrequenily  fmind  congested  at  the  autopsy.  The  evi- 
dence of  this,  however,  k  often  uncertain  during  life,  for  percussion  of  the 
spleen  is  difficult  on  account  of  the  emphysema,  and  palpation  is  difficult 
*m  the  anasarca. 
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Gaetro-inteetinal  symptoms  may  be  present  in  eraphyscnia.    The  appetite 

seldom   remains  ^ood   thrmi^chniit   t!ie   disease.      Many   patients   suffer   from 
chronic  constipation;  and  liiure  rarely  there  is  a  tendency  to  diarrhea. 

Fever  is  not  present  in  simple  pulmonary  emphysema.  Whenever  fever 
exists  for  a  long  lime  it  depends!  un  other  ct>iiiplications,  such  as  severe  bron- 
chitiH,  pnenniorda,  nr  tul>ereul<>si8. 

Complications.— C<tiii|ilieatiuMci  of  emf)hyriemu  with  other  chronic  diseases 
are  frinjuent.  'Hie  uid  tipiniun  tliat  emphysema  and  tulnirculosis,  and  emphy- 
sema and  chronic  heart  disease,  were  antagonistic  to  each  other  is  entirely 
falpp.  These  coniplicjitions  lire  nnl  very  rare.  M'e  may  also  mention  the 
c*>mi)lication  with  jtjjrnerul  tirteriosclerosis  and  with  chniiiic  nephritis.  cj*ik»- 
tinlly  the  contra<*ted  kidney.  Among  acute  diseasos  we  must  mention  particu- 
larly the  acute  accidental  pulmonary  complications,  to  which  emphysematous 
patients,  particularly  of  the  lower  clasaea,  are  much  exposed  as  a  result  of 
overexertion,  exposure  to  cold,  etc.  Acute  feUrilc  bronchitis  and  lobular  pneu- 
monia crtu^e  marked  exucerbation?,  and  attacks  of  true  influem'.a  and  croupous 
pneumonia  in  aged  patients  are  not  infrequently  dangerous  to  life.  ■ 

Diagnosis. — The  diagnosis  of  empliysema  can  be  made  directly  from  the  ' 
results  <■(■  the  ])hysical  examination,  and  usuhIIv  presents  no  diflk-uUies.  We 
think  it  iinjiortant  merely  to  say  that  too  nuich  iitross  should  not  l>e  laid 
upon  a  low  position  of  the  lower  edge  of  the  hmg  alone.  Alany  men  appar- 
ently liave  dilated  lungs  but  no  symptoms  at  all.  The  chief  thing*  therefore 
(licsides  the  dilatation  of  the  hincs),  is  the  pressence  of  delayed  and  diflficult 
expiration  and  lessened  pcjwer  of  insjiiratiou.  ''['he  last-nflmed  symplurtis  alone 
render  a  diagnosis  of  senile  atrophy  of  the  lungs  (the  emphysema  of  old  age) 
possihle.  For,  as  indicated  above,  the  lungs  are  not  distended,  but  rather  are 
shrunken  and  atrophic.  When  a  pronounced  emphysema  is  associated  with 
decided  thoracic  symptoms,  the  question  always  arises  as  to  whether  the 
emphysema  is  the  sole  cause  of  these  maiiifeslalioiis,  or  whether  there  is  not, 
in  addition,  some  disease  of  the  heart,  tlie  blood  vessels,  or  the  kidneys  (con- 
tracted kidney).  The  contracted  kidney  is  generally  recognizable  by  a  care- 
ful urinary  examination.  It  is  more  ditticult  to  judge  of  the  heart  and  the 
aorta,  esiK'cially  in  the  ])rescnce  of  pulmonary  distention.  In  previous  years 
the  diagnosis  uf  '*  pulmoiuiry  enipliysenui  "  wns  far  ninre  freciuently  made  than 
at  the  present  time,  when  much  more  attention  is  paid  to  muscular  diseases  ■ 
of  the  heart  and  to  sclerosis  of  tlic  aorta,  and  when  the  X-ray  examination  ' 
furnishes  us  with  a  new  imd  exceeilingly  valunhle  means  for  the  rctH)gnition 
of  these  conditions.  At  any  rate,  Kontgen-ray  examination  should  never  be 
omitted  in  any  severe  case  of  emphysema.  The  diagnosis  may  also  offer  great 
difficulties  when  a  patient  with  emphysema  is  not  examined  until  the  final,  ■ 
dropsical  stage.  In  such  cases  it  is  often  very  diflficult  to  avoid  confusion 
with  heart  disease  (myopathic  hypertrophy,  myocarditis,  mitral  stenosis), 
contracted  kidney,  etc.  It  is  often  difficult,  also,  to  come  to  a  decision  in 
those  cases  in  which  there  are  evident  signs  of  coexisting  cardiac  or  renal 
disease  besides  the  emphysema.  In  such  cases  it  is  often  hardly  possible  to 
decide  upon  which  of  the  different  organic  changes  the  chief  stress  is  to  be 
laid.  In  all  ench  cases  we  must  place  especial  confidence  in  an  accurate  his- 
tory as  well  as  a  careful  physical  examination,  including  the  X-rays.  The 
special  nature  and  the  sequence  in  development  of  the  individual  symptoms 
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rften  afford  valuable  dala  for  a  correct  appreciation  of  the  whole  clinical 

liclun.'. 

Pro^osis. —  I'ulnionary  eiiijihyseiim  of  acute  nrigin — that  is,  acute  infla- 
ion  of  ilie  luiij; — like  that  rt'sultiiii;  from  w!i()(>|)inju:  couojh  and  analogous 
itTectionp.  nia>  he  recuvcred  fnun  in  inanv  cases.  Otherwise,  a«  regards  the 
inal  curahiiity  of  the  disensc,  the  prognosis  is  wholly  bad.  The  duration 
►f  the  disease  and  the  intensity  of  the  symptoms  are,  of  course,  very  different 
individual  cases.  Here  alniont  everythiuf^  depends  upon  the  worldly  cir- 
mstancei*  and  hygienic  surroundin^rs  of  lac  patient.  With  sidficicnl  care 
he  disease  may  he  tolerably  well  liorne  for  many  years,  but  without  it  tlie 
irst  syniplonis  of  ret^piratory  and  cardiac  insullkiency  appear  much  earlier, 
'he  final  termination  18  usually  due  to  compncation^  {vidf  supra). 

Treatment. — Since  emphysenia   itself  is  only  slightly  amenable  to  treat- 

lent,  iim-it  nf  our  therapeutic  remcilies  are  directed   to  that   accompanying 

tndili(»n  upttn  which  the  greater  part  of  tlic  symptoms  depend — the  chronic 

tronchitis.     If  we  succeed  in  improving  this,  or  even  in  wholly  removing  it, 

re  always  obtain  a  tlecided  irnpntvenient  in  all  the  patientV  i^ymptomH.     The 

Ithcrapcutic  ajrents  mentioned   in   the  description  of  chronic  bronclutis  are 

Jtert^fore  of  fre«|uent  use  in  eiupl»ysi*ma. 

In  the  first  place,  we  must  seek  the  best  liygienic  conditions  for  the 
latient,  and  remove  him  from  all  injurious  influences,  such  as  dust,  bad  air, 
md  great  phvr-ical  exertinn.  In  dry  catarrh  we  should  use  the  ulkaline  inin- 
li'al  waters,  an<l  when  there  is  abundant  niuctjus  scerclion  ihe  balsams,  such 
turpentine  internally  and  by  inliulatiou.  The  most  valuable  expectorants 
are  iodid  of  p^itaasinm,  apomorphin,  and  ija'cac  when  the  expt^'toration  is 
toughj  and  lif^uor  ammonii  anisatus  and  senega  when  it  ia  ahundaut.  A 
widely  emphtycd  mixture  (*' ctnphyseuia  drojis ")  is  tlie  following:  Liq. 
ammonii  anis..  tinct.  fitrnnumii,  tiuct.  opii  simpl.,  afi  oijss.  (1(»  ^^m.),  tlie 
dose  being  15  to  2tJ  droj^s  Ibrce  tinuis  daily.  (For  further  formula^  consult  the 
Appendix.)  The  action  of  these  drugs,  of  course,  too  often  fails  of  the  desired 
result,  so  that  we  fre(]iicntly  hnvc  to  change  our  remedies.  When  there  is  a 
troublesome  cough,  disturbing  the  sleep,  we  cannot  dispense  with  narcotics, 
such  as  morphin,  codcin,  or  Dover's  powiler.  If  severe  dyspncea  comes  on, 
we  may  try  to  obtain  relief  by  mustard  plasters  to  the  chest,  or  by  immersing 
the  hands  and  feet  in  hot  water.  With  asthmatic  attacks  we  may  try  iodid 
of  potassium,  besides  the  other  remedies  mentioned  for  astlmva.  A  mixture 
of  3  gr.  {0.2  gill.)  of  the  sodium  e^alicvUitc  of  calTcin,  and  V-i  gr.  (l).8  gnu) 
of  antipyrin,  or  the  stramonium  preparations,  may  also  be  of  occaflional  value. 
Here,  too,  we  must  tinally  resort  to  narciUics, 

We  must  carefully  watch  the  condition  of  the  heart,  and  use  digitalis 
when  there  are  signs  nf  bt'ginning  disturbance  of  compt'nsatioii  and  the  pulse 
^rows  small  and  irregular,  ami  tins  drug  may  prove  very  useful.  If  symp- 
toms of  dropsy  set  in,  we  may  sometimes  prescribe  diuretic  remedies,  such 
'as  juniper  tea,  acetate  of  potassium,  diuretin,  theocin,  calomel,  etc.,  besides 
digitalis.  When  there  is  persisstent  weakness  of  the  heart,  we  should  also  use 
digitalis  and  other  stimulants   (strophanthus,  camphor,  wine,  etc.). 

Besides  the  purely  eyniptoniatic  treatment  thus  described,  the  attempt  has 
been  made  to  meet  the  causal  indications  ir»  emphysema,  and  especially  to  aid 
the  patient  in  expiration,  and  thus  to  improve  the  power  of  the  lung  to  con- 
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tract,  where  it  is  possible.  To  this  end  Gerhardt  has  reooimnende<l  assist- 
ing expiration  inechanically  by  corn}»re^sioi»  nf  tho  tliornx.  This  compression 
must  be  done  methodically  by  anotlier  person,*  about  five  or  ten  ininutos 
every  day,  by  the  aid  of  both  liands  laid  flat  on  the  lower  lateral  portions  of 
the  thorax.  The  effect  of  this  manipulation  in  diminishing  the  dyspncea  and 
making  expectoration  easier  is  in  many  cases  very  satisfiictory.  The  '*  breath- 
ing chair'"  made  by  Rossbach  has  a  similar  mechanical  action. 

The  employment  of  the  pneumatic  treatment  lias  also  become  quite  gen- 
eral, especially  since  the  introduction  of  \ValdGnburg''8  portable  apparatus. 
The  expiration  into  rarefied  air,  which  meets  the  cnuf^al  indication,  may  procure 
great  relief  for  the  patient  in  many  cases,  and  sometimes,  loo,  may  result  in 
an  inipnjvemenl  ctf  the  ei]i|)l(yt:eiria  wliieli  can  Ite  demonstrated  ou  physical 
examination.  Inhalations  of  compressed  air  are  also  em]>loyed  when  tliere  is 
severe  hron(*hint  catarrh.  Still,  too  mudi  must  not  be  anticipated  from  pneu- 
matic treatment. 
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PCLMOXAKV   ATELKtTASIS 
(Compnanon  of  the  Lunof.     Aplasia  of  the  Lungt  in  Ca»eM  of  KyphoteotiotU) 

etiology. — Atelectasis  of  the  lungs  is  a  comlition  the  direct  opposite  of 
emphysema.  While  in  tiie  latter  the  lungs  are  abnormally  inflateil,  ui  the 
former  they  are  abnormally  c*»llHpsed.  The  air  has  disappeared  from  the 
alveoli  and  lesser  bronelii,  and  in  Ihe  most  advam*ed  cases  even  from  tlie 
larger  bronchi.  Tiie  atekvtatic  portions  of  the  lung  are  not  altered  histo- 
logically, but  are  changed  to  a  firm  tissue,  deprived  of  air — so-called  splenica- 
tion  or  carnification. 

The  atelectasis  of  the  newborn  is  due  simply  to  deficient  respiration  and 
to  the  conseijiient  imperfect  entrance  i>f  air  into  the  lung.  In  weak  children, 
who  die  so(Ui  after  birth,  we  often  find  the  lower  KiIh-'s  wimlly  or  in  part  in 
a  fetal,  uninfluted  condition — tliat  is,  atelectatic.  By  artificial  inflation  we 
can  readily  expand  the  lungs  to  their  normal  extent.  In  many  cases  of  weak, 
newborn  infants  there  is  at  first  an  atelectasis  of  partii  of  the  lung  wluch 
gradually  disapi)ear8  entirely  and  is  replaced  by  normal  conditions. 

Acquired  atelectasis  occurs  in  two  ways.  \Vc  may  mention,  as  the  first 
and  most  frequent  ffitiological  factor,  the  plugging  of  the  smaller  bronchi. 
If  a  complete  closure  of  a  bronchus  arises  from  the  aceuuudatiou  of  secre- 
tion, as  may  easily  lia|ipcn  in  the  narmw  hnmchi  of  children,  the  air  can 
no  longer  enter,  on  int^piralion,  into  tliat  [XjrtiDO  of  luntr  supplied  by  the 
plugged  bronchus.     Tlie  air  which  is  shut  up  in  it  is  gradually  absorbed  by 

'  One  of  the  author's  paticoteat  the  poly  cliniquf  in  Lcippi**  madr  a  wry  umplc  but  very  effective 
apparatus  for  producing  this  compression  of  tlie  ttiornx  on  himself  by  the  aid  of  two  narrow  Imurds, 
which  are  fastened  toKethi»r  at  one  end  by  a  cord  of  snitaVUe  length.  These  boards,  which  are  fur- 
mshed  with  a  pud  at  this  end  fitted  to  the  widl  of  the  ehest,  are  laid  flat  on  the  two  tddct*  of  tho 
thorai  so  that  their  free  entin  projeet  forward  sonu'  six  inches  or  n  foot,  and  sitvp  hs  a,  onc-anued 
lever.  By  pniwing  thorn  t*>fiether  the  (mtient  himself  ean  thus,  without  any  strain,  exert 
aiderablc  pressure  ou  his  thorax  with  each  expiration. 
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le  blood.    The  adjacent  parts  of  the  lung  expand ,  and  the  portion  that  is 

:clnded  from  respiration  collapses,  leaving  a  circuniscrilfed  pulmonary  atelec- 

isis,  U£Luatly  rich  in  blood  but  devoid  of  air.     Such  atelectases,  in  greater  or 

i8  numl)er  and  extent,  are  very  often  found  in  the  bodies  of  children  who 

ive  suffered  from  severe  bronchitis,  especially  after  measles,  whooping  cough, 

►r  diphtheria.     Besides  the  direct  acti<»n  of  the  plugging  of  tlie  bronchus, 

le   weakness   of   the    respiratory    tnoveiuents    and    the    inahilitj'   to   cough 

^gorously,  conditional  upon  the  constitutional  condition,  play  a  significant 

part. 

^L      The  second  very  frequent  and  important  cause  *^{  indjimnary  atelectasis  is 

^BompressioD  of  the  hiug.     Jn  ail  the  diseaf-cs  which  diminish  Ihe  space  for  the 

^Bixpaiision  of  the  lunga,  the  lung»  are  compressed  to  a  greater  or  less  extent, 

^^rhereby  the  air  is  sipieozed  out  of  them.     Thus  arise  the  atelectases  from 

pressure  in  jileuritic  effusion,  hydnith^rux,  jmcuniolhtirax,  in  luarkcil  cardiac 

liyjH'rlrophy,  pericardial  effusion,  and  aneurism  of  the  aorta.     Atelectasis  of 

■the  lower  loljes  also  arises  in  the  same  way  from  great  upward  pressure  on 
|bc  dia])hragm  by  asciteji,  meteorism,  abdominal  tumors,  etc. 

That  form  of  pulmonar)'  atelectasis  which  arises  from  deformities  of  the 
thorax  is  of  great  practical  iuvportnncp.  In  severe  kj'phoscoliosis,  tlie  linlf 
of  the  thorax  corresimnding  to  the  convexity  of  the  vcrteltral  cokumi  is  much 
narrowed.  The  lungs  are  materially  liindered  in  their  expansion,  and  evt-n 
in  their  growth,  if  the  deformity  <x*cur8  in  youth.     This  is  called  "aplasia 

Kf   the    lungs,"    a   condition    which    mav   give    rise    to   grave   results    {vide 
^fra). 
Symptoms. — In  the  majority  of  cases  the  symptoms  of  atelectasis  are  sub- 
rdiuate  to  the  disturbance  caused  by  the  primary  disease.     Tliis  is  especially 
true  in  most  of  the  atelectases  from  pressure,  althmigh  the  most  dangerous 

IBctor  lies  in  the  compression  of  the  king. 
The  atelectasis  of  the  lungs  deveh)j>ing  as  a  result  of  diffuse  capillary 
Tonchitis,  especially  in  children,  can,  of  course,  not  be  detected  by  physical 
xamination  until  it  is  of  great  extent.  The  respiration,  in  extensive  forma- 
tion of  atelectasis,  often  shows  a  very  striking  and  ctiaractcrislic  deviation 
from  the  ordinary  type,  estH'cially  when  the  atelectasis  develops  in  ttie  lower 
lobes.  It  is  accelerated  aud  labured,  aud  is  jjerl'ormed  chiefly  by  the  ui)per 
and  anterior  portions  of  the  thorax.  In  the  lower  portions  we  see  marked 
inspirator)'  retractions,  wliich  are  cau?;ed  in  part  by  the  external  pressure  of 
the  air,  and  in  par!  by  the  exaggerated  cnntractinn  <)f  the  dinphragm. 

Ni  Physical  examination  can,  of  course,  reveal  abnormal  cnnditions,  espe- 
cially dullness  on  perciissinn,  only  when  tlie  atelectasis  is  extensive.  Dullness, 
however,  is  u.sually  hard  to  make  out  in  children.  Auscultation  gives  signs  of 
existing  bronchitis;  and  s^nietimes,  t<^o,  with  more  extensive  consolidation, 
there  is  broncldal  respiration.  In  other  cases,  as  may  be  easily  seen,  the 
respiratory  murmur  is  much  diminished  or  wholly  absent.  Thus,  the  physical 
(igns  of  atelectases  are  not  easily  distinguishable  from  those  of  pneumonia, 
l^ecially  of  lobular  pneunumia.  In  fact,  a  sharp  distinction  between  atelee- 
ic  nodules  and  nodules  of  lobular  pneumonia  in  the  lung  cannot  be  drawn 
inically. 

Aplasia  of  the  lungs  in  kyphoscoliosis  demands  a  special  description,  be- 
mse  it  is  of  great  jn-actical  si^'nificance.     Many  patients  with  kyphoscoliosis 
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may  live  for  years  witlimit  special  respiratory  distiirbauc-e.  Careful  observa- 
tion, of  course,  usually  sliowif  a  somewhat  labored  and  hurried  respiration, 
but  the  patients  have  not  paid  much  attention  to  it.  In  other  ca*es  the  diffi- 
culty in  hreathiu»j  is  more  noticeable.  The  person  affected  is  incapable  of  any 
severe  physical  exertion;  he  always  feels  short  of  breath,  and  often  suffers 
fr»n»  coiiyh  and  expuctoration.  In  the  cases  first  mentioned,  however,  which 
for  years  have  had  little  or  no  trouhlc.  disturbanct^s  in  respiration  sometimes 
come  on  quite  suddenly.  They  may  also  freijnently  arise  witliout  any  £[>ecia! 
eau^e,  an<l  may  attain  u  very  tlircatcnin^  de^xree.  The  condition  may  imjirove, 
or  it  may  lead  to  comparatively  or  evon  ai)solulely  sudden  death.  E.xauiina- 
tion  of  the*  Juzigs  during  life  usually  shows  nothing  hut  the  signs  of  an  exten- 
sive bronchitis.  By  careful  percussion  we  may  quite  frequently  detect  an 
increase  of  cardiac  dullness  to  the  right.  Sometimes  a  moderate  cedema 
develops.  In  such  uises  t!ic  autopsy  shows  notliing  as  the  cause  of  death  hut 
the  changes  in  the  chest.  The  lungs  are  detic-ient  in  air,  small,  and  com- 
pressed, but  in  circumscribed  portions,  on  the  contrary,  emphysematous  and 
expanded.  The  right  side  of  the  heart  in  the  great  majority  of  cases  is  dilated 
and  hypertrophied.  There  run  scarcely  be  a  doubt,  therefore,  that  the  cause 
of  the  onset  of  severe  symptoms  and  the  linal  cause  of  death  is  to  be  sought 
in  the  cardiac  failure. 

Finall}*,  it  is  worthy  of  mention  that  there  is  a  frequent  form  of  mild 
atelectasis  in  the  lower  loljes,  which  occurs  in  very  sick  and  bedridden  patients 
who  usually  ki^'p  in  one  position — on  tlic  back — as  in  typhoid  fever.  On 
making  such  patients  sit  up  we  hear  during  the  first  iuf^pirations  exquisite 
crepitant  rales  over  the  lower  lobes,  which  sometimes  disappear  after  a  few 
deep  inspirations.  Here  we  have  to  do  with  a  mild  atelectatic  condition,  with 
a  temporary  collapse  of  thi^  alveoli  and  sioallest  bronchi. 

Treatment. — The  treatment  of  atclcdasis  coiriLidcs  in  great  measure  with 
the  treatment  (^f  the  priiriaiy  disease,  and  is  theref^>l•e  to  be  looked  for  in  the 
corresponding  chapters.  The  prophylaxis  of  atelectafiis,  by  constant  attention 
to  the  rcjjpiration.  is  of  great  piactical  intportamc.  \\V  should  try  to  keep 
the  patient  fnun  lying  continually  on  Ids  litu-k,  and  wp  slioubl  make  him  take 
deep  inspirations.  The  linicly  use  of  tepid  Imths.  with  effusions,  is  a  spooia! 
preventive  of  the  ilovelopnieut  of  atelectasis,  and  it  may  bring  about  a  recovery 
wlien  atelectasis  is  already  present. 

Tepid  haths  nuiy  also  be  used  with  care  in  the  treatment  of  dyspnnpa 
caused  by  kyphoscoliosis.  The  condition  of  Hio  heart,  however,  deserves 
especial  attention  (stitnulants  and  digitalis).  The  reader  is  referred  to  the 
consideration  of  the  general  treatment  of  circulatory  disturbanc-es  in  the 
chapters  on  diseases  of  tlie  heart.  In  other  resjTects  the  symptomatic 
treatment  by  exj)ectorant8,  etc.,  is  the  same  as  in  other  chronic  pulmonary 
affections. 

For  a  long  time  I  have  entertained  the  impression  that  it  might  be  possi- 
ble to  give  the  compressed  lungs,  in  cases  of  Pott's  disease,  freer  play  by  per- 
forming an  extensive  rcseetiou  of  the  ribs.  To  my  knowledge  such  a  pro- 
cedure has  never  been  practiced. 
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i£tiology  and  General  Pathology. — We  have  in  pulmonary  cedema  the  exu- 
ation  of  a  higliiy  albuminous  Huitl,  usually  somewhat  hemorrhagic,  not  only 
into  the  interstitial  tissue,  but  also  into  the  alveoli  themselves.  The  flanger 
of  the  condition  is  easily  understood  from  the  high  degree  of  dyspncea  which 
inimediHtely  ensues  from  it.  In  faet,  imliiioiiary  (iMlcina  is  in  many  rnses  a 
terminal  ttymptom,  wliiefi  comcH  on  in  all  forms  of  arute  and  chronic  disease. 
Ailany  patients  are  &aid  to  die  with  the  signs  of  pulmonary  oedema,  e»pecially 
patienU  with  heart  disease,  pulmonary  and  renal  dis-easc,  and  also  with  other 
affections  of  the  iin»st  varied  kindn. 

In  rare  cases  pulmonary  tpdemti  is  a  transitory  symptom.  Heprated  attacks 
of  it  may  occur,  es]>ecially  in  Jicart  disease  and  chronic  renal  disease,  and,  for 
n  time,  at  Irast,  the  patient  recover  from  them. 

In  spite  of  mm*h  clinical  and  e\|M'rimenta!  work,  flip  special  causes  of 
pulmonary  a-denia  are  still  quite  ohscure.  For  one  class  of  cases  the  work  nf 
Cohnheim  and  AVelch  shows  that  ]>uhnonary  feflcnia  is  to  he  considered  as 
purely  the  result  of  stasis.  Pulmonary  ti'dema  takes  place  when  the  outflow 
of  venous  blood  in  tlie  lung  meets  an  obstacle  which  can  no  longer  Iw  over- 
come by  the  mei-lmnical  force  of  the  right  ventricle.  The  obstacle  which 
plays  the  most  signiticant  part  here,  and  which  may  occur  in  all  possible 
forms  of  disease — of  c<mrse  more  readily  in  those  menticmed  above  than  in 
others — is  paralysis  of  the  left  ventricle.  If  the  furtlicr  progress  of  the  blood 
is  much  hindered  by  thii*,  tiie  overtilling  of  the  pulmonary  circulation  and 
a  consequent  puliminary  letlenia  will  net-essarily  follow,  in  s])ite  of  the  most 
vigorous  action  of  the  right  ventriulc.  Many  cases  of  terminal  puliiionary 
oedema  seem  to  depend  upon  the  fact  that  the  left  ventricle  is  paralyzed  in  its 
action  sotmer  thiui  the  rijjht. 

Tlie  paralysis  of  the  left  ventricle,  however,  is  certainly  not  the  only  factor 
to  be  considered  in  the  origin  of  [nilinonary  tiMleiiia.  We  must  also  tM»nsider 
the  condition  of  tlie  walls  of  the  blood  vessels  in  the  lungs.  In  many  cases, 
especially  in  renal  dis<»ase,  pulmonary  a»dcma  seems  to  depend  upon  l(»cal 
changes  in  the  vessel  walls  (Snhli).  This  form  of  pulnmrnny  (cdenui  is  some- 
what akin  to  tnu'  intlnmmntory  OHlnrui.  The  laller  is  found  thielly  in  the 
vicinity  of  ]>orti(ms  of  lung  inliltraltM!  with  |>ni'nr!ioniu ;  it  is  usually  of  limited 
extent,  and  therefore  it  is  of  siihordinate  importance  as  a  eause  of  disturbances 
in  respiration  compared  with  the  ditfiisc  (rdema  of  stasis. 

In  very  rare  cases,  as  we  have  ourselves  i^i^on,  an  appnrcnily  yirimnry  acute 
pulmonary  a-dema.  with  a  speeilily  fatal  t^^'minatioTi,  develops  in  men  who 
are  apparently  perfectly  healthy,  and  the  autopsy  gives  no  explanation  of  its 
origin.  We  perhaps  have  to  tlo  in  these  cases  with  the  sudden  failure  of  the 
left  ventricle,  but  jirobably  with  acute  vascular  changes  as  well. 

Symptoins. — Marked  dyspnoea  is  iht-  m'»st  striking  symptom  in  puhrioiinry 
cedema.  It  is  subordinate  only  when  the  patient  is  found  in  tlie  dt-ath  agony 
and  is  no  longer  fully  conscious. 

In  pulmonary  o-iienia  the  respiration  is  hurried,  labored,  and  rattling.    All 
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tlie  accessory  muscles  of  respiration  arc  called  into  play.  The  patient  uaually 
sits  upriglit  in  bed.  We  see  on  hiti  lipf*  and  clieeks  a  ;Ljrii<liinlly  and  conatanily 
increasing  cyano!?iSj  and  wc  often  hear  at  a  distance  tlie  irioidt  rales  originating 
in  the  larger  bronchi. 

On  examination  of  tlvn  lungs,  tlie  percussion  is  essentially  normal,  if  there 
is  no  oiber  disease  of  the  lungs.  Sometimes  the  percussion  note  is  a  little 
higher  in  pitch,  and  often  it  is  slightly  tympanitic.  On  auscultation,  we  hear 
everywhere  many  fine  and  niediuni  moist  rales.  If  tlie  patient  can' still 
expectorate,  he  raises  a  large  amount  of  frothy,  serosanguineous  sputum.  TI»e 
whole  picture  of  tlie  disease  is  so  characteristic  that  the  condition  is  but  rarely 
mistaken. 

Treatment. — .Since  in  most  cases  pulmonary  cedema  is  not  so  ranch  the 
cause  i\!^  a  symptom  of  apprnarhing  death,  our  remeilies  against  it  are  apt  to 
prove  powerless,  hut  it  must  always  be  uur  duty,  at  least  in  all  cases  that  are 
not  absolutely  hopeluss,  to  try  to  relieve  the  puluKHinn'  tirculution.  From 
the  j>athogenesis  of  pulmonary  cedema  it  fiilluws  tliut  we  must  pay  particular 
attention  to  the  condition  of  the  heart,  esj>ecially  of  the  left  ventricle.  Hence 
we  should  use  energetic  sliiuulants,  espcciully  sulKmtaneouK  injw^lions  of  cam- 
phor or  other,  every  half  hour  or  hour.  Internally  we  give  first  strojjlianilius 
(10  <lrops  of  the  tincture  every  hour)  nnrl  nUtt  camphor,  wine,  and  very  strong 
cafe  nttir.  Besides  that,  we  apply  strong  irritants  to  tlic  chest,  such  as  large 
mustard  plasters  or  hot  spnnges.  Sometimes  a  decided  improvement  of  the 
respiration,  when  it  has  nearly  stoppi^d,  iiuiy  Ik^  obtained  by  a  bath  with  cold 
douching.  When  there  h  marked  general  cyanosis,  if  the  patient  is  on  tlie 
whole  strong  and  well  nourished,  venesection  is  sometimes  of  manifest  l>enefit. 
Emetics,  however,  accom]>Iish  little,  and  are  even  dangerous  on  account  of  the 
collapse  which  is  apt  to  come  on  after  them.  E.\|>ectorant8  (Ijenzoin,  liquor 
anuiKiuii  anisatus)  are  more  freijuently  prescribed,  and  an  energetic  **  deriva- 
tion tu  the  intestines,"  by  senna,  calomel,  or  enenmta  of  vinegar,  seems  some- 
times to  be  really  of  eervice.  Acetate  of  lead  in  large  doses,  1  or  2  gr.  (gm. 
0,05  to  O.lt)),  in  powder,  every  hour,  employed  empirically  by  Traube,  is 
deserving  of  trial. 

In  tiiis  way,  especially  in  acute  disea-Hcs  like  Lyjihoid  and  jineumonia,  we 
ill  fact  sometimes  sucvced  in  averting  tlie  danger  of  pulinonury  cedema  by 
rapid  and  energetic  action*  In  the  casein  of  uedema  occurring  iu  incurable 
chronic  diseases  (tf  the  heart  and  kidneys,  the  remedies  employed  are,  of  course, 
unfortunately  incapable  of  preventing  death. 
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CHAPTER   IV 


CATAKKHAL.    PXEUMOXTA 
{Bront^f^pntumonia .      Lohnlnr  Pneumonia) 

JEtiology. — Catarrhal  pneumonia  is  neither  a»ti<iIogicnlly  nnr  anatomicaTTy 
one  single*  absolutely  independent  disease,  but  from  a  clinical  standpoint  we 
are  perfectly  justified  in  groii[nug  together  the  catarrhal,  lobular  pneumonias, 
which  are  usually  secondary   lo  other  diseases,  and  especially  to  a  previous 
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roTichitis,  and  in  contrasting  thera  with  croupous,  lobar,  "genuine"  pnea- 
nnitt.  In  the  groat  niajorily  of  calflrrlml  pricurnoniHS  tlie  iM-licf  is  cortainly 
correct  that  the  agent«  of  inHanimatioii  ilu  not  (.'ritrr  the  |m!nionary  alveoli 
"directly  from  without,  hut  tliat  the  inflanmmtory  prw-css  is  situated  originally 
in  the  bronchi,  and  from  this  point  extends*  <lownwrtri]  to  the  epecial  rc.«pira- 
ry  parenc'hynm  uf  tJie  lung.  I'ins  extension  of  llie  iiiflatnnuitiou  may  take 
late  entirely  by  continuity,  or  it  may  skip  some  pait»  as  tlie  genus  are  often 
haled  from  the  bronchi  directly  into  the  iiifunilihula  and  alveoli.  Tlie 
t-mentioned  parts  must,  however,  possess  considerable  power  of  resisting 
rms,  since  the  danger  of  an  extension  of  bronchitis  to  the  alveoli  gi'iicrally 
^xistB  only  in  the  severer  and  more  extensive  cases  of  hnuu'hitis  or  under 
other  peculiar  conditions.  This  extension  of  the  process  is  not  uniform  in 
I  parts,  but  it  occurs  first  in  tlie  distribution  of  some  snuxll  hninr-hes  of  the 
ronchi,  and  this  is  the  reason  why  the  pneumonic  inTdtration  atfcr-ts  first 
only  a  few  hronchinl  areas — tlml  i^,  indivJdiml  lohiili's. 

In  opposition  to  this  generally  aciT'pted  tlioory  of  t)it?  meiliod  of  origin  of 

the    true    "  lobular ''    or    "  hrontho-pnriimonic "    foci,    tlie    attempt    has   re- 

ntly  been  made  to  show  that  the  inthunmatory  prf>eess  can  pass  through 

le  walls  of  a  small   hronchus  directly  into  the  neighboring  parenchyma  of 

he   long,  and   that   it  mny  then   extend   farther  along  the  lymph-channels. 

"Clinically,  however,  we  cannot  yet  distinguish  this  form  of  focal  pneumonia 

from  the  ordinary  catarrhat  pneun^.onia. 

If  we  ask  what  are  the  conditions  under  wliich  we  are  most  apt  to  ob8er\'e 
e  development  of  lobular  pneumonia,  wc  must  lirst  mention  a  number  of 
acute  infe<^*tious  diseases,  in  which  the  air-fiassages  are  ]irimarily  alfccU'd, 
'Or  in  wiiich  ibey  may  very  readily  be  involved  sympatlietically.  Chief  among 
lese  are  measles  and  whooping  cough,  and  next  diphtfieria,  iuiluenxa,  small- 
X,  etc.  In  all  these  diseases  tliere  is  either  a  bronchitis  at  tiie  beginning, 
r  else  it  can  develop  very  easily  in  them.  It  is  in  these  same  diseases,  also, 
that  simple  bronchitis  comparatively  often  develops  into  loljular  pneumonia. 
Furthermore,  in  almost  all  severe  acute  and  in  njany  chronic  diseases  the 
nditions  favor  tlie  development  of  secondary  bronchitis  and  subsequently*  at 
iiues,  of  lobular  pnciimouia.  Everywhere  in  the  air-passages,  as  well  as  in 
le  cavities  of  the  mouth  ami  j>harynx,  saliva,  mucus,  eli-.,  readily  collect  if  the 
patient  is  very  ill.  Expectoration  is  imperfect,  and  the  constant  dorsal  decu- 
bitus favore  the  accumulation  of  aetrretion,  esp<vially  in  the  lower  lofjcs.  The 
mouth  and  pliarynx  are  harder  to  keep  clean  than  under  nonrml  conditions. 
Kungi  and  bacteria  co1I<h'(  in  the  s(M'reli<iii  itself,  as  well  af?  in  tfie  opilhelium 
and  jiarticles  of  food  wliirh  are  left  in  the  mouth,  and  thrso  excite  ami  keep 
p  procesaca  of  decomposition.  The  inflammatitry  agents,  which  arc  (^arricd 
into  the  air-passages  with  the  inspired  air,  find  everywhere  favorable  coudi- 
tions  for  colonizalion  and  further  devclopioent.  From  the  up[H'r  portions 
they  are  drawn  farther  downward.  From  the  larger  bronchi  tlie  process 
invades  tlie  alverdi,  and  leads  to  catarrhal  pneumonia.  It  is  pndiahly  of  sig- 
nificance, too,  that  in  such  very  sick  persons  the  vital  resistance  of  the  tissues 
has  suffered,  and  that  the  development  of  such  secondary  inflammation  is 
consequently  facilitated.  We  must  also  hear  in  mind  that  many  patients  who 
very  ill  have  difficulty  in  swallowing.  They  get  choked,  and  prtr(i<'les  of 
!ood,  with  the  germs  of  inflammation  clinging  to  them,  are  carried  into  the 
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air-]ia8aag«».  These  particles,  wliieh  a  liealthy  person  could  easily  cough  up 
ajijain,  ivnmia  there,  are  deeoiuposed,  aud  i^ive  rise  to  hruiiehitif^  and  lobular 
pneuirionia. 

Tltis  18  the  evplanution  <>f  the  fref|iieut  development  of  loijtilar  pneumouia 
in  the  course  of  dJR-iises  which  are  entirely  dissimilar.  We  observe  it  espe- 
cially in  severe  bedridden  cases,  in  all  patients  with  stupor,  in  severe  infec- 
tious diseases,  in  meningitis,  and  also  in  cases  of  nervous  disease,  in  which 
couching  and  deglutition  are  impaired  as  a  result  of  bulbar  affections.  In 
all  suoli  cases  lobular  pneumonia  is  to  be  considered  a  complication,  and 
with  reference  to  its  origin  deserves  the  name  of  inhalation  pneumonia  or 
deglutition  pneumonia.  We  shall  soon  see  tliat  this  form,  under  some  circum- 
stances, may  pass  into  circuniscrilyed  gangrene. 

Although  in  the  preceding  we  have  always  spoken  of  "agents  of  inflam- 
mation "  in  general,  the  precise  variety  is  not  necessarily  the  same  in  all  cases. 
In  the  lobular  j)neunvonias  occurring  in  the  course  of  measles,  wlioopiug  cough, 
iiiilueuija,  etc.,  it  is  ])ossihle  that  tlie  originiil  hpet-ific  germs  may  penetrate  as 
far  as  tlic  alvi'ivli,  and  there  cause  un  inllarnirmtory  exudation;  init  this  is 
certainly  not  always  the  case,  and  there  are  many  reasons  why  in  these  atTec- 
tiona,  as  well  as  in  all  the  others  mentioned  above,  catarrhal  pneumonia  should 
be  regarded  as  a  secondary  coniplicati^m,  dependent  upon  the  secondary  in- 
vasicm  of  otlier  varieties  of  agents  which  esiuse  inllaionuition.  Different 
microorganisms  may  ]>rnbab!y  act  as  snch  agents.  So  far  as  our  present 
investigations  go,  streptococci  seem  n.ost  frequently  to  he  the  special  cause  of 
bronchopneumonia,  and  sometimes  in  other  cases  staphylococci,  diphx^occi, 
etc.  Clinically,  we  cannot  at  present  make  a  complete  separation  on  a  strictly 
etiological  basis. 

The  develijpnient  of  lobular  pneumonia  from  bronchitis  is  most  frequent, 
as  we  know,  in  cliildren  anil  old  people.  The  frc(|uency  of  catarrlial  pneu- 
monia in  childhood  is  due  in  part  to  the  limited  dimensions  of  the  bronchi. 
Besides  that,  huwever,  the  di^eanes  in  which  it  is  especially  frequent — uflniely, 
measles  and  whixjping  cough — are  cfuhlren's  diseases.  In  old  pet»ple  its  com- 
paratively easy  development  is  due  to  imperfect  expectoration,  and  perhaps 
to  the  diminished  retiistance  of  the  tissues. 

The  mild  cases  of  primary  bronchitis  scarcely  ever  lead  to  lobular  pneu- 
monia, hut  sometimes  in  children,  and  less  nften  in  adults,  a  severe  febrile 
bronchitis  may  occasion  the  formation  of  pneumonic  foci.  In  Erlangen,  the 
author  has  seen  a  good  many  eases  whicli  caimnt  be  regarded  otherwise  than 
as  primary  catarrhal  pnnuinonin.  AVc  may  also  state  that  the  inlialntion  of 
irritating  chcmicjds  mny  Wi-asion  lolmlar  jmeumonia  as  well  as  bronchitis. 

Pathological  Anatomy. — It  is  characteristic  of  catarrhal  pneunvmia  that 
the  intlamiiuition  h  usually  plainly  circuntscribed  (vide  supra)^  being  lim- 
ited to  the  territory  of  a  small  bronchus.  Hence  the  name  of  "lobular" 
pneumonia  or  broncho-pneumonia,  in  distinction  from  croupous  lobar  pneu- 
monia. An  atelectasis  (vulc  supra)  of  the  affected  lobule,  arising  from  the 
plugging  of  the  bronchus  leading  to  it,  often,  but  not  always,  precedes  the  in- 
flammation. The  atelectasis,  of  course,  l>ecome8  pneumonia  only  in  case  germs 
enter  the  atelectatic  spot.  The  inllummalory  process  itself  consists  in  the  exu- 
dation of  a  scanty  fluid,  which  usually  does  not  coagidate,  and  of  numerous 
puB  corpuscles  (white  blood  corpuscles)  into  the  lumen  of  the  alveoli.    With 
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this  ii  iisually  associated  more  or  less  marked  desquainalion  of  Ihu  iilveolar 
epithelium,  in  which  we  often  find  necrosis  or  fatty  degeneration.  The 
alveolar  cavities  are  eonipletely  filled  with  leueoeytes  and  epithelium;  few 
if  any  red  blood  corpuscles  are  to  be  seen,  although  in  some  eases  they  may 
l)e  more  almndant.  The  vessels  of  the  alveolar  walls  am  hypenemic,  and  the 
connective  tissue  also  contains  a  few  wandering  leucocytes. 

The  inilanied  lobules  are  readily  apparent  in  the  eye  and  the  touch  by, 
their  firm  consistence,  bein;;  devoid  of  air.  Their  color  at  first,  from  the 
blood  contained  in  Uie  inHamcd  part,  is  <lark  red  (*^  splenization  "),  but 
later  it  l>ecomc«  more  grayish.  A  hit  of  such  an  inflamed  spot,  cut  out  with 
scissors,  ih>e8  not  float  in  water  but  sinks,  because  it  contains  no  air.  The 
lobular  boundary  of  the  individual  nodules  is  usually  easily  distinguished 
from  the  neighboring  liealtliy  tissue,  but,  liy  confluence  of  adjacent  n(Hhiles, 
large  portions  of  the  lung,  nm]  even  whole  lobea,  may  become  infiltrated 
throughout — generalized  lobular  pneumonia. 

Symptoms. — 1.  Primary  Catarrhal  Pneumonia  of  Adults, — The  primary 
catarrhal  pneumonia  which  infrequently  occurs  in  adults  usually  begins  with 
the  same  plienomena  as  a  severe  attack  of  acute  bronehitie.  The  patient  feels 
prostrated,  and  has  cough,  dyspncea,  and  pain  on  the  side  which  is  cliiefly 
affected.  There  is  almost  never  a  pronounced  initial  chill,  aa  in  croupous 
pneumonia.  The  fever  is  usually  not  very  high,  from  lOr  to  103"  F.  (38.5" 
to  39.5°  C),  but  higher  temperatures  sometimes  occur,  especially  at  the 
beginning  of  the  disease.  The  expectoration  is  simply  catarrhal  or  nmco- 
purulent,  never  mucosanguineous,  as  in  croupous  pneumonia.  The  physical 
examination  gives  almost  invariably  in  one  lower  lol>e  many  moist  Tales  and 
a  slight  tympniiitie  or  ilull  tymjmnitic  percussion  note.  Marked  dullness 
and  definite  bronchial  breathing  are  rare.  In  the  lower  lobe  on  the  other, 
unaffected  side,  we  often  find  signs  of  a  slight  broncJiitls;  hut  in  general  the 
unilateral  character  of  the  symptoms  is  charncteristie  of  primary  catarrhal 
pneumonia,  in  distinction  friitu  ordinnrv  bronchitis  and  secondnry  broncho- 
pneumonia. In  mild  cases  the  fever  lasts  from  four  to  eight  days,  but  the 
disease  may  last  two  or  three  weeks  or  more.  There  is  never  a  crisis;  the  fever 
ends  gradually  by  lysis. 

The  aetiology  of  primary  catarrhal  pneumonia  has  been  little  studied. 
Many  cases  may  be  streptococcus  pneumonia;  we  must  also  consider  the  influ- 
enza Imeilli,  since  cjitarrhal  pneumonia  is  especially  common  at  the  time 
of  an  influenza  e|>idemic. 

2.  Secondary  Catarrhal  Pneumonia. — Most  of  the  cases  of  catarrhal  pneu- 
monia develop,  as  we  Imve  already  said,  secondarily  in  tlje  course  of  other 
afTeetions,  hence  the  evinptoms  are  frequently  overghadowed  by  thopc  of  the 
other  diseases.  There  are  often  found  at  autopsy  a  few  foci  of  lobular  pneu- 
monia in  the  lower  lobes  which  gave  rise  to  no  clinical  symptoms  wliatever. 

In  other  cases,  however,  the  development  of  extensive  lobular  pneuiuonia  is 
of  the  greatest  clinical  ttignificrtncc.  In  many  cases  of  chronic  bronchitis, 
pulmonary  emphysenia,  pulmonary  tuberculosis,  etc.,  in  which  the  patient 
suddenly  grows  worse  with  a  rise  of  temperature,  the  cause  is  certainly  the 
development  of  foci  of  lobular  pneumonia.  Sucli  com  plications  may  after  a 
time  completely  disappear,  or  may  cause  a  permanent  aggravation  of  the 
original  condition  (e.g.,  tuberculosis).     The  onset  of  lobular  pneumonia  in 
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other  acute  diseases  is  very  important.  The  disturbance  of  respiration  forms 
the  mopt  striking  symptom  of  the  disease  during  the  [mtipnt's  Iift\  and  at  tlie 
autopsy  lobular  pneumonia  is  shuwii  to  be  t!ie  iminediali'  cause  of  dcflth.  The 
iar^rest  part  of  the  fatal  cases  of  measles  and  whooping  (^ough,  and  no  vorj' 
small  part  of  those  of  diphtheria,  scarlet  fever,  lyplund.  «mallp<>x,  influenza, 
etc.,  are  due,  in  the  last  instauee,  to  tlie  dtsturbunee  of  re.-^piration  dependent 
upon  lobular  pneumonia. 

Siuee  a  dilTuf^e  bronchitis,  extending  into  the  finer  brouehi,  almost  always 
preeedes  the  development  of  lobular  pneumonia,  and  since  it  mav  also  give 
rise  in  itself  to  marked  distiiHjantv  in  respiiHtinn,  there  is  no  sharp  boundary 
to  be  drawn  eliuieally  huhveen  ililTusc  eapdlary  bronchitis  and  lobular  pneu- 
monia. Only  the  exfHsrience,  a  hundrwi  times  repeated,  that  extensive  capil- 
lary bronchitis  is  ajtt  to  Ii'ud  to  lobular  pneumf>nia,  permits  us  to  susjiect 
the  latter,  with  considerahle  lertniiity,  e\en  if  there  is  no  direct  clinical 
evidence  of  it.  The  most  important  uiijcetivo  physieal  sign  of  bronchu- 
pneumonia  is  the  not  very  lomi,  rneilium  moist  rales,  almost  always  to  be 
heard  iii  the  lower  lobes.  These  rales  are  often  high-pitched.  Dullness  of  the 
percussion  note  develops  only  when  many  lobular  nodules  coalesce  and  form 
a  more  extensive  infiltration  of  the  lung.  Then  we  also  find  bronchial  tf«s- 
pi  rat  ion. 

Catarrhal  pneumonia  is  almost  always  associated  with  fever,  which  is 
moderately  high  and  generally  has  a  remitting  character.  We  roust,  of 
course,  judge  of  the  fever  in  connection  with  the  priiuary  disease  and  any 
other  complications. 

Xo  general  statements  can  be  made  as  to  the  duration  of  secondary  catar- 
rhal pneumonia.  Sometimes  the  acute  8>*mpttmis  last  only  a  few  days,  in 
other  cases  tliey  continue  for  weeks.  Catarrhal  pneumonia  is  not  infre- 
quently followed  by  pleuritic  efFusion,  when  tlie  lohuhir  intiltration  reaches 
the  pleura.  Foci  of  lobular  pneumonia  may  develop  into  ahscess  or  gangrene, 
but  this  is  rare. 

3.  Catarrhal  Pneumoma  in  Chitdhond, — The  catarrhal  ])neunu)nia  of 
childhocMl  is  very  characteristic  and  cHnJeally  important.  It  is  ol)Scrvcd  most 
fre«|uently  in  measlcH  and  whooping  cough,  and  also  iti  weak,  atrophic,  and 
rachitic  children.  The  increased  frequency  of  respiration  is  most  striking. 
The  breathing  is  superficial,  hut  labored,  as  is  shown  by  the  contraction  of 
the  auxiliary  muscles  of  insj>iratton  and  tlie  play  of  the  nostrils.  We  also 
notice  inspiratory  retraction  uf  the  lower  lateral  j^jrtions  of  the  thorax  as 
a  result  of  the  incomplete  entrance  of  air.  The  nundwr  of  respirations  in  a 
minute  increases  in  chihiren  to  sixty  or  eighty,  or  even  more.  In  most  cases 
the  child  luis  a  frequent  and  apparently  painful  cough.  Exi)ectoration  ia 
entirely  absent  in  small  children.  When  it  is  present  it  shows  no  charac- 
teristic peculiarities  tlilTerent  from  ordinary  catarrhal  sputum.  The  general 
condition  is  always  bad.  The  child  is  restless,  apathetic,  and  more  or  less 
stupid.  Its  face  is  usually  pale,  but  often  n\iile  cyanotic.  The  pulse  is 
very  rapid.  an<l  in  small  chihlri-ii  may  altniu  -i  fretpiency  <jf  140  to  ISO  a 
minute.  Frvcr  is  alnntsL  always  pr<>si'nt.  It  ^itowH  no  typical  course,  it  is 
now  remitting  and  imw  intermitting,  and  toward  evening  it  perhaps  rises 
to  104°  or  105**  F.  (,Hi>..5*  to  40.r  C).  The  occurrence  of  such  a  rise  in 
temperature  is  not  without  vahu'  in   liic  diagnosis  of  catarrhal   pneumonia. 
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If  in  diffuw  cflpillarv  l>roiu'liitis  a  liigh  fever  is  present  fnr  snnio  time,  we 
tiiay  asbiiiiic  witii  eonaideralile  ccriiiinty  that  the  lobuhir  iiililtration  hai* 
Blrt»a<ly  begun. 

IMiysital  examination  furnislies  direct  evidence  of  the  affection  of  the 
lungs,  hut  its  results  are  for  the  most  part  to  be  referred  to  the  diffuse  bron- 
chitis and  not  to  the  h)hular  infiltration.  Auscultation  ^ives  the  most  valu- 
olile  signs.  We  hear  over  the  hmi:^.  in  a  "rivater  or  les?  extent,  numerous 
£ne  and  medium  moist  rules,  oftrn  tjuite  l»i^h-]>ito}ied.  From  these  t^i^nn, 
fitrirfly  interpreted,  we  can  dia^i^ii'ffst irate  merely  hnrnthitis,  t)ut  we  may 
uspect  pneumonia  with  tlie  greatest  proliahility.  With  very  cimfluent  bron- 
cl)0-pneumonia,  auscultation  eometirnes  ^'ivcj*  Ijiontfhial  breatliing  and  bron- 
cljojihony,'  I>e8ideB  the  n'deH. 

It  goes  without  saying  tliat  little  hjluilar  foci,  surrounded  by  noriiml 
lung  tissue  containing  air,  give  no  special  signs  on  jwrcussioii.  With  numer- 
ons  noilales  running  into  one  another,  the  pcreupaion  note  is  duller,  and 
tliere  is  sometimes  tympanitic  rcsmiance.  Thp  dullness  is  *>ftcn  first  to  be 
tiiade  out  over  a  stripe  extending  idong  the  vertebral  column — so-ealled 
*'Htripe  pneumonia."  X-ray  pictures  bring  out  the  lobular  foci  very  dis- 
tinctly. 

An  attack  of  extensive  lobular  pneumonia  is  usually  quite  protracted. 
Even  in  favorable  cases  the  disease  rarely  lasts  less  than  two  or  three  weeks, 
and  it  may  j>ersist  much  Inng^-r.  The  course  of  the  disease  is  apt  to  be  irreg- 
ular, relapses  succeeding  improvement.  The  chief  danger  of  the  disease  lies 
in  this  tendency  to  a  protracted  course,  extending  over  weeks  and  months. 
Many  children  finally  die,  not  of  the  lobular  pneumonia  itself,  but  from  the 
general  weakness  and  emaciation  followin(;r  the  tedious  febrile  disease.  We 
iii\iBt  renuMn)K?r,  however,  that  complete  recovery  may  sometimes  take  place 
quite  late  in  the  disease. 

The  "transition  of  catarrhal  pneumonia  to  caseation  and  tuberculosis" 
is  a  clinical  fact  with  winch  physiiiiuis  have  long  l>een  conversant.  In  fnct, 
we  often  find  true  hilM?Teulims  changes  in  the  lun^s  of  children  who  have  died 
after  a  tedious  illness,  as  a  result  of  measles,  whooping  cough,  etc.  There 
can,  of  course,  be  no  real  question,  however,  of  an  actual  transition  from  one 
disease  lo  the  oLlicr.  In  such  cases  either  wc  have  to  do  with  nn  actpiired 
tidH*nu!ous  infection,  which  bus  found  a  favorable  soil  in  ini  already  dis- 
-eased  lung,  or  (what  is  probably  more  frequently  the  case)  the  disease  of 
the  lung  has  promoted  the  development  of  a  y>reviously  existing  tuberculosis. 
It  is  usually  weak  children,  with  a  hereditary  predisposition  to  tubercle, 
who  mccumh  to  tul>erculosis  as  a  result  of  the  ahove-named  diseapcs.  The 
iliagnosis  of  a  developing  tuberculosis  is  not  always  easy,  since  it  is  otdy 
rarely  that  marked  phthisical  changes — like  dullness  at  the  apex,  cavities, 
etc.,  which  can  be  made  out  by  a  ph\'sical  examination — are  found  in  tlie 
lungs.  We  can  usually  suspect  tuberculosis  only  from  the  general  conditions 
(emaciation,  pei'sistent  hectic  fever,  luTcditary  predisposition,  or  some  sec- 
ondar}'  tubercular  disease,  such  as  meningitis,  etc.),  esj>ecially  as  abstdute 
proof,  from  the  detection  of  tubercle  bacilli  in  the  aputum,  is  only  rarely 
possible  in  children.  [SonietiuTes  the  physician  or  a  good  nurse  can  obtain 
Kputum  on  a  stick  wrapped  with  absorbent  cotton,  as  tlie  baby  coughs  it  up 
before  he  lias  time  to  swallow  it.] 
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Treatment. — Since  we  Imve  alrearfy  mentioned  the  proper  treatment,  in  our 
depcriptlan  of  the  variouB  diseasoB  in  wliioli  sei-ondarv  pneumonia  is  esi)ecially 
prone  to  develop,  we  can  now  lie  liriof.  We  have  also  laid  repeated  strefifi  n|»on 
tlic  poHsihilily  and  tlie  great  pnulital  iinportanre  of  pri»pliyhtxis,  which  ia 
eelf-evident  from  a  just  cornprelierLKiim  of  the  origin  of  luliuhir  piieuuiouia. 
Besides  keeping  the  nose,  the  mouth,  and  the  pharynx  as  clean  as  possible, 
tepid  baths,  perhaps  with  eool  douching,  are  the  best  means  of  preventing  tlie 
development  of  lobular  pneumonia,  or  of  checking  it?  further  extennion.  Wet 
cold  packs  are  often  uslmI  wilh  advantage  {rUe  infra).  It  is  an  advantage, 
which  is  indeed  to  he  consiJercd  in  the  second  rank  in  comparison  with  the 
improvement  in  respiration,  that  by  Ixjlh  tlie  bath  and  the  pack  the  febrile 
temperature  is  at  the  same  time  reduc-ed. 

In  the  treatment  of  the  lobular  pneumonia  of  ohiUlreu  a  wet  pack  includ- 
ing the  whole  body  is  the  Ix'st  remedy.  A  sheet  is  dipiiod  in  water,  wrung 
out,  and  wrapped  around  the  whole  of  the  patient  except  his  liead  and  arms. 
Outside  of  this  is  to  l>c  placed  a  dry  woolen  blanket  or  a  layer  of  oiled  muslin. 
The  temperature  of  the  water  employed  sliould  be  (i8°  to  7^.2"  F.  (20°  to 
24"  C  ).  Tlie  higher  the  fever  the  rnlder  shoufd  the  water  he,  and  the  oftener. 
Bay  every  hour  or  two,  niUHt  the  paek  Ih?  renewed.  In  milder  cases  and  at 
night  it  may  be  allowed  to  remain  for  three  or  four  hours.  The  l>eneficial 
influence  of  the  pack  is  shown  not  only  by  the  temperatnre,  but  still  more 
by  the  respiration.  It  is  often  striking  to  sec  liow  much  quieter  the  child 
l>ecomes  in  the  pack.  If  the  breathing,  despite  this  remedy,  renuiius  unsatis- 
factory, and  the  [latient  beuomea  more  and  more  stuporous,  the  treatment  must 
be  changed  to  lukewarm  baths  of  a  temperature  of  77°  to  86°  F.  (25**  to  30® 
C),  with  douchings  of  colder  water.  It  is  sometimes  advisable  in  severe  cases 
to  add  to  the  water  employed  for  bathing  (»r  for  the  wet  pack  a  few  handfuls  of 
mustard.     The  stimulation  thus  exerted  upon  the  skin  is  «]uitc  marked. 

Among  external  ajjpiicalions  to  the  chest,  besides  mustard  plasters  and 
poultices,  dry  cups  are  to  be  mentioned,  which  often  do  very  good  service  in 
slrong,  older  children,  and  especially  in  adults.  We  never  need  to  use  local 
blood  lettings,  liowever,  in  catarrhal  pneumonia. 

Of  internal  remedies,  expectorants  are  moat  used.  Chief  among  these  are 
ipefiac,  ap(>mor])hiti,  senega,  and  benzoic  acid.  This  last  is  jmrticuhirly  useful 
in  the  lobular  [uieumonia  of  children-  In  strong  children  the  abuuiluiit 
collectinn  (if  miuus  in  the  bronchi  may  sorociimcM  he  relieved  by  iiie  ailmin- 
istralion  of  an  emetic,  but  we  seldom  need  to  resort  to  this.  We  should  also 
be  cautious  in  the  use  of  narcotics.  Stimulants  (camphor,  calTeln)  must  be 
used  in  severe  cases.  Antipyretics  may  be  given  to  reduce  the  temperature, 
but  if  cool  jiacks  l»e  used,  antipyretics  can  be  wholly  dispensed  wilh.  Inha- 
lations or  sprays  are  quite  valueless  in  lobular  pneumonia,  yet  it  is  recum- 
mended  to  keep  the  air  in  the  sick-chamber  constantly  moist  by  hanging  up 
wet  towels,  or  by  sprinkling  with  water.  The  room  should  also  be  as  large 
and  as  well  ventilated  as  possible.  [Inhalations  of  oxygen  may  do  much 
good.  I  The  general  hygienic  treatment  is  of  the  greatest  importance.  One 
of  the  most  important  duties,  of  which  the  physician  nmst  always  be  mind- 
f\il,  is  to  keep  up  the  fMitient's  strength  by  sufficient  and  proper  food.  When 
convalescence  sets  in,  complete  restoration  to  health  may  be  materially  fur- 
thered by  going  to  a  suitable  place  in  the  country. 
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CHAPTER    V 
cRorpors  ^^■El'^ro^*IA 

(Luno  Feter.     Lobar  Pneumonia.     Fihnnoua  Pneumonia.     Pleuropneumoftia) 
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ivumonia  is  a  simrpiy  ocnnea  leDnie  uifteaHe 
which,  in  llic  great  majority  of  i-ases,  difsjilays  a  •iistinct  imlividuality  in  its 
oliQical,  aiiMli>init'uU  and  uiiually,  alsoj  its  it'tiologival  retatinns.  Afnot)»r  t!ie 
severe  acute  dinea^es  it  is  decidedly  one  of  the  iiio."-t  irnpoitiml  antl  fn'(|ueiit, 
and  it  is  universally  familiar  eveu  to  the  laily  under  tlie  nanieg  of  pueuniouia 
or  iuflariimation  of  the  hings.  In  mont  cases  this  disease  appears  ijuite  sud- 
denly, and  often,  apparently  witinnit  any  e-pei-ial  cause,  in  periionH  np  tn  tliut 
time  in  |H?rfect  hrnlth.  Such  cases  arc  de-icrihcd  as  prinuirv,  tjpnuinn,  or  frank 
pneunmnia.  On  the  other  IkukI,  n  case  of  crfiu[ious  pneumonia  will  somctimga 
oc<;ur  aa  a  conmHcatinn  of  all  sorts  of  otlier  diseased  cpntTinnr^^  ^fteenndary 
Betumuiia)^  The  clinical  picture  r»f  pneumnnia  in  these  Inttcr  cases,  how- 
ever, is  usually  oliscurc  nud  not  well  clinrjnjterizetl,  and  con^n|iiently  the  fol- 
lowin;;  dr'^rription  is  especially  applicable  to  tln'  primary  form  of  the  disease. 

JEtiology. — The  thought  that  croupous  pneumonia  might  bo  an  acute  in- 
fectious disease  had  impressed  the  majority  of  plnsicinos  for  a  considerable 
length  of  time,  but  this  suspicion  did  not  receive  satisfactory  substantiation 
tintil  the  more  recent  investigittions  in  bacteriology  had  lieen  made.  For 
instance,  Friedlander  demonstrated  a  special  form  of  bacillus  in  lungs  affected 
with  pneumonia.  Then,  later,  A.  Franki-d,  iind,  soon  after  him,  Weichselbaum, 
proved  that  while  this  "  pneumonia  Imuillus  of  Friedliinder  "  is  to  be  regarded 
as  the  cause  of  croupous  inriiunniution  ni  the  lungs  in  a  few  cases  (just  as  we 
have  a  peculiarly  malignant  form  of  streptoeoerus  pneumonia),  yet  in  the 
orerwhelniiug  majority  of  instances  the  particular  jetiologicai  factor  is  the 
80-eaile<l  Diphcovcus  pneumomts  (pueuimH'occus). 

The  pneumonia  diplococcus  is  characterized  by  its  lancet-shaiied  outline 
("like  the  tiame  of  a  candle"),  and  its  fn-ipient  urraii^'ement  in  jwiirs,  the 
individuals  of  each  pair  having  usually  their  hrond  ends  apposed.  Very  often 
there  are  short  chain  forme.  The  pairs  of  diplococci  are  usually  surrounded 
by  a  delicate  cajtsule.  This  is  especially  easy  to  see  in  ]»reparations  of  the 
sputu!u.  We  have  not  space  to  describe  [tarlicuUirs  as  to  the  pure  cultures  of 
the  pneumococci  upon  agar  and  similar  media. 

The  pneumococcus  is  very  virulent  for  mice,  ^uiru-a  pigs,  and  rabbits, 
and,  when  injected,  causes  a  rapidly  fatal  ]uieurnococcus  sepsis. 

Pneumonia  diplococci  are  among  the  most  wiilely  distriltuli'd  of  puthogenic 
or^nisTus.  They  produce  severe  disease  not  only  in  the  lungs,  but  in  many 
other  organs.  With  reganl  to  the  develn])ment  of  the  pneuiuonic  infection, 
il  is  a  particularly  interesting  fact  that  these  dijilococci  have  been  not  infre- 
quently found  in  the  mouths  of  healthy  pei*sons.  This  suggests  the  thought 
that  the  germs  are  drawn  into  the  lungs  with  the  inspired  air,  and  there 
•ettte  and  proliferate  when  the  conditions  are  especially  favorable — for  in- 
stance, if  the  resisting  powers  of  the  organism  have  l)eeu  impairtHl,  or  perhaps 
the  diplococci  are  especially  vinilent.     In  animals  the  injection  of  diplo- 
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from  A  poeumoaic  sputum. 


cocci  intn  the  loDgs  almoet  always  excites  pneumonia,  but  yet  it  is  drmbtful 
whether  the  incidence  of  the  disease  in  man  always  bears  out  the  surmise 
above  mentioned.  The  severity  of  the  couBtitutional  disturbance  at  the  very 
on«et  of  many  cases  certainly  justifi^  the  supposition  that  at  least  often  the 
infection  takes  place  through  the  blood,  and  tiiat  the  patliogenic  organisms 
are  carried  to  the  lungs  by  way  of  the  bl<MMl  vessels.  Diphx-occi  art  often  to 
\te  found  in  the  blood  of  pneumonia  patients  {ride  infra).  Certain  clinical 
facts  :?ug^eiii  tlial  perhaps  in  individual  cases  there  may  be  other  modes  of 
^  infection;  for  instance,  by  way  of  the  intestine 

in  cases  with  well-marked  intestinal  symptonifi. 
Starting  from  the  lungs,  the  diploeocci  may 
invade  the  pleura^  less  often  the  pericardium^ 
the  meninges,  and  other  oreans,  so  that  they 
are  invariably  demonstrable  in  the  pus  of  cases 
of  metapneumonic  entpyenm,  pericarditis,  and 
meningitis.  Fnmi  a  clinical  point  of  view  their 
almost  invariable  presence  in  pneumonic  ex- 
pectoration (Fig.  -!5)  is  of  the  greatest  impor- 
tance. They  can  be  easily  dem<mstrated  by  tlie 
staining  of  a  dried  preparation  with  gentian- 
violet,  although  for  absolute  certainty  of  diagnosis  further  investigation  is 
rei|uired. 

With  tlie  infectious  nature  of  pneumonia  established,  all  the  other  alleged 
causes  may,  of  course,  l>e  regarded  as  at  most  **  prcdisi»nsing  causes.'*  The  old 
opinion,  which  is  yet  current,  that  pneumonia  is  due  to  catching  cold,  is  to  be 
receivwl  with  great  limitations,  for  croupous  pneumonia  is  very  frequently 
Been  independently  of  any  such  influent*?.  In  many  cases  it  will  be  found  that 
an  exjvosurc  to  cold  immediately  preceded  the  commencement  of  the  disease; 
but  in  these  instances  the  cold  is  probably  to  be  regarded  merely  as  that  cir- 
cumstance which  promoted  the  occurrence  of  the  infection,  jxissihly  because  of 
the  restiltant  injurv'  to  the  bronchial  and  pulmonary  epitlielium.  This  explains 
the  fact  that  pneumonia  is  espfxially  frequent  in  certain  classes,  for  instance, 
among  day  laborers  and  soldiers.  With  regard  to  the  so-called  "traumatic 
pneumonia,"  the  state  of  the  case  is  similar  to  that  of  pneumonia  due  to  cold. 
Patients  from  the  lal>oring  classes  sometimes  assert  that  they  were  taken  ill 
as  a  result  of  heavylifting  or  of  a  blow  on  the  chest,  but  in  such  capes  the  sub- 
se(iuent  stitch  in  the  side  was  probrtt>Iy  not  the  result  of  the  injury,  but  a 
symptom  of  the  disease  which  had  previously  beg;in  to  dt'vo!o[i.  But  still,  in 
Bome  few  cases  it  may  l)e  that  a  preceding  trauma  injures  tlie  pulmonary  tissue 
in  such  a  way  as  to  promote  the  occurrence  of  tlie  infection. 

It  is  a  strong  argument  in  favor  of  our  conception  of  pneumonia  as  an  acute 
infectious  disease  that  it  may  rarely  be  endemic.  Extensive  endemics  of  pneu- 
monia, usually  of  quite  a  malignant  character,  have  been  repeatedly  observed  in 
single  buildings,  especially  in  barracks  or  prisons,  as  well  as  in  tenement  houses 
and  other  localities.  It  is  }>o8sible  that  pi-enisely  these  severe  cases  of  endemic 
pneumonia  are  a'tiologically  diffprent  from  the  ordinary  croupous  form  and 
occasione*!  by  some  other  puthogenic  organism;  but  it  irf  also  true  that  tlie 
diplococcus  of  pneumonia  itself  appears  to  var>'  grctttly  in  its  virulence. 

Puemuouia  does  not,  as  a  rule,  show  a  decided  cpidtrnic  clniracter.     In  a 
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re  population  sj)oradic  cases  occur  at  any  season.  It  has  Heon  observed,  how- 
ever, that  the  diseiise  may  hwoine  very  fre<jnent  or  alniont  completely  disap- 
jiear,  and  tlien  again  for  a  time  bv  ih't'idddly  prevalent.  In  u  limited  way,  there- 
fore, it  is  cjnite  pro|H*r  to  pay  thiit  there  are  actual  epidemics  of  pneumonia, 
and  these,  again,  differ  from  one  another  in  special  peculiarities,  particularly 
in  their  comparatively  henifi^n  or  mali*^ant  charaeter.  Most  attaeks  oecur  in 
the  winter  or  A[jriu^  mouthy,  without  any  necessary  relation,  however,  between 
the  frequency  of  pneumonia  and  the  occurrence  of  especially  bad,  wet,  or  cold 
weather. 

Individual  predi8|>osition  jilays  an  unmistakable  part  in  the  disease,  as  we 
must  suppose  tluU  it  dofs  in  all  infectious  diseases.  Like  facial  erysi]>e]a8  and 
acute  articular  rhfuniatism,  pneonmnia  is  one  of  those  diseases  which  is  prone 
to  attack  the  same  individual  several  times.  There  are  persons  who  have  had 
acute  pneumonia  four  or  five  or  even  more  times. 

We  cannot  affirm  with  certainty  that  the  Huhility  to  jmeumonia  is  due  to  a 
special  l>odily  constitution.  The  strongest  anfl  most  robust  often  fall  ill  with 
!I  it,  and,  on  the  other  bund,  weak  and  detitratc  pt'oph',  with  a  tendemy  to 
phthisis,  are  freijuently  attacked.     Drunkards  seem  to  have  a  8(>eciaL  predis- 

I  position  to  the  disease,  but  of  course  it  is  exceedingly  bard  to  give  any  definite 
etatistics  upon  this  point. 
Pneumonia  occurs  at  any  time  of  life,  mont  frc*|uently  in  youtli  or  middle 
age;  but  it  is  by  no  means  rare  in  early  ehildhoofl,  and  also  iu  more  advanced 
years  up  to  sixty  or  seventy.  In  general  it  is  observed  rather  more  often  in 
men  than  in  women. 
[Defei'tive  house  drainage  seems  to  be  a  predisposing  cause  of  pneumonia 
in  some  cases.     A  careful  inspection  of  IJic  local  sanitary  conditions  is  desir- 

Iable,  esfieeiaily  whore  more  tlian  one  ciisc  occurs  in  a  liouse.J 
Pathological  Anatomy. — The  anatomical  process  iu  croupous  pneumonia 
consists  in  iUt^  formation  of  a  hemorrhagic,  congulnble  "  fibrinous  "  or  "  i^roiip- 
ous "  exudtition  into  tlic  pulmonary  alveoli  and  the  smallest  Ijroiichi.  The 
development  of  the  exudation  usually  extends  over  one  or  more  lobes  to  their 
whole  extent,  and,  as  the  alveoli  and  liner  bronchi  are  completely  filled  by  the 
tough  exudation,  the  spongy  lung,  filled  with  air,  is  elianged  to  a  firm  tissue, 
devoid  of  air,  except  as  it  is  penetrated  by  the  large  bronchi. 
Since  Laennec's  da}'  we  distinguish  tliree  stages  in  the  development  of  the 
process."  In  the  first  stage  (stage  of  inflanmialory  engorgement,  crtgonemeni) 
the  lung  is  very  hypenemic,  dark  red,  and  the  air  contained  in  it  is  even  now 
much  diminished,  but  not  entirely  tihsent.  The  alvtxili  are  filled  with  an 
abundant  exudation,  already  hemorrhiigic.  I»ut  still  fioifl  and  not  coaguhited. 

I  In  the  second  stage  (stage  of  red  hepatization)  the  coagulation  of  the  exu- 
dation ia  complete,  and  the  lung  has  bet^ome  throughout  of  the  consistence  of 
liver.  The  hepatized  lung  shows  a  somewhat  increased  volnme.  and  is  strik- 
ingly hard.  The  surface  of  the  seetion  has  a  red  and  nniinfi^stly  granular 
appearance,  wini'b  is  dm'  to  the  projeclioii  of  the  numerous  little  fibrfnous 
plugs  situated  in  the  alveoli.  With  the  knife  we  ean  si'ra[)e  otT  a  tcnat-ioua, 
ereamy.  grayish-red  liuid  from  the  surfaee  of  the  section.  In  the  small  Ijronchi, 
divided  by  the  knife,  we  find  ihiiracterislie  tubuhu*  brnuchinl  casts. 

In  the  thin!  stage  (stage  of  yellow  or  gruy  Iie[iii1izalinn ),  which  grjulually 
.develops  from  the  Becond,  the  red  surface  of  tlie  section  changes  to  a  yellowisli- 
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gray  coJor,  often  mottled,  while  tlie  lung  grows  anemic  and  tlie  exudation 
poor  in  red  but  rich  in  white  blood  corpuscles.  The  consistence  of  the  Umg 
is  still  dense  but  more  friable.  The  fluid  scraped  from  the  surface  of  the 
section  is  more  abuiuhnit,  itiilky,  tind  purifonii. 

The  recovery  from  tiie  proeesy  bcgint^  as  the  exudation  becomes  fluid.  The 
fluid  is  in  part  absorbed  and  in  part  coughed  up. 

It  is  not  necessary  for  every  pneumonia  to  go  through  all  three  stages  com- 
pletely.   In  mild  cases  the  process  may  stop  sooner  and  recovery  begin. 

Concerning  the  finer  histological  proceese?  in  croupous  pneumonia,  the  pri- 
mary change  is  probiihly  to  l)c  found  in  tlie  injury  and  partial  destruction  of 
the  epithelium  in  the  alveoli  and  smallest  bronchi,  produced  by  inflammation 
due  to  the  p}>ccific  causes  of  the  disease.  As  in  every  crovipout*  inflammation 
of  a  mucous  membrane  (see  the  ifiaiitcr  on  Diplitherin),  a  eimgidable  exuda- 
tion is  formed  on  the  surface  of  tlie  alveoli  and  emaller  bronchi  after  the  de- 
struction of  the  epithelium.  With  the  microscope  we  sec  the  fiiirinous  net- 
work of  the  exudation  tilling  the  alveoli.  Between  its  meshes  lie  numerous 
red  blood  corpuscles— red  hepatization.  Where  there  is  any  of  the  alveolar 
epithi'ltuni  left,  \vc  often  notice  active  proliferation — increase  and  growth  of 
cells.  LhUm'  on  the  wfiite  blood  corpUHclcs  increase,  migrnfing  from  the  vea- 
sels  into  the  exudation — yellow  hepatization.  The  red  blood  corpuscles  are 
dissolxeil  unless  they  arc  removed  by  expectoration. 

The  fibrinous  exudatioii  ib  also  gradually  diHsolved,  and  this,  as  Fr.  Muller 
has  shovvii,  results  from  chemical  clianges  which  are  very  similar  in  many 
respects  to  the  digestive  changes  that  albuminous  substances  undergo  in  the 
stomach  and  intestines.  The  coagulated  albumen  is  broken  up  into  soluble 
aibuminoifls  and  further  decomposition  prod\icts  through  the  action  of  a  fer- 
ment that  is  probably  given  olT  by  the  Iciictxytes.  In  adiHtion  to  phosphoric 
acid,  considerable  (iiianlities  of  the  xantbin  bases  (xanthin  and  hyfKixanthin) 
are  formed  from  the  disintegrated  nuclei  of  the  dying  cells.  All  these  proc- 
esses facilitate  the  rapid  absorption  of  the  pneumonic  exudation.  The  regen- 
eration of  the  missing  epithelium  comes  fiom  the  epithelium  that  has  remained 
intact,  and  with  that  follows  a  gradual  and  complete  n'stiluihi  ad  integrum. 

The  whole  process  is  comparatively  brief,  usually  running  its  course  in  a 
week  or  ten  days.  The  most  frci|uent  termination  is  in  complete  recovery. 
The  other  methods  of  termination,  as  well  as  the  complications  in  other 
organs,  will  be  s|»okcn  nf  in  conneetion  with  the  clinical  symptoms.  We  may 
here  mention  sim]>ly  lliat  the  pleura  nver  the  affected  portion  of  the  lung 
takes  part  in  the  inflammation,  without  exception,  as  soon  as  the  disease 
reaches  the  periphery,  ami  a  fibrinous  pleurisy,  which  is  more  or  less  intense, 
may  then  be  recognized:  hence  Ihe  former  use  of  the  terms  "pleuropneu- 
monia" and  ''^  pcriiinonnionia." 

Croufious  jmeumouiu  usually  spreads  rapidly  over  a  great  part  of  the  lung. 
It  is  very  often  quite  sharply  limited  to  a  single  lol)c — "  lobar  pneumonia" — 
so  that  the  septum  nf  cormeffive  tissue  between  two  lobes  also  form.n  a  strict 
boundary  U-twem  juuMiioonii-  iuliltratiiui  and  heahhy  lung  tissue;  but  this 
boundary  is  by  no  nieans  iiisurMinuntiibh',  nud  i|iiiU'  fveipiciilly  sevi'ral  hilies 
arc  wh(»lly  or  in  part  attacked  by  pneiimoniii.  According  to  nil  statistics,  the 
lower  lolx's  are  more  frt»(|uenlly  affected  than  the  upjier.  Isolated  dist^ase  of 
the  right  middle  lobe  may  occur,  bwt  it  is  much  rarer  limn  pneumonia  of  the 
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upptT  lobes.  Of  the  two  lungs,  the  ri^lit  h  altatkL-d  with  tki-itiedly  grenter 
freijuency  than  tlit*  k'fr.  We  haw  ourselves  sofii,  in  214  ctiscs,  137  on  the 
right,  8('»  (in  the  left,  an«l  2]  in  which  U)t[i  Inn^^s  wito  attiu-keii  to  a  great  ex- 
tent. SiniuItanoouK  atTwtion  nf  the  lower  loU-  on  one  Hide  and  the  upper  lobe 
on  the  other — (piito  a  rare  oirurrence — is  turme<l  "  croftscd  pneumonia." 

General  Course  of  the  Disease. — In  spite  of  the  numerous  luodifications 
"which  the  course  of  (minitjntnia  may  uikIit^i  in  iiidiviihiul  insttinees,  wc  can 
still  call  juu'unionia  a  typical  (liji^Mis^e,  consider in<^'  thv  jujrcal  nuijority  of  cases. 
The  subjective  and  objective  symptoms  dependeuL  uptm  the  local  ulTection  of 
the  lung  usually,  but  not  always,  take  the  chief  place  among  the  clinical  phe- 
nomena. In  this  pneumonia  differs  from  mnny  other  infei-tinus  diseasics,  such 
as  typhoid,  in  which  the  Uk-hI  organic  disease  is  suhordtnated  to  the  general 
infection. 

Pneumonia  us^ually  begins  quite  j^nddenly.  In  the  majority  of  cases  it 
starts  with  a  pronounced  chill  of  half  an  hour  to  an  lioiir'n  iluration,  or  at 
least  with  a  nnirked  and  prolort<?<vl  chilliness;.  Tlic  initial  chill  may  flUack 
the  patient  while  in  the  bcf^t  of  ht^alth.  Msiny  jtaticnls  arc  able  to  tell  almost 
the  veiy  hour  when,  having  been  iirevinunly  in  perfet:t  health,  they  were  at- 
tacked by  the  disease.  The  chill  comes  on  in  the  daytime,  in  the  evening,  or 
even  in  the  middle  of  the  night,  after  a  previously  quiet  sleep.  At  the  same 
time  the  patient  almost  always  feels  a.**  if  a  severe  illness  wore  beginning. 
Almost  at  once  he  is  obliged  to  give  up  work,  has  violent  headache,  and  loss 
of  appetite.  Not  infre<|uently  there  is  a  single  initial  act  of  vomiting.  Some- 
times there  are  at  once  jmlmonary  symptoms,  such  as  a  stitch  in  the  side  and 
cough.  Usually,  however,  these  phenomena  do  not  develop  until  later  {vide 
infra ) . 

In  other  and  somewhat  rarer  cases  the  beginning  of  pneumonia  is  more 
gradual.  A  prodromal  stage  of  a  few  days,  or  even  longer,  precedes  the  severe 
illness.  The  symptoms  are  either  of  tjuite  a  general  and  indefinite  nature, 
consisting  of  mid;iise,  dullne.«s,  loss  of  appetite,  and  headache,  or  the  pro<ironml 
symptoms  point  more  strongly  to  a  pulmonary  iitFoetion.  The  patient  com- 
plains several  days,  or  even  weeks,  before  tlic  on^cl  of  the  severe  disease,  of 
cough,  thoracic  discomfort,  slight  dyspnoea,  and  similar  s,>Tnptom8.  At  the 
same  time  it  is  not  |iossifilc  to  determine  certainly  whether  these  |)rodroniata 
are  caused  by  an  alreiuly  exir^ling  pneumonia  or  not.  It  is  undoubtedly  true 
that  in  most  case?  we  have  merely  a  simple  bronchitis  which  furnishes  a  favor- 
able soil  for  the  development  of  pneumonia;  hut  i>crhaps  the  initiatory  bron- 
chitis may,  in  some  eases,  itself  he  an  eJfect  of  the  diplococcus  infection,  already 
begun,  but  not  yet  completely  developed. 

The  suhjiH'tive  symjttoms  in  the  chest  begin  shortly  after  the  onset  of  the 
disease,  often  on  the  very  first  day,  but  in  other  chscs  later.  The  patient  has 
a  stabbing  pain  in  the  side  whenever  he  draws  a  deep  lireath;  the  respiration, 
therefore,  Invomes  superficial  imd  accelerated,  and  often  sturiowhat  irri'gular; 
his  s|ieech  is  interrupted  by  fri'ijuent  ]>nns(^s.  In  tlie  furtlier  [irogress  of  a 
severe  case  the  dvs[»noa  becomes  evtrerne  and  (hr  resfiiratinns  very  freqiu-nl. 
With  the  stitch  in  the  side  is  associated  a  desire  to  cough.  The  cough  is  pain- 
ful, and  hence  short,  half  suppressed,  and  quite  frequent  arvl  troublesonu^. 
From  the  .seeond  day  the  cvpeeforation  may  assume  its  ebaraeteristie  viscid, 
rusty,  hemorrhagic  apjKiarauce.    Physical  examination  gives  on  percussion  and 
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auR'tiltaiion  the  Bigns  to  he  described  more  fully  l*olow.  Tlitso  are  rarely  1o 
be  I'tnituJ  on  the  first  day,  but  more  frequentiy  on  the  second,  and  8oinetiines 
not  iill  hilor. 

In  well-marked  caf»e8  the  severe  contititiitionsl  s^inptoms  persist  or  ^ow 
wor«e.  We  observe  general  weakness,  headaehe,  eomiilete  liiss  of  appetite,  rest- 
lessness, stupor,  and  (k'lirium.  Herpes  appears  on  the  lips  or  nose;  the  bowels 
are  sluggiab,  or,  again,  they  may  be  loose;  the  urine  is  concentrated,  and  very 
often  it  contains  a  small  amount  of  allnniion. 

Abnoiit  always  the  pneunmnia  is  aHstniated  with  Jiii^li  finer.  Tlie  typical 
character  of  the  diseiise  and  the  peeuliariLies  of  the  indiviiliiul  ease  arc  always 
well  shown  by  the  temperature  chart.  As  the  bodily  temperature  rises  there  is 
a  corresponding  increase  in  the  frecjueney  of  llie  pulse. 

The  t'ourfie  varies  greatly  according  to  the  previous  individual  circum- 
Btanees,  the  severity  of  the  disease,  and  tlio  existence  of  eomplitalions.  In  the 
majority  of  cases,  after  a  conifmratively  short  duration,  tiio  disease  takes  a 
favorable  turn.  The  bej^jnning  of  imjirovoment  is  ofh'u  sudden,  like  the  onset 
of  the  disease.  After  the  sytniitoitis  have  lasted  for  sfuiic  five  to  seven  days, 
or  in  rarer  ea.ses  a  shorter  or  a  lonj^cr  time^  at  a  constant  hej^^dit  or  with  in- 
creasing intensity,  there  occurs  in  the  regular  course  of  the  disease  n  critical 
decline  or  the  fever — frecjuently  associated  with  quite  a  copious  perspiration 
— and  with  tliat  a  very  rapid  improvement  of  all  the  other  symptoms.  In  a 
short  time  complete  recovt'ry  follows. 

In  other  cases,  however,  the  course  is  not  so  favorable.  The  disease  may 
have  a  fatal  termination.  In  a  third  small  class  of  cases  the  disease  tiually 
takes  a  protracted  course,  wliich  is  usually  due  to  the  occurrence  of  sequclte 
in  the  lungs  or  pleura. 


To  this  brief  sketch  of  the  disease  we  must  append  a  description  of  the 
special  symptoms. 

1.  Lung  Symptoms. — First  among  the  subjective  symptoms  comes  the  char- 
acteristic painful  fi-eling  or  "sliteh"  in  the  side.  Tins  probably  always  has  its 
origin  in  the  dry  f)Ieurisy  which  accompanies  the  pneumonia.  It  is  therefore 
absent  in  the  ca.«es  of  central  pneumonia  (vide  infra).  In  pneumonia  of  the 
lower  and  riglil  middle  IoIh^s  the  pain  is  usually  more  severe  than  in  pneu- 
monia of  the  upper  lobes.  One  result  of  the  stitch  in  the  side  is  the  difiiculty, 
or  even  the  inqHissihilily,  uf  rleep  iiis|ora(ion.  lleiu-e  the  patienlV  dys|)na'a 
is  considerably  increased^  and  ttiis  explains  the  incongruity  liotwcen  the  short- 
ness of  breath  and  the  relatively  slight  extent  of  the  pneumonia  in  many  cases. 
If  the  pneumonic  infiltrntion  of  tfie  lung  is  extensive,  of  course  the  dyspmea 
of  the  |)atient  is  also  r**fendik'  in  jmrt  to  the  diminulinn  of  ilie  respiratory 
surface.  The  subjective  feeling  of  ditlicultv  of  breathing  is  prominent  in  the 
majority  of  cases,  and  it  may  become  most  (listressing. 

Congh  is  one  of  the  most  constant  symptoms  in  pneumonia,  and  is  usually 
very  painful :  hence  the  patient  often  tries  lo  suppress  it.  Expectoration  is  apt 
to  im  very  ditlkult  at  the  onset  of  llie  disease,  from  (he  visriility  and  s*-anty 
amount  of  the  sjmtinn ;  hence  seven*  and  distressing  paroxysms  of  coui^hing 
are  sometimes  observed.  'I'he  cans*?  of  the  cough  is  probably  not  to  he  fouiul 
in  tlie  affection  of  the  alveoli,  but  in  the  coexisting  bronchitis.  The  irritation 
of  the  pleura  may  also  set  up  a  reflex  cough,    lu  rare  cases  cough  is  entirely 
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jmbFent  in  pneumonia.  Except  in  the  cases  of  limited  or  late  localization  {vide 
\4fifra)^  we  olKserve  tliia  alipcnce  of  cough  cliiefty  in  the  |meuinonia  (if  nlil  or 
pery  weak  jwople,  and  also,  what  is  of  practical  importance,  in  tlie  driirikanrH 
pneumonia  associated  with  (k-liriuni  tremens. 

The  pneumonic  cx|)ertaration  iy  po  characteristic  that  we  can  ofieu  tnuke 
^the  diagnosis  of  eroui)ous  jmeunionia  from  this  alone.  It  consists  of  a  very 
tough  viscid  mucus,  which  sticks  last  to  the  bottom  of  the  cup  even  when 
inverted,  and  contains  an  intitnate  ndjnixlurc  of  hlo<Ml,  which  gives  it  a  more 
or  Ic^  pronounced  retl  or  3 1'liow  hemorrhagic  color.  In  indiviiUial  rases  there 
are  numerous  gradations,  \\c  usually  call  the  pncuiiionie  s|mtum  *^*  rusty," 
or  "brick-red/'  or  of  a  "  iiruiic-juice  eulor/'  etc.  Sometimes  tt  has  only  a  j*light 
reddish  or  yellowish  tint,  and  sometimes  it  conaists  almost  entirely  of  hlood. 

P Often  the  sputum  is  very  frothy.  In  some  cases  it  assumes  a  jierulinr  gnisR- 
green  ["  grifngage '']  color,  wliieh  is  due  to  a  ehangi-  in  the  hhmd  coloring 
matter,  or  to  a  mixture  with  hi(e  pif^ment  in  *' hilious  pneumonia." 

Tlie  red  color  of  tiin  sjiutum,  as  mieroscojiic  exuminalion  shows,  is  ihie  to 
numerous  red  blood  corpusi'les,  many  of  thcjn  still  well  preserved,  mixed  with 
it.  They  are,  however,  in 
part  dissolved,  and  henee 
the   uniform   red    color   of 

tthe  sputum.  Separate  spots 
containing  much  blood  are 
often  seen  in  it.  Eosi.lcs 
the  red  blood  corpus*  Us, 
the  microscope  sbowtj  nu- 
merous portly  swollen  or 
fatty-degenerated  pus  cor- 
puscle*?. We  also  see  long 
threads  of  mucus;  some- 
times large,  round,  pig- 
mented cells  (alveolar  epi- 
thelium?); and  finally,  in 
rare  cases,  ciliated  cpi- 
thcl  ium  and  crystals  of 
liemutoidiD. 

tFriinkers  diplococei  are, 
as  we  have  said,  almost  al- 
ways easily  demoustrabie  in 
the  exfiectoration,  and  of 
course  numerous  other  bac- 
teria besides. 

We  have  still  to  men- 
tion the  bronchial  casts  as 
important  constituents  of 
pneumonic  sputum.     Since 

iliey  are  usually  rollod  up  totrcther,  we  may  not  lind  them  exropl  by  spread- 
ing out  the  sputum  in  water.  They  consist  of  the  most  beautiful  casts  of 
the  small  hronchi,  with  many  dichotonmua  divisions,  and  ai*e  a  prtnluct  of  the 
icrcmpous  inflammation  extending  into  the  bronclii.    The  casta  of  the  smallest 
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bronchi  are  somcHmes  fonnd  in  tlie  form  of  "spirals"  like  those  in  asthmatic 
itrouchitia  (soe  j)nge  ^21). 

The  amount  of  the  pDeiniunjit'  Kpnhini  is,  ns  a  rule,  not  vory  rnnsidorable, 
but  it  differs  a  good  deal  in  dilTcroiit  casei».  Tlie  cht'niieal  oxiimination  of  the 
ppulum  lias  so  far  ^iveu  no  remarkahle  results.  Tlie  amount  of  common  saU 
contained  in  it  is  C|uite  eonsidenilile. 

In  many  eases  the  jmenmonic  expectoration  is  nWnt,  eitlier  because  there 
ift  no  cough  or  because  the  exudation  is  iinuly  coagulnted  and  is  ahsorhed  with- 
out ever  li<]uefying.  Sonietinics  it  is  vt-ry  toii^li  nnd  slimy,  Imt  without  nny 
adinixtun*  of  hhnKl ;  in  other  taseH  tlu'  Hjnitiim  is  dimply  ratjirrhnl.  when  jiros- 
ent  at  all,  nnd  then,  of  course,  it  comes  not  from  Uie  piirU  inlUtraled  with 
pneumonia,  Imt  from  the  catarrh  of  the  larger  bronchi.  In  many  severe  cams 
the  hemorrhagic  expectoration  soon  assumes  more  of  a  purulent  character. 
We  often  find  simple  catarrhal  sputum,  too,  l)esides  the  eharaeteristie  pneu- 
Dionic  sputum. 

The  pneumonic  sjmtum  is  yometimes  seen  in  the  first  or  second  day  of 
pneumonia,  but  it  may  not  apjK^ar  until  later.  With  the  beginning  of  resolu- 
tion it  gradually  loses  its  cljamttrrislit*  upjujariiiu'e.  Tliti  expcctorttticiu  then 
becomes  less  tenacious  and  ?impH*  nHiC'u|)urulcnt,  and  finally  disappears 
entirely. 

Phyaiad  Examinaiio7i, — Inspection  shows  no  cspeeinl  anomaly  in  the  gen- 
eral contour  of  the  thorax.  A  marked  bulging  of  the  afTet.'t<*d  side  occurs  only 
when  there  is  also  al>undant  elTiision  into  the  ]ileunil  ryviJy.  The  action  of 
the  thorax  in  resjiirrttion  is  M'YV  importHiit.  Kvm  with  n  limited  pneumonia 
we  often  notice  a  very  marke<i  delay  and  limitation  of  motion  of  the  alTected 
aide  on  inspiration.  This  is  due  in  part  to  the  ]>ain  in  the  siile,  which  comes 
on  with  every  deep  inspiration,  and  also,  in  extensive  pneumonia,  of  course, 
to  the  ph^'sieal  ronditions  resulting  from  the  anatomii'iil  rlianges.  The  un- 
affected jjortiona  of  the  lung  act  all  the  more  forL-ibly. 

The  acceleration  of  respiration  is  very  striking,  its  frerjuency  increasing  to 
thirty  or  forty,  or  even  more,  a  minute.  We  have  rejjeatedly  counted  sixty  res- 
pirations in  adults,  even  in  cases  tliat  finally  resulted  favorably.  The  breath- 
ing is  shallow,  hut  yet,  in  all  severe  cases»  laluired.  nnd  i)fton  also  irrci^uhir,  as 
a  rcHult  of  pleuritic  jiain  or  cough.  We  see  the  insinralory  contractioa  of  the 
(iterniX'leido-mastoids  and  sealeni  in  the  neck,  and  often  in  the  face  a  marked 
dilatation  of  the  nostrils  on  inspiration.  If  there  is  marked  dyspntra  the  pn- 
tii'Ut  Sometimes  reclines  in  U'd  with  the  up])or  imlf  of  the  hoily  raised.  The 
cheeks  and  lips  are  cyanotic.  There  is  often  n  sluiip  tonliast  hetween  the  pale 
portions  of  the  face  near  the  corners  of  the  mouth  nnd  the  striking  feverish 
and  slightly  cyanotic  flush  of  the  cheeks. 

The  results  of  percussion  are  diri'ttly  depemlent  u|ion  the  chansrod  physical 
condition  in  the  lung,  due  to  the  anatnniica!  [iroeesses.  Jn  th<  hpLrinning  of 
jincunnmia,  so  long  as  the  total  amount  of  air  in  the  lung  renuiins  hut  little 
altered,  the  percussion  note  is  clear,  but  when  the  elasticity  and  tension  of  the 
tiaeue  in  the  diseased  portion  of  the  lung  diminish,  the  reaonanee  often  be- 
comes quite  tym])anitir.  With  JmTeased  exudation  into  fli**  alveoli  and  small- 
est brondii  the  atn<nint  of  air  in  the  lung  constantly  grows  less,  and  therefore 
the  percussion  rcsoiianee  hcconies  very  dull,  but  it  usually  retains  its  tym- 
panitic timbre.    Since  the  pneumonic  !ung  is  rarely  ahsolutelv  deprived  of  air 
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for  A  ceTtain  amount  is  always  left  in  the  ]nrg«!r  bronclii — the  percussion 
•souain'c  seldom  boeomos  po  conipletely  dull  or  flat,  as  it  does,  for  example, 
ith  a  larp^o  pleuritic  effusion.  The  sensation  of  resistance  upon  the  percus- 
Ipion  of  a  pneumonic  lun^  is  likcwif-e  much  less  marked  than  over  a  [ilcurilic 
xudation.  A  marked  sense  of  reRietance  in\y>lies,  tliercfore,  an  unusual  degree 
1  involvement  of  the  pleura  in  tlie  in  flam  unit  ion.  As  soon  as  the  absorption 
the  exudation  begins,  the  volume  of  air  in  the  lunj^  increases,  and  the  per- 
tssion  note  becomes  clearer,  hut  rcrtuiins  for  some  time  still  markedly  tytn- 
anitic.  until  the  lunff  has  rc.ijainetl  its  normal  tension  and  eiastioity.  We 
ave  also  to  note  that  the  intensity  of  tlie  dullness  in  crou|K)us  pneumonia  is 
metinieB  subject  to  ijuite  marked  variatiuns,  since  t!ie  secretion  retained  in 
e  bronchi  is  at  one  time  abundant  and  at  another,  after  expectoration, 
nty. 

The  extent  of  the  dullness  or  of  the  tympanitic  resonance  is  naturally  de- 
pendent ujMjn  the  extent  of  the  anatomical  jfroi^ess.     Small  and  central  infl- 
ations may  entirely  escape  detection  hy  percussion. 

Auscultation  is  of  almost  greater  intportauce  tluin  percussion  in  tiie  detec- 
on  of  a  beginning  or  limited  pneuuionic  inliltnitimi.  The  auHciiltatery  signs 
dejrt-nd  u|)on  the  jtresenee  of  the  juKHunonic  exudation,  and  upon  the  conse- 
quent transformation  of  t!ie  lung  into  a  firm  tissue  devoid  of  air  except  in 
tlie  larger  bronchi.  In  the  beginning  of  the  disease  we  hear  over  the  atfected 
rtions  coarse  or  tine  rales,  and  very  often,  tof),  the  characteristic  crepitant 
Tale  on  inspiralion  {lino^ercd  hy  3^ai'nri*H\  This  arises  ln^eause  the  walls  of  the 
veoli  and  smallest  luonchi,  whicli  arc  glued  together  by  the  vist-id  exudation, 
torn  a{)art  at  each  inspiration.  The  crepitation,  however,  is  neither  pathog- 
nomonic of  jmeunionia,  nor  heard  in  every  case  of  ]ineumonia.  With  increua- 
ing  infiltratiorv,  l>ronchial  breathing  replaces  the  vesirular.  'i'he  bronehial 
breathing  in  piu'iiTuonia  is  usually  very  loud,  sharp,  and  clonic  to  the  ear. 
'When  tlie  iniiltralinn  is  very  complete  there  is  often  to  be  heard  a  pure  and 
ud  bronehial  respiration,  without  any  adventitious  sounds;  hut  of  course 
there  are  often  heard,  besides  the  bronchial  lireathing,  high-pitched,  nmist  niles 
in  gn»ater  or  less  abundance.  It  is  es[H'cia[|y  true  that  with  the  ctxnnu'nce- 
nient  of  "  resfdntion  ■" — that  is,  as  soon  as  Ihe  exiidalinn  brH-omes  ?nor<'  fluid, 
abundant  moist  rales  reajjpear,  enough  to  obscure  more  or  less  the  bnmchial 
s]iiration.  These  rales  are,  for  the  most  part,  rather  coarse,  moist,  and  have 
niusieal  character.  Often  we  hear  at  this  time  tfio  oliarftcteristic  erepitant 
le  again  (rrepHit.^  rrduj).  The  rales  gradually  disappear,  the  respiratory 
murmur  htses  its  l>rone!iial  character,  becomea  harsh  and  indefinite,  and  linally 
is  normally  vesicular  once  more. 

We  often  hear  a  few  rhonchi  over  the  unaffected  portions  of  the  lungs.    On 
e  diseased  side,  the  respiratory  murmur  is  often  more  or  less  diminished 
ause  of  the  diiniuishe<l  respirator)'  movement.    Otherwise  respiration  in  the 
unaffected  portions  of  tlie  lungs  is  usually  completely  normal. 

The  auscultatory  signs  just  described  unilcrgo  an  imf>ortant  change  if  the 
rger  l]ronchi  leading  to  tfie  afterted  ]K»riinn  of  the  lung  are  completely 
pluifged  by  the  seeretion,  as  they  are  <)tiite  lialth'  to  be.  Tlu'  res[>iratory  jiiur- 
inur  may  llien  almost  «'ntirely  di-iappcur,  niid  we  hear,  ]H'rha[»s,  only  fierc  afid 
there  a  few  obwurc  rales.  Since  such  a  plugging  may  he  very  transitory,  we 
understand  w!iy  in  one  day,  over  the  same  portion  of  tlie  lung,  we  hear  first 
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loud  bronchial  breathing  and  rales,  and  then  quite  obscure  and  diminisbed 

breathing. 

Wherever  there  is  bronchial  breathinj^,  we  hear  marked  bronchophony. 
Sometimes  one  can  diKOver  a  beginning  pneumonic  infiltration  by  bron- 
chophony sooner  than  bv  any  other  pliysieni  sif^i.  The  vocal  fremitus  persists 
or  is  somewhat  increased  over  a  pneumonic  lung  go  long  as  the  large  bronchi 
are  open;  but  wlien  they  become  plugged,  as  they  are  <)uite  liable  to  be,  the 
vocal  fremitus  is  weakened  or  wholly  nbolislied  ;  and  rtgain,  tlie  voice  sounils 
are  weakened  whenever  there  is  a  eotipiderablo  aniu»int  of  pleurisy  accompany- 
ing the  jineuTuoniH. 

We  have  yet  to  add  a  few  remarks  about  the  ]>artp  of  the  lung  in  which  we 
may  expect  fir^t  to  jwrceive  the  physical  signs  of  ]meumonia,  especially  the 
auscultatory  signs. 

In  the  first  place,  we  should  never  neglect  to  examine  carefully  the  lateral 
portions  of  the  thorax  and  the  axillary  region  when  we  suajjcet  a  developing 
pneumonia.  We  often  find  the  first  rales  here  in  pneumonia  of  the  lower  lol»ee. 
The  first  signc.  of  inftltnition  may  be  found  in  the  posterior  middle  portion  of 
the  thorax — that  is,  in  the  iipjier  jmrt  of  the  lower  pulniDrmry  lobes — and 
thenee  they  extend  dowiiward.  Pni'umniua  of  the  upper  lobef  begins  Just  as 
frequently  behind  iu  the  u[iice8  as  in  front  in  the  infraclavicular  fossa;.  Iso- 
lated pueuuKiniii  of  the  right  middle  lobe  also  occurs^  to  be  iriatlc  out  in  front* 
on  the  right,  between  the  fnurtli  and  sixth  ribs.  Tliia  may  remain  conlined 
to  the  miiblb*  lobe,  or  extern!  to  tht:^  neighlmring  h)hes. 

Few  general  statements  can  be  made  about  the  motle  or  the  rapidity  of  the 
extension  of  pneumonia,  since  in  these  respects  the  greatest  differcnecs  are 
observed.  The  iniiltnition  may  remain  coutined  to  a  small  portion  of  the  lung, 
or  again  it  may  s[irc!i<i  over  a  whole  loin-  or  more  in  a  short  time,  even  in  one 
or  two  days.  We  call  the  pneumonia  whose  eoustnut  extension  by  contiguity 
we  can  follow  from  day  to  day  wandering  pneunutnia  {pneumonia  nngrntis)^ 
or,  from  a  purely  superficial  resemblance,  which  has  given  rise  to  many  wrong 
ideas,  "  ervsi]>ebdous  pneunumia/^  In  thrse  cases  all  the  signs  of  resolution 
are  present  in  the  [>arts  first  attucked,  while  the  pitrts  afTected  hitor  are  found 
still  ot  the  hciglit  of  the  diseflse,  or  in  the  beginning  of  infiltrntion ;  but  we 
may  also  find  in  tlie  autopsies  of  wandering  pneumonia  the  parts  of  the  lung 
affected  later  in  a  more  advanced  stage  (gray  hepatization)  than  the  parts  first 
attacked,  which  are  still  in  the  stage  of  red  hcfintization — that  is,  the  inflam- 
matory process  in  such  cases  seems  to  go  through  a  more  rn])id  evolution  in 
the  portions  of  lung  Inter  atfected.  Wandering  pneumonia  is  almost  always 
severe  and  <|uite  protracted. 

Pneumonia  in  rare  cases  progresses  by  leaps.  Such  cases  have  been  termed 
erratic  pneumonia.  In  t-evere  cases  it  is  not  Tinusual  for  bnth  lungs  to  be 
affe<*ted.  We  then  find  the  pneumonia  either  in  both  lower  lobes,  or  in  the 
lower  lol>e  on  one  side  and  the  upper  lobe  on  the  other  side. 

2.  Pleura  Symptoms. — As  we  Iiave  already  mentioned,  every  case  of  pneu- 
monia which  re;u  hes  to  the  surface  f>f  the  hinc  is  associated  with  a  fibrinous 
pleurisy,  and,  furtbernjore,  it  is  not  impossible  that  theiv  pho»if<!  be  an  inftv- 
lion  of  the  pleura  without  any  direct  extension  from  the  neighboring  pulmo- 
nary tisaue.  Tn  many  instances,  the  mild  pleurisy  which  attends  h  pneumonia 
causes  no  physical  signs.     On  the  other  hand,  the  pain  in  the  side  in  pneu- 
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lonia  ie  probably  always  referable  to  the  involvement  of  the  pleura.  In 
rtht-r  oyww  tlie  dry  plt»ririsy  iittracts  flttcntion  by  Uio  rlcnrly  nmlible  fridinn, 
liicb  may  ofU'U  Uv  wry  bnul,  nn*l  in  Homctiincs  approciiilik'  to  tjic  toUL-li,  if 
he  hand  is  laid  upon  I  lie  side.  We  rar^y  hear  tin*  pUniritir  friction  ROiind  in 
le  beginning  of  pneumonia,  but  more  freipiently  in  the  later  Btages,  and  pcr- 
ipi*  not  till  many  days  after  the  crisis  has  taken  place. 

The  canee  in  which  pleurisy  with  effusion  cotnplicatep  pneuninnin  are  more 

iportant.     This  may  occur  quite  early.     The  abnormality  of  the  clinical 

course  is  shown  in  these  cases,  as  a  rule,  by  the  irregular  behavior  of  the  fever. 

There  will  be  no  tyjtical  crisis,  but  instead  a  slow  lysis;  or  after  the  crisis 

occurs,  the  tem|>erature  will  rise  again.     In  nu>st  instances  tlie  exudation  is 

T0U8,  but  it  may  be  pundeut  (metapneumonic  empyema).     Long-continued 

fever  should  arouse  suspicion  of  an  empyema.     In  the  jius  of  such  cases  of 

ipyema  the  pneumonic  diplococcus  above  mentioned  (see  page  84n)  has  been 

!)K!atedIy  found.    In  two  fatal  cases  the  author  Itas  seen  a  hemorrhagic  pleu- 

ly  with  a  large  amount  of  coagulated  blood  in  tlve  pleural  cavity. 

The  diagnosis  of  pleurisy  with  eiTusion  eomplicuting  pneumonia  is  seldom 

lifficult.     The  percussion  resonance  is  duller,  and  the  sense  of  resistance  is 

lore  marked  than  in  pure  pneumonia  {vide  anpni).    The  respiratory  nmrnuir 

id  the  vocal  fremitus  are  constantly  diutinij^hed  antl  iinally  entirely  abf^ent. 

'lie  symptoms  of  pressure  on  the  neighboring  organs  and  cavities,  the  heart, 

the  liver,  and  the  semilunar  space   (see  pajre  35i»)^  are  especial Jy  important 

•ause  they  are  most  unecjuivocal.     An  e.vjtloratory  punct\ire  with  a  Pravaz's 

h}'{>oderniic]  syringe,  that  has  been  cai-efully  cleansed  and  disinfected,  gives 

certain  and  safe  method  of  recognizing  pleurisy  in  doubtful  cases.     Wlien 

lere  is  suspicion  that  an  empyema  lias  begun,  an  exploratory  puncture  is 

iperative, 

A  moderate  degree  of  pleurisy  may  somewhat  delay  tlie  course  of  the  dis- 
lee,  but  it  has  no  special  significance.  Large  effusions,  however,  may  decidedly 
icreaVe  the  dit!iculty  in  resfuration  and  the  duration  of  the  illness.  Again, 
le  pneumonia  may  recover,  leaving  the  plcurilie  ctTusiim  tuilie  undisluilH'd. 
In  pneumonia  of  an  upper  lobe,  too,  the  pleurisy  may  develop  below  and  lead 
an  etrufiion  there,  while  the  lower  lobe  itself  remains  (juite  free  from  ]»neu- 
lonia.  MetapncLiuHJuic  eru[iycma  inviuinhly  recpiires  surgical  intervention, 
but  after  operation  it  nliuost  always  pursues  a  rapid  coiir*;e  to  recovery. 

3.  Circulatory  Apparatus.  Blood. — The  pulse  is  accelerated  from  the  be- 
ginning of  the  disease.  In  cases  of  nuKlerate  severity  its  frequency  reaches  100 
or  12t»;  and,  in  very  .severe  4'afies,  a  still  higher  rate  up  to  110  or  l*iO  is  seen, 
and  is  always  a  dangerous  symptom,  '^i'his  high  rate  of  the  pulse  does  not  have 
as  had  a  significance  in  children  as  it  does  in  adults.  The  cousideralhm  of 
the  quality  of  the  pulse  is  important.  Snmllness,  weakness,  and  irregularity 
►f  the  pulse  are  of  bad  omen  as  symptoms  of  the  onset  of  cardiac  weakness. 
The  attacks  of  collapse,  which  sometimes  conK*  on  quite  suddenly  in  severe  cades 
of  pneumonia  as  in  other  acute  diseases^  arc  especially  dangerous.  They  oc- 
casion sudden  weakness  of  the  heart  with  a  very  amall  an<l  fre(|uent  pulse.  'IMie 
temperature  sinks  to  subnormal,  95"  to  1)3°  F,  (3,5°  to  31"  C).  The  periph- 
eral parts,  tlie  nose  and  extremities,  become  cool,  pale,  and  somewhat  ryanotic. 
The  general  weakness  and  prostration  become  extreme.  Tlie  collapse  may  be 
recovered  from,  especially  with  timely  assistance,  but  patients  may  die  in  it. 
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Pericnrditis  with  fibrinous  or  serofibrinous  exudation  is  one  of  the  most 
wnoup  ciinlinr  cnnijilimlion;*.  Thit»  can  iilwuvf*  N*  (*\plnim*il  liy  t\  direct  con- 
duflion  of  Ihr  iiiHjHimiatnrv  |jrocvHs  from  tltc  iioi^lil»(n'in;j;  |dtnira»and  is  tlien*- 
fore  soniowfiat  more  frequent  in  left-sulrd  jmoninonia  tliun  in  right.  It  is  a 
seriouR  matter.  Its  diagnosis  is  seldom  dllTlLult  if  we  make  a  careful  physical 
exaniinatinn  of  the  ?icnrt,  but  with  very  severe  and  extensive  symptoms  in  the 
lungs  a  c'oniplientin*;  pericarditis  may  be  overlooked. 

A  hiifjbt  fresh  cndocnrdilis  is  sometimes  found  at  the  autopsy,  but  it  has  no 
clinical  significance.  Diseases  of  the  cardiac  muscle,  especially  fatty  and  paren- 
chymatous degeneration,  may  l)e  dis<'overed  postmortem,  but  they  are  by  no 
means  frequent.  In  very  weak  persons,  drunkards,  etc.,  who  die  of  pneumonia, 
we  somctinicH^  indw^l,  find  the  heart  remarkabiy  Habliy.  witli  the  right  ventricle 
dihittfd,  but  in  many  cases  of  pneumonia  we  llnd  the  muscle  of  the  heaj*t  at  the 
au(o()sy  perfectly  normal.  Here  we  almost  always  have  to  do  with  conditions 
of  the  Itenrt  which  existed  prcvioiiKly  to  the  ])iieuTnonia,  and  merely  lH?camo 
prominent  during  its  cour.sc.  When  persons  of  vit^omus  and  heiilthy  consti- 
tution die  of  piUMiriionta,  as,  indeed,  seldom  occurs,  the  myocardium  is  fimnd 
at  the  autopsy  csHeritially  healthy.  It  nm!*t  he  emphatically  stated  that  our 
present  knowledge  dtx»s  not  enable  us  to  establish  before  death  any  pf»sitive 
relation  between  the  liistnlogieal  condition  of  the  cnrdiac  muscle  and  its  fnnc- 
lional  ubiliiy.     Fre(|Uenl  experience  hws  made  us  cerlain  of  this  fai.'t. 

With  regard  to  the  blood,  there  is  usually  ft  well-inarked  leucocyhisis  in 
pneumonia.  The  exact  count  shows,  not  infi'e<|ucnl!y,  twunty  to  twenty-five 
thousand  or  more  of  leucocytes  in  a  cuitic  millimeter.  With  Ihe  crisis  of  tlie 
fever  Ihe  number  of  leuc(jcy(es  also  falls  abnipUy,  while  in  ciise  of  a  pseudo- 
crisis  tfieir  numlfcr  reimiiiiH  high.  After  Ihe  crisis,  llie  lymphocNies,  whose 
number  is  greatly  diminislied  during  tlie  course  of  the  disease,  show  a  decided 
increase  ('' post-infeetioua  lyui])hocytosi8  ").  In  some  instances  the  leucoey- 
tosis  is  not  mttrked.  This  is  jtariieularly  frequent  in  severe  and  fatal  cases, 
BO  that  the  absence  of  Icncneytosis  is  regarded  with  some  justice  as  an  unfa- 
vorable element  in  prognosis.  Pnenmocoi'ci  can  often  be  found  in  the  blood. 
Their  presence  in  large  numbers  indicates  a  severe  infection.  Accordingly,  we 
find  a  iiHcteria'mia  more  especially  in  cases  that  have  no  marked  Icncocytosis. 

4.  Digestive  Apparatus.— In  severe  cases  of  pneurfioTiia  the  tongue  is  dry. 
coated,  and  quite  like  the  tongue  in  typhoid.  The  ap[>e(ite  is  also  almost 
wholly  lost  from  the  bi^ginning.  Vomiting  is  not  iurrtxjuent,  especially  in 
the  beginning  ot  pneumonia,  and  it  also  (K-curs  later.  It  is  nbserve^l  with 
esjwn'hi!  frequency  in  tlie  jjoeurtmnia  of  cliildren.  Sevei'c  syinptonis  on  the 
part  of  the  intosliual  cmuil  arc  rare.  As  a  ndc.  the  bnwels  tire  mnstijuited, 
but  there  ure  also  cases  in  which  diarrliea  is  so  troublesome  tliat  we  nmst 
believe  that  the  nmcous  membrane  of  the  intestine  is  consideraldy  involved 
in  the  morl)id  process   (vidt'  itifift). 

The  cttmplicntion  of  pneumonia  with  jaundice  has  a  certain  significance, 
but  its  causes  are  not  always  very  clear,  it  is  aj)parenLly  somelimes  due  to 
an  accompanying  catarrh  of  the  duodenum.  In  other  cases  the  veins  of  the 
liver,  dilated  from  stasis,  may  exert  a  jiressure  on  the  bile  ducts.  Slight 
jaundice  hiis  no  special  signitieance,  and  is  frequent,  even  in  mild  cases;  a 
markc<l  juuridice,  however,  is  seen  only  in  severe  cases,  especifilly  in  drunk- 
ard's pneumonia.     We  call  such  cases,  associated  with  jaundice,  "bilious 
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They  have  often  other  ECvere  gastro-intepfinal  symptoms,  such 
vomiting,  (liarr)toa.  anJ  metcomni^  and  severe  nervotia  syiupiomB,  such  as 

txii.»or  niut  <leliritiin. 
The  liver  may  l>e  somewhat  enlarged,  usually  l«?»*ause  of  passive  congestion. 

'he  spleen  is  often  modoralcly  swollen,  partieularly  in  severe  cases,  just  as 
otlier  infectious  diseantw  (acute  splenic  tumor). 

5.  Kidneys  and  TTrine. — The  infectious  character  of  pnennionia  is  nlsn 
ihown  hy  fn(|iM'til  iiiV'tlvcmciU  of  tiie  kitlncys.     Careful  rxaminaiion  nf  ihe 

irine  almost  always  shows  a  trace,  or  even  a  considerahlc  amount,  nf  alhunicn. 

[owover,  this  is  very  poldom  of  pcHous  import,  aud  vanishes  prouipily  aTtcr 

the  crisis.     In  many  instances  the  changes  in  the  urino  are  so  considondjle 

as  to  show  an  acute  nephritis,     "^riiere  is  a  Ifirge  amount  of  aHmiiiPo,  with 

casts,  epithelium,  and  blood,  in  the  urine.     But  even  these  cases  of  genufne 

pneumonic  nephritis,  which  usually  develop  about  the  third  to  the  sixth  day 

^of  the  illness,  seldom  prove  to  be  serious,  and  scarcely  ever  result  in  a'dema, 

ira-mia,   or  other   complications.     Usually    they   get    well    rapidly.     In   one 

single  case  the  author  has  observed  a  traiisitiim  into  chronic  nepliritis.     The 

way  in  which  i)neuinonia  causes  albuminuria  and  nephritis^ — lietweon  which 

no  sharp  dividing  line  can  be  drawn — is  probaldy  by  the  production  and 

excretion  of  toxins. 

Great  weight  was  formerly  laid  upon  the  diminution  of  the  ehlorids  in 

he  urine  of  pneumonia.     In  fact,  the  pivcipitate  of  clilorid  of  silver,  when 

re  put  a  drop  of  solution  of  nitrate  of  silver  into  the  urine,  may  be  very 

ight  or  entirely  absent.    The  chief  cause  of  this  diminution  nf  the  chlorida 

is  the  small  aniuunt  of  nourishment  tnken  by  the  patient*  hut  we  nmst  also 

liear  in  mind  the  large  amount  of  chloriil  of  sodium  ct»nt«ined  in  the  pneu- 

lonic  exudation,  and  the  retention  of  the  chlorids  in  the  body. 

Great  significance  was  also  formerly  ascriljcd  to  the  abundant  sediment  of 
)dium  urate  (exceptionally,  uric  acid)  which  is  often  noticed  on  the  day  uf 
the  crisis.  This  is  known  as  l>rick-ilust  sediment  {ttrdifiicfilum  Uilvritiftm), 
and  is  perhaps  due  in  part  to  a  material  increase  in  uric  acid  from  the  l)reak- 
ing  down  of  the  increased  number  of  leucocytes  in  the  blood,  or  it  may  be 
derived  from  the  degenerated  nuclei  of  the  cclluhir  pneumonic  exudate.  On 
the  other  hand»  it  shouhl  lie  borne  in  nn"nd  that  the  conditions  for  the  depo- 
sition of  sediment  are  especially  favorable  on  the  day  of  the  crisis.  Tlie 
I  urine  is  scanty  in  amount  because  perspiration  is  so  excessive,  and  hence  it 
b  concentrated  and  relatively  very  acid.  It  is,  therefore,  natural  for  the 
iirates  contained  in  it  to  l>e  deposited  in  the  form  of  a  Hcdinumt. 
Pneumonia,  in  common  with  most  of  the  other  acute  febrile  diseases,  is 
Ittended  with  an  increased  secretion  of  urea  during  the  disease.  Tlie  greatly 
increased  e.vcretion  of  urea  in  the  days  following  the  crisis  is  due  in  great 
[mri  to  the  absorption  of  the  pneumonic  exudate  (vvh  supra,  page  2rri). 
The  fact  is  of  theoretic  intorest  thnt  during  the  resolulion  of  pneumonia  the 
urine  often  contains  a  defnonstr!d>le  t|uanlily  of  i)eptone,  which  is,  in  all 
probability,  due  to  the  destruction  of  the  cells  in  the  pneumonic  exudation 
and  their  absorption  into  the  blood. 

6.  Nervous  System. — z\s  hi  every  severe  febrile  discaae,  nervous  symptoms 
of  a  mild  tyjH*  are  very  rarely  absent  in  pneumonia.  Among  the  nervous 
symptoms  are  general  weakness  and  dullness,  and  especially  headache,  wiiich 
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ia  often  very  intense,  and  is  usually  increase^i  l>y  conghing.  The  onset  of 
more  severe  cerebral  symptoniB,  purticulurly  delirium,  is  of  ^re^t  importance. 
Delirium  may  appcfir  in  any  cane  of  severe  pneuiTionia,  hut  it  is  mont  marked 
and  has  peculiar  charaetcristics  in  alcoholic  subjects.  Tliis  delirium  gives 
the  pneumonia  of  drunkards  (vide  infra)  its  cliaracteristic  ^lamp. 

The  usual  cerebral  symptoms  in  pneujiioniu  do  not  correspond  with  macro- 
scopic changes  in  the  brain,  but  result  from  the  poisoning  of  the  body  with 
tlie  toxins  of  the  pneumonia  diplococcus;  and  yet  there  is  also  a  true  cere- 
bral disease  whicli  has  beyoml  a  doubt  a  special  relation  to  pneumonia, 
altliouf^b  it  is  an  infreijuent  coniplicati(jn.  We  refer  to  i)uruleiit  cerebro- 
spinal meningitis.  This  complieaUon  is  particularly  apt  to  appear  at  times 
when  an  epidemic  of  cerebro-spinal  meningitis  prevails,  but  it  has  been 
repeatedly  observed  at  other  times.  Tlie  diagnosis  of  pneumonic  meningitis 
may  be  obscured  by  the  severe  conatitutional  disturbances.  Factors  of  im- 
portance are:  the  stitfness  of  the  back  anrl  the  neck;  tlie  pain  in  the  head  and 
in  the  nape  of  tlie  neck;  the  stupor,  changing  to  deep  coma;  and,  in  many 
cases,  optic  neuritis,  demonstrable  by  the  ophthalmoseope.  The  termination 
of  a  well-marked  case  of  meningitis  ia  probaljly  invaria^ily  fatal,  but  we  may 
liavo.  milder  meningeal  symptoms  in  pneumonia,  such  as  pain  and  stiffness 
in  the  neck,  followed  by  complete  recovery.  With  regard  to  the  development 
of  this  meningitis,  it  is  probably  to  be  regarded  aa  a  true  metastatic  inflam- 
mation, inasmuch  aa  the  pneumonia  diplococci  have  been  repeatedly  found 
in  the  pus  of  the  meningitis.  As  to  the  path  which  tlie  pathogenic  germs 
take  to  reach  the  meninges,  we  are  not  yet  certain,  but  suppose  that  they 
travel  along  the  lymph  channels  of  the  intercostal  nerves  into  the  meninges 
surrounding  the  spinal  cord,  and  thence  farther  to  the  membranes  of  the  brain. 

7.  Skin. — The  frequent  appearance  of  lierpes  in  the  c<mrse  uf  pneumonia  is 
characteristic,  and  is  of  (lingtiot^tic  importance.  It  appears  from  the  second 
to  the  fourth  day  of  the  disease,  or  sometinies  later.  Its  ordinary  seat  is  on 
the  lips,  especially  at  the  corners  of  the  mouth,  also  on  the  alae  of  the  nose, 
and  more  rarely  on  the  cheeks  or  the  ear  (herpes  labialisj  nasnlis,  etc.).  It 
has  been  seen  only  very  rarely  on  other  portions  of  the  body  besides  the  face, 
for  example,  on  the  forearm  and  the  huttrick,  and  in  some  cases  on  the  cornea 
and  on  the  mucous  membrane  of  the  tongue  or  gums.  The  herpes  does  not 
always  come  out  all  at  once,  but  in  fresh  crops  on  successive  days.  We  have 
several  times  seen  two  eruptions  of  herpes  separated  by  an  interval  of  sev- 
eral days.  In  repeated  instances,  under  our  own  observation,  heqies  labialis, 
with  a  fresh  rise  of  temperature,  appeared  some  days  after  the  crisis  had 
taken  place.  Herpes  may  l>e  extensive  in  the  mildest  cases,  while  it  is  par- 
ticularly apt  to  be  scanty  or  absent  in  severe  cases.  We  are,  therefore,  on 
the  whole,  inclined  to  regard  a  well-marked  eruption  of  heqws  as  of  favor- 
able prognosis.  The  true  cause  of  the  herpetic  eniptioii  is  unknown.  One 
might  think  of  referring  it  to  the  action  of  toxins,  just  as  in  tJie  herpes  of 
other  infectious  diseases,  such  as  intermittent  and  relapsing  fevers,  and  epi- 
demic meningitis.  Other  affections  of  the  skin  are  of  rare  occurrenec.  We 
have  seen  urticaria  in  some  cases.  The  jaundice  occurring  in  pneumonia 
has  already  been  described. 

8.  Coarse  of  the  Fever  (see  Figs.  47  and  48). — Pneumonia  Is,  almost  with- 
out exception,  accompanied  by  a  more  or  less  high  fever  with  a  very  typical 
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Flu,  47. — Example  of  thf»  tempprntwrr-curvo  in  nroupous 
[>ueumoma.    (PcraomU  u^MiurvHtioii.) 


raree.  In  the  beginning  of  the  fevLT  the  temperature  rises  very  rapidly  to 
high  point.  Even  during  the  initial  chill  the  bodily  heat  increasee  from 
lormal  to  alwut  lOl"*  F.  (40°  C.)  and  over.  There  are  at  present  no  obser- 
r^Vations  to  shew  whether,  tn 
he  cases  of  pneumonia  that 
t^n  gradually,  there  is  also 
]M  gradual  increase  of  the 
[ever.  During  the  course  of 
ttlie  disease  the  fever  Bhows  on 
fihe  whole  a  continuous  or  re- 
litiing  character,  but  there 
with  this  a  decided  tend- 
lency  to  single  deep  falls  of 
[temperature.  Since  tliene  at 
[first  may  easily  be  taken  for 
Itlie  actual  occurrence  of 
[Crises,  although  later  they  are 
[proved  by  the  renewed  rise  in 
Itemperature  to  be  a  mere  tem- 
»rary  decline  in  the  bodily 
it,  they  are  termed  pseudo- 
icriHes.  Pseudo-crises  are  usu- 
ly  seen  in  the  first  days  of 

le  disease,  but  in  some  cases  they  appear  later  and,  what  is  remarkable,  they 

[♦re  more  apt  to  ap])ear  on  those  days,  such  as  the  fifth  or  seventh,  on  wliicli 

true  crisis  is  apt  to  occur.     They  may  be  repeated  one  or  more  times, 

giving  the  fever  a  decided- 
ly intermitting  character. 
These  intermitting  pneu- 
monias, so  called  from  tlie 
course  of  the  fever,  have 
nothing  at  all  to  do  with 
malaria,  which  fact  must 
be  especially  noted  because 
of  the  frequency  of  errone- 
ous slaleinents. 

The  fever  may  be  de- 
cidedly high  in  pneu- 
monia, often  reaching  101° 
or  100°  R  (10"  to'ir  C). 
The  highest  temperature 
observed  bv  us  wan  107.8° 
F.  (42.r  C,>.  This  was 
temporary.  There  is  a  cer- 
tain ]>aralh*lism  between 
the  height  of  the  fever  and 
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i<2.  48. — Example  of  the  temijeralure-curvo  in  "intermit- 
ting pueunioma."     (Purbfjnal  oljs*tTvu.Hnn.) 


its  severity  to  this  extentj  that  severe  oases  are  often  asBoeiatcd  with  persistent 
and  especially  high  fever.  But  sonietimea  the  most  scvore  and  even  fatal  cases 
have  a  comparatively  low  temperature — between  101°  and  103°  F.  (38.5"  to 
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3D.5®  C).  Tlio  highest  temperatures  are  especially  common  in  the  first  day*  of 
the  illness,  an<i  yet,  in  spite  of  very  higli  fever  at  the  onset,  the  ^neral  course 
of  the  ilisease  may  turn  out  t*j  he  favoralile,  for  tlie  crisis  may  occur  on  the  sec- 
ond or  tliirtl  day  (ride  infra,  rudimentary  and  ahortive  pueiinionia).  In  severe 
eases  the  progress  of  the  disease  often  stamps  itself  plainly  on  the  temperature. 
The  pseudo-crises  corresjwnd  to  teinf>orary  imprnverncnts,  ami  the  fresh  ex- 
accrbatiims  of  tem^»erature  to  the  iiivasiun  of  a  fresh  lohe  of  the  lunp.  Wo  have 
certainly  not  seen  a  special  rise  inimediittLdy  hefore  the  crisis — the  so-called 
pertiirbatio  critica — so  often  as  many  slatciiicnls  would  li-ad  us  to  expect. 
We  have  seen  a  gradual  decline  in  tenifwrature  (|uite  freipieully  in  the  closing 
days  in  fatal  cases,  ttut  tlic  opposite  condition  also  nhtains.  A  marked  rise 
iiefore  death  is  nnt  peculiar  to  pncunuiniii,  Init  it  docs  occur  when  there  is  a 
compli<'atintr  meningitis. 

The  decline  of  the  fever  is  the  most  characteristic  portion  of  the  pneu- 
monia curve.  The  fall  in  temperature  usually  comes  on  in  the  form  of  a 
decided  crisis.  Generally  in  the  xt\^hi  titere  is  a  sinking"  of  the  tctiiperaiurc 
with  a  more  or  less  abundant  porspiratinn,  in  which,  as  a  I'ule,  the  leuipera- 
ture  may  reach  a  subnormal  point— 1»6°  to  DS**  F.  (3G'  to  35**  C).  The 
critical  decline  is  often  broken  by  new  and  slight  elevations  of  temperature, 
80  that  on  the  morning  of  the  next  day  there  may  l>e  a  definite  increase  of 
fever,  the  so-ealled  protractcil  crisis.  Only  in  a  comparatively  small  number 
of  cases  does  the  fever  end  by  lysis,  in  which  tlie  lem^'eruture  goes  down 
like  steps.  The  duration  of  lysis  is  seldom  more  than  three  or  four  days  at 
most.  A  decline  of  temperature  !iy  lysis  is  most  frequent  in  severe  and  pro- 
tracted cases,  in  so-called  typhoid  pneuiuonia  (vide  infra) ^  and  also  particu- 
larly in  pneumonia  mitfrans. 

After  the  iinal  crisis  has  occurred,  the  active  pneumonic  process  ceases. 
The  day  of  the  crisis  is  therefore  rei-koned  as  the  last  day  of  actual  illness. 
The  jmeutnoiiia  makes  no  advance  after  that,  but  resolution  and  absorption 
of  Ihe  exudation  itml  the  restoration  of  the  patient's  t<treiiii:th  still  take  time. 
HrpjHH'nites  knew  when  Hit'  time  of  the  crisis  occurs,  and  that  the  oild  days, 
especially  the  lifth  and  the  seventli,  have  a  special  signiiicancc  in  regard  to  it. 
In  an  infectious  disease  that  has  a  typical  course  there  can  l>e  nothing  strange 
in  the  fact  that  the  cessation  of  fever,  to  a  certain  degree,  is  associated  with 
a  doiinite  period  of  time;  but  Ilippm^ratcs'  rule  has  fre<|uent  exceptions. 
The  crisis  sometimes  ocrurs  on  the  ninth,  the  twelfth,  or  tfie  thirteenth  day, 
and  even  later,  and,  on  the  other  hand,  there  are  quite  short  pneumonias  of' 
but  one  or  two  days'  duration  (ride  infra). 

In  the  days  following  the  crisis  the  temperature,  which,  as  we  have  said, 
falls  to  Bubnonnal,  regains  its  normal  height.  The  pulse,  which  usually 
sinks  to  fifty  or  sixty  during  the  crisis^  when  it  often  shows  a  slight  irregu- 
larity, reaches  its  normal  frefjuency  again  in  a  few  days.  We  are  quite  apt 
to  sec,  in  the  days  iui mediately  follinviug  Ihe  crisis,  a  slight  temporary 
increase  of  teru|H*rature  again,  100°  to  W^  F.  at  moat  (38**  to  39*  C),  but 
this  has  no  spr-iial  sigriilicanct*. 

In  cases  which  run  their  course  regularly.  Ihe  signs  in  Die  luTJgs  U]M)n 
auscultation  and  pi-rcnssiim  iM'come  normnl  again  in  iihonl  six  or  i-iglit  days 
after  the  crisis.  Often  the  time  is  even  shorter  than  this,  or  it  nuiy  Ik*  longer. 
Abnormally  delayed  i-esolution  will  be  mentioned  below. 
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Special  Peculiarities  and  Anomalies  in  the  Conrse  of  Pneumonia. — 1.  Pnea- 
Ttionui  in  Children. — Besides  the  comiium  lolmlar  pMeurii»>?iia  there  is  aW*  a 
enuine,  hthar,  croupous  pneumonia  in  ehihiion,  whieh  is  Uy  no  means  so 
tare  as  some  autliors  formerly  sup|)ot^I.  An  initial  eliill  is  seen  only  in 
older  children;  initial  vomiting,  however,  is  very  eomnion  in  children.  In 
any  cases  severe  cerebral  symptoms,  like  convulsionH,  drowsiness,  or  delir- 
ium, oWure  the  pulmonary  symptoms  at  first.  The  furtlier  course,  tho 
development  of  physical  signs,  the  fever,  and  the  complications,  are  quite 
Analogous  to  the  appearances  in  adulls.  The  ]>neunmnic  sputum  is  only 
evceptionally  obtained  for  oliservation  in  children  under  ei>^ht  years  of  «j?c. 
In  previously  healthy  children  tht-  prognosis  of  croupous  pneumonia  is  almost 
invariably  favorable. 

2.  Pneumonia  in  aid  people  is,  nn  the  otJier  hand,  always  dangerous.  It 
may  begin  suddenly,  aa  in  people  of  middle  a^c,  but  often  it  begins  more 
alowly  and  insidiously.  Its  course  is  marked  by  the  s]>cedy  onset  of  great 
Weakness  and  dcl>ility.  Nervous  symptoms,  like  delirium,  arc  not  infre- 
quent.    Often  there  is  fatal  weakness  of  the  heart. 

3.  Drttid'ard's  Pneumonia. — We  sec  croupous  pneumonia  in  drunkards 
vith  leniarkable  frequency.  The  usually  severe  and  dangerous  course  of  the 
disease  i.«  due  to  the  fueljle  resisting  powers  of  their  impaired  organs.  It  is 
characterized  by  delirium  tremens,  wliich  usually  dcvelop.s  in  the  first  days 
of  the  disease.  The  patient's  mind  is  disturbed,  he  is  veiy  restless,  constantly 
tries  to  get  out  of  bed,  and  he  funddes  night  ami  day  with  his  bedclothes  or 
nightgown.  The  alcoholic  character  of  the  delirium  is  shown  by  the  patient's 
whole  manner,  the  tremor  of  the  hands  and  t<)ngue,  and  the  cast  of  tiis 
tlioughts,  whicli  are  usually  hap])y  but  exceptionally  anxious  and  terrified. 
Bis  mind  wanders  to  his  fonuer  occupation  or  his  usual  boon  companions, 
and  the  like.  In  some  cases  the  patients  are  noisy  and  very  violent,  strike 
out,  destroy  surrounding  objects,  etc.     Under  these  circumstances  they  often 

lieve  themselves  involved  in  tavern  brawls.  The  alcoludic  delirium  is 
Imost  always  associated  with  hallucinations.  The  hallucinations  of  little 
moving  black  figures  are  especially  characteristic.  They  are  either  animals, 
rats  or  l»oetles,  or  little  black  men  and  similar  weird  shapes,  and  they  give 
him  much  trouble.  The  subjective  synifitonis  of  pneumonia  are  wholly  in 
the  background.  No  delirious  patient  with  pneumonia  complains  of  cough, 
pain  in  the  chest,  or  dysjincca,  (^arefnl  objective  e.\aniinatt<m  is  the  only 
tlung  tliat  confirms  the  diagnosis.  Very  often  patients  with  a  happy  deliriiiiu 
»erve  to  entertain  those  akml  them,  until  sudiJenly  very  severe  symjitoms 
arise,  and  they  become  somnolent  and  auueumb,  with  the  symptoms  of  pul- 
monary oedema.  The  prognosis  of  drunkard's  pneumonia,  therefore,  is  always 
to  be  regarded  as  very  unfavorable. 

4.  Pneumonia  in  Preexist itttj  Chronic  Diseases,— Crouipous  pneumonia  is 
occasionally  seen  in  all  forms  of  chronic  disease.  It  is  especially  dangerous 
in  persons  who  arc  already  enfeebled,  or  aHlicted  with  chronic  cardiac  or 
pulmonary  disease,  such  as  phthisi'?  or  emphysema.  The  pneumonia  which 
often  attacks  patients  with  eniphysoiria  is  clinically  important,  since  emphy- 
Bema  may  n^uler  the  objective  evidence  of  |ineumonia  very  f)bscure.  The 
croupous  exudation  does  not  completely  till  the  dilated  alveoli;  hence  decided 
dullness  and  bronchial  breutliing  arc  absent. 
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6.  Pneumonia  with  Late  Localization — Central  Pneumonia, — Cases  are 
cjuite  often  seeu  who*Hj  beginning,  course,  and  subjective  symplonis  corre- 
8p)n(l  l]iruuj;li(»ut  to  a  fri>u]»i»us  pnouiiHmia,  but  in  wtiirh  tiie  objertive  evi- 
deiiee  of  |H]t'uniuniL*  iiililtrulion  evades  the  most  careful  exaiiiinatiou.  The 
(list'UKo  hL'>rin!5  with  a  cliill,  (he  feviT  is  bi^Ii,  tlm  [iiitiuiil  L'oiii|jlains  of  pain 
in  the  chestj  whii'h  is  UHiuilly  slight,  there  ik,  perhn|>s,  herpes,  but  not  till  the 
limrtli,  fifth,  or  sixth  day  ean  we  make  nut  nnywhiTr  any  lirnnehial  breathing 
or  rri'pitant  rales.  In  other  canen  even  the  erisin  may  set  in  before  we  are 
nhle  to  htcnllKe  the  pnounmnin  with  cnrtiiinty.  In  n^o^t  of  tlirst!  caws  we  prob- 
ably have  to  do  Iof*fl  with  an  actiuil  lale  hwallztUinn  tlian  willi  n  central  infil- 
tration which  nowhere  apjirnaclius  the  jKjrijvhery,  and  hence  is  made  out  objec- 
tively only  late  or  not  at  all.  A  careful  examination  of  the  sputum  is  of 
the  greatest  diagnostic  importance,  since  it  sometimes  has  a  perfectly  clmr- 
acteristie  appearance  in  spite  of  the  absence  or  tfie  indeJinite  character  of  the 
piiysical  signs.  If  there  is  no  sputunu  tlie  diagnosis  may,  of  course,  remain 
very  uncertain.  The  appearance  of  heqies  and  a  critical  fall  in  the  tempera- 
ture make  the  diagnosis  of  a  pneumonic  infection  probable  even  in  these 
cases.  In  one  such  case  tlie  author  observed  the  development  of  a  pleuritic 
friction  rub  upon  the  first  day  after  the  crisis,  confirming  the  diagnosis  of 
pneumonia  after  the  disease  had  run  its  course.  An  X-ray  examination  is 
of  great  value  in  such  cases. 

6.  Rudimetilary  and  AJiortive  Forms  of  Pneumonia — Unusual  LocalizO' 
tions  of  the  Pneumauif:  Itiffction. — Parlicuhirly  at  times  of  a  pneumonic  epi- 
demic, but  also  at  otlier  times,  the  author  has  observetl  illnesses  of  sliort 
duration  but  often  with  liigli  tempi^rature  which  did  not  seem  like  clear 
cases  of  pneumonia,  altfiough  they  still  were,  in  all  probability,  to  be  regarded 
as  pneunKiiiie— i.  c,  due  to  infection  with  the  spccilie  diplococci.  Cases  of 
this  sort  uHUiiliy  hoi^in  suihlcnly  with  a  chiil,  ticatkehe^  and  high  temperature. 
Generally  there  is  a  cough  and  pain  in  the  chest.  Sometimes,  however,  there 
are  no  thoracic  symptoms  at  all.  The  physician  expects  pneumonia  to  de- 
velop, but  instead,  on  the  first,  second,  or  tliird  day,  the  fever  ceases  abruptly, 
no  changes  in  the  lung  having  been  discovered.  Very  often  there  will  be  a 
herfn'^f  fnrialis  in  sucii  cases,  and  we  doubt  not  that  many  instances  of  so- 
called  herpes  fchrili^^  or  febris  herpetica,  are  really  cases  of  pneumonic  infec- 
tion, without  any  other  localization  than  the  herpes.  In  other  instances,  upon 
careful  examination  there  will  be  found,  at  some  place  in  the  lungs,  a  sliglit 
crepitation,  or  limited  bronchial  breathing;  but  the  process  does  not  extend; 
and  in  a  very  brief  time,  after  a  day  or  two,  the  fever  ceases  (rudimentary 
pneumonia;  abortive  pneumonia). 

In  this  connection  we  may  remark  that  the  diplococcus  infection  may  be 
localized  in  utilt  other  places.  Thus,  for  example,  we  regard  it  as  very  prob- 
able that  many  cases  of  sore  throat  or  acute  enteritis,  arfsoeiated  with  tlie 
sudden  onset  of  high  fever  and  with  herpes,  and  especially  when  seen  at  the 
time  of  an  epidemic  of  pneumonia,  are  due  to  diplococcus  infection.  Asso- 
ciated with  those  attacks  there  may  also  he  a  late  dcvchipmcnt  of  pulmonary 
symptoms. 

7.  Typhoid  Pneumonia — Asthenic  Pneumonia. — By  typhoid  pneumonia 
we  mean  those  cases  in  which,  besides  the  local  pulmonary  symptoms,  wluch 
may  be  either  slight  or  well  marked,  there  arc  remarkabJy  severe  general 
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Bymptome.  The  cases  do  not  often  Iwgin  as  suddenly  as  ordinary  pneutnonia, 
but  more  gradually,  like  tvphoid.  Even  at  first  the  genei*al  symptoms,  such 
88  great  dullness,  loss  of  appetite,  or  headaolie,  predominate  over  the  thoracic 
Byniptoms.  At  the  height  of  the  diHease  there  is  a  decided  lyphoidul  state, 
Btupor,  delirium,  a  very  dry  tongue,  groat  general  wcnknesti,  and  hIso  eularge- 
lueiit  of  the  spleen,  and  freijuently  niihl  jaunditv,  albuminuria,  etc.  Such 
cases  are  to  be  regarded  as  pneumonia  with  an  unusually  severe  general  infec- 
tion (or  intoxicatiftn).  They  sometimes  occur  in  ppidomics.  It  is  said  that 
pneumonia  of  tlic  upper  lobes  show:*  a  somewhat  more  frequent  tendency  to 
severe  nervous  symptoms  than  pmninionia  of  the  lower  lol)es.  Recover)'  from 
this  tj'phoid  or  asthenic  pneumonia,  whicli  may  last  two  weeks  or  more,  often 
follows  by  lysis.  Typhoid  pneumonia  is  by  no  means  a  sharply  defined  dis- 
ease. The  term  serves  merely  as  a  short  name  for  tlie  grave  constitutional 
disturbance.  Clinically  it  is  impossilile  to  distingui?.h  it  sharply  fri>m  pneu- 
monia  migrans^  bilious  pneumonia,  and  other  forms.  We  must  await  fur- 
ther Iwcteriological  investigations  to  determine  whether  there  may  not  be 
Bome  other  special  pathogenic  organism  in  mauy  cjiscs  of  severe  character. 

Some  especially  severe  forms  of  pticuinonia,  of  appiireutly  cjiidcmic  or 
contagious  nature,  have  been  recognized  as  strept<K'!K'ius  jmeunionias.  In 
this  connection  may  be  briefly  mentioned,  also,  the  f)eculiar  and  severe  pneu- 
monia which  is  contracted  from  diseased  parrots  (so-called  psiltacosia).  On 
the  other  hand,  it  is  not  iniprohalile  thai  another  iiiip(»rtant  factor  may  1h?  a 
variation  in  I  he  virulence  of  ilie  ordinary  pncurtiueorrus  as  well  as  the 
greater  or  lesser  invasion  of  tlie  blood  by  the  pncumococcus. 

Pneumo- typhoid  is  to  be  carefully  distinguished  from  typhoid  pneumonia, 
although  from  a  clinical  jmint  of  view  the  diagnosis  between  them  is  often 
no  easy  matter.  By  pueumo-typhoid  \^  meant  typlioid  fever  with  a  localiza- 
tion of  the  typhoid  Ijacilli  in  \\\v  kings  (see  page  Ifi),  but  it  is  also  true  that 
ordinary  croupous  pneumonia  may  occasionally  appear  as  a  complication  of 
typhoid  fever. 

8.  Pneumonia  tvifh  Defayed  Resolution, — While  tlie  resolution  of  pneu- 
monia is  complete,  us  a  rule,  in  three  days  to  a  week  after  the  occurrence  of 
the  crisis,  there  are  cases  in  which  this  process  demands  a  much  longer  time. 
Not  infre<juently,  and  particularly  in  severe  eases  of  pneumonia,  one  sees 
after  tlie  crisis  a  sui*prisingly  rapid  disappearance  of  all  the  physical  signs, 
while,  on  the  other  hand,  recovery  is  sometimes  remarkably  slow  in  appar- 
ently mild  cases;  but  this  nde  is,  of  course,  not  witliout  exceptions.  The 
course  of  the  disease  is  often  enough  precistdy  the  opposite.  Just  what  are 
the  conditions  upon  whicli  the  raf)idity  or  the  slowness  of  resolution  depends 
we  do  not  kjiow.  Sonu'tinii's  unfavorable  constitutional  conditions,  such  as 
ana'mia,  debility,  phthisical   tcmlcjicics,  and   kyplmscoliosis,  appear  to  delay 

t resolution.  Sometimes,  on  the  other  hand,  no  such  explanation  can  be  found. 
It  seems  to  us  that  at  certain  times  nil  the  cases  of  pneumonia  exhibit  more 
of  a  tendency  to  drlaycd  rc^i()!uli(in  than  at  others,  so  tlia(  it  is  not  impossible 
that  there  arc  varialiims  ii)  the  patlnJoi^'irid  pnjccss  itself.  In  many  cases 
jpf  delayed  rc^'soltHion  it  is  onr  opinion  that  we  have  to  do  with  gcmiine 
secondary  diseases,  or  a  mixed  infection  of  the  hing.^  for  the  dcvclop- 
I  ment  of  which  the  precedent  croupous  pneumonia  had  prepared  a  favor- 
able soil. 
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With  regard  to  the  symptoms  of  delayed  resolution,  there  are  various 
fortn«.  In  the  lir^t  place,  we  8ee  cases  where  the  crisis  takes  place  in  the 
UMittI  way,  anil  Iho  tt*Mi|x^rature  thereafter  reinaini?  permanently  normal.  The 
patii'ntfit  perhaps  ftrl  (|uitc  welU  and  arc  triiulileil  little  by  tlioracic  Hvmptonis; 
nevt»rtlH^Iri«»  tlu*  dulhit^s^  upon  jwrcussion  rfninins  unchanged,  or  diminishes 
at  Itctit  very  ^ci^^l^^idly,  and  the  bronchial  breathing  and  inoi^t  rales  can  still 
U'  luHird.  All  the  t^igns  diminish  very  slowly,  sometimes  occupying  several 
wtM'km  in  their  diHap}>earanre,  and  then  complete  recovery  ensues.  In  a  few 
liAMNii  it  Ih  striking  that,  after  the  crisis,  brum-hiHl  rcKpiration  and  dullness 
tMtraist.  while  there  are  scarcely  any  riiles  and  no  expectoration.  In  these 
cam*^  it  MH^uiK  as  if  the  pneumonic  exudation  does  not  really  liquefy  at  all, 
iind  in  very  slowly  abHorlnMl.  In  other  cases  there  is  no  distinct  crisis,  hut 
the  ft'\er  contimicH,  alth*»ugb  lower  than  at  first,  iind  the  physical  signs  per- 
*iii»t  l»i  a  gn*ttlor  or  lesit  extent.  At  the  end  of  two  or  three  weeks,  or  even 
at  111  later,  the  fever  alowly  ceases,  and  thereupon  normal  resonance  and 
viMiicuhu-  briMilhing  gradually  return. 

In  Htill  nllier  niHcs  tlte  patients  remain  free  from  fever  for  the  first  few 
duVH  lifter  the  crisis  has  taken  pbice,^  although  the  pneumonia  is  not  com- 
pletely n'Holved.  Then  there  appears  again  a  rise  of  temperature  which  is 
iiMNitrv  modernle.  \00X  to  lOS.S"  F.  (.38''  to  39.5**  C),  while  the  duUnesa 
(iintiimeii  nnti  there  ore  an  abundance  of  moist  rales  and  catarrhal  cxpecto- 
I'HlioU.  After  two  or  three  weeks  the  fever  gradually  ceases  and  tlie  ahnor- 
IUaI  ptilmonary  »igns  also  slowly  disappear.  In  such  cases  we  may  indeed 
vuppiHte  that  iMune  nin-ondary  infectiim,  a  sort  of  secondary  catarrhal  pncu- 
MtiiMiiit  lia«  deNebt|H'd  U|H»n  tlie  seat  of  the  croupous  pncumonin.  The  disease 
nitiv  l«kt»  "till  HUMlbiT  i'ourse  sontewliat  dilft^rcnl  from  t}ni:ie  thus  far  <les<Til>ed, 
ami  of  thu  Wit  have  seen  repetited  instances  nnu-h  resembling  one  another. 
Aftt^^  the  luviiriiMii-e  of  the  crisis  the  patient  renniins  for  atmut  a  week  with- 
out fever  iMning  (his  time  the  dullness  and  the  not  very  loud  bronchial 
lMiH*lh*MM  h'Miaiu  umbjinged.  Then  apf)ears  a  moilerate  intermitting  fever, 
With  wl*»\«tkon«  to  Hhoul  Iti-^"  or  103"  F.  (30.5°  C).  Thin  fever  may  last 
(wo  \y\  four  week*,  or  even  longer.  Over  the  affected  portion  of  the  lungs 
Vkiv  Ui^\\\  either  no  mnisl  rAles  or  only  a  very  few.  CJradually  there  appears 
Ik  UUMWrate  hut  distinct  c4>ntraclion  of  the  side  involved,  tlien  the  resonance 
iV«hdSMUV  tfr»t"»  ebsir,  the  respiriilory  sounds  bntder  an<l  vesicular,  the  fever 
VM*M  Hl^^t  rttmlly  JHVilth  is  com|>letely  restored.  In  many  other  cases  of 
dbky^  V%»4ol«t(ot^»  «•  we  have  nlirady  said,  we  see  this  same  striking  absence 
nf  nu»M  u\U^  and  the  developnu^ut  of  a  moderate  degree  of  contractiim. 
•s\\'\\  virv*U*»«trtt»'''"*  't  '**  often  very  ditTicult  to  exclude  a  secondary 
^'hI  wv  vHUnot  nmke  sure  except  by  n'peateil  exploratory  puncture. 
V  W   luH  «*Mrptional    to   Iind   delayed  resolution  and  secondary 

^^,.  r   In  the  •nme  patient. 

'    l*^mm*uotiut   in    I'Uthisis,   Contrnrtion    of   the   Lungs, 
or   /•*#/»oi*M(/rv  Ahsrrns. —  Four   terminnHons  of  pneu- 
.    MH'ulioiied  US  uTUi.^md  and  rtnnmnlous — the  terminntioii 
^\%^^  tn  tuU^rculoais,  in  gangrene,  and  in  abscess. 

^  ,        -u  in  chronic  pneunmnia,  we  have  already  nirn- 

j^;^  .,  u\  the  terniinatian  in  cuntrartion  with  ultimate 

bi   M<^  iitfvt   (hv   cvtnlraction   is   permanent.     The   anatomical 
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protess  consists  in  the  development  of  pulmonary  cirrhosis,  with  the  forma- 
tion of  a  large  amount  of  connective  tissue.  This  proliferation,  it  should  be 
eaid,  takes  place  not  only  in  the  interstitial  tissue,  hut  also  in  the  interior  of 
the  alveoli  by  extension  from  the  alveolar  walls.  Few  clinical  ohservations 
of  the  further  course  of  lliose  cases,  provided  death  doea  not  shortly  ensue, 
have  as  yet  been  published. 

Wlien  croupous  pneumonia  is  said  to  teniiiiiali'  in  [mlniouurv  tuhereulosiB, 
of  course  tlie  statement  can  he  undtTstnod  Ui  mean  only  that  tlie  Hyrnploms 
of  tuberculosib  follow  imnjcdiutely  upon  an  attack  of  [mciunonia.  When  this 
is  the  case — ^il  dues  not  occur  often — it  is  prohahle  that  the  pneumonia 
attacked  a  person  already  sutFerintj  rr<)m  tuk'reulosis,  in  whom,  however,  the 
symptoms  did  not  Ix-fome  evident  until  after  the  pmnimonia  had  mn  its 
course.  It  may  also  be  that  exteptiamilly  the  pneumonia  furnishes  a  soil  for 
a  secondary  infection  with  tubercle  bacilli. 

Pneumonia  results  in  pulmonary  gangrene  in  rare  instances,  wlien  tlie 
patient  is  elderly,  delitate,  or  diabetic.  Here,  too,  in  our  opinion,  a  new 
infection,  with  a  foul  and  putrid  substance,  must  always  take  place,  and  this 
•excites  the  gangrene.  The  previous  pneumonia  furnishes  only  the  tx-easion 
for  the  development  of  gangrene,  nnd  perhaps  prepares  the  soil  for  the  iiijents 
of  decompjosition.  The  development  of  gHtigrcne  i«  appreeiated  clinicidly 
(see  the  appropriate  chapter)  by  the  eliange  in  the  sputum  and  the  persistent 
fever. 

The  transition  from  pneumonia  to  pulmonary  abscess  is  very  rare.  We 
cannot  decide  whether  a  further  specilic  cause  is  also  needed  for  this,  or 
M'helher  the  pneummiir  process  miiy  excrp- 
tionally  go  on  into  the  formation  of  abscess. 

^_   We  know  that  the  pneuniococci  sometimes  ex- 

^B  cite  pnnilent  inflammation  iu  the  pleura  and 

^B  in   the  meninircfl,  find  so  it  wouhJ   not  seem 

^1  imposisihle     that,     under     jK'cultar     circuiii- 

^Bptuices,  they  sboulil  alsn  cause  the  devel(i]>- 

^^inent  of  an  abscess  in  the  hings.  The  transi- 
tion to  an  abscress  may  be  recognized  by  the 
clmracter  of  the  sputum,  which  contains  frag- 
ments of  jmlmonnry  tissue,,  such  as  elastic 
I  fibers,  besides  ahiititiant  pus.  Moreover,  we 
eometimes  find,  on  ii!icroscoj)ie  examination 
of  the  sputum  in  ab.^cess,  scales  of  cholesterin 
(Fig.  49)  and  lieinatoidin  cn^stals;  the  latter  may  be  so  ;ihundant  as  to  give 

I  the  expectoration  a  brownish  color.  Sometimes  we  have  seen  a  peculiar  green- 
ish color  of  the  sputum.  The  signs  of  a  pulmonary  cavity  are  found  if  the 
abscess  hursts. 
Diagnosis. — No  sjiecial  remarks  on  diagnosis  rn^eil  in  Ix'  ndded  tn  tlie  de- 
scription we  have  given  of  all  the  iiriporlnnt  syu!pti>Mis  which  nuiy  occur  in 
croupous  pneumonia.  In  the  tirsl  pbue,  we  uiutiL  consiiler  tfie  sudden  onset 
with  a  chili  and  fiigh  fever,  shortly  followed  by  subjective  tluiraeic  symptoms, 
^K  Buch  as  cough  and  [inin  in  the  side;  also  the  clmracteristic  spulum  and  the 
^P  objective  physical  t^igns,  the  flpp*'ar!uue  in  many  ca-'^es  of  hprjies  on  the  face, 
and  finally  the  general  course  of  the  disease,  particularly  the  temperature 


Fia.  49. — Choleattirin  crystals. 
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eiirve  with  its  final  sudtlcn  tln^p.  We  will  lli^;L■llss  tlu*  iliffopi^nlial  diagnosis 
botwa'n  fmcuiiKinia  and  pleurisy  with  effusion  more  fuHv  in  iJio  deaeription 
of  the  latter  alTection. 

ProgTiosis. — Croupous  pneumonia  belongs  in  general  to  the  benign  infee- 
tious  diseases.  The  great  majority  of  castas,  in  previoiitily  strong  and  healthy 
individuals,  mn  a  favorable  course,  and  end  in  complete  recovery.  On  the 
other  hand,  pneumonia  brings  a  number  of  perils  with  it,  the  knowledge  of 
which  sliould  always  make  us  cautious  in  giving  a  prognosis. 

One  grave  danger  lies  in  the  extension  of  the  process.  If  the  advance  of 
the  ymcuinonia  cannot  be  stopped,  if  the  whole  of  one  lung  is  involved,  and, 
besides  that,  a  great  porlitm  of  tlie  otiicr  lung,  the  diminution  of  the  respira- 
tory surfaces  may  of  itself  occasion  a  fatal  termination, 

A  further  danger  lies  in  the  onset  of  ceiiain  complications.  An  intense 
pleurisy,  witli  oiTusion,  especially  if  punih'nt,  causes  greater  dilficully  in 
respiration,  and  thus  increases  the  danger.  Still  worse  is  a  seroiiUriiious  or 
purulent  pericarditis,  which,  iu  not  very  rare  eases,  is  revealed  at  the  autopsy 
as  the  special  cause  of  death.  We  must  note,  however,  that  recovery  some- 
times finally  takes  place  in  spile  of  an  empyema  or  of  a  purulent  pericarditifl. 
The  conipliciitinn  with  a  purulent  meningitis,  which  is  fortunately  \cry  rare,' 
is  prohahly  itivariabjy  fatal. 

The  dangers  of  constitutional  infection  and  constitutional  intoxication  are, 
on  the  whole,  much  smaller  in  pneumonia  than  in  other  infectious  diseases; 
e.g.,  typhoid  fever;  but  yet,  this  possibility  deserves  some  consideration,  par- 
ticularly in  certain  f<*rins  of  pneuuuuiia  already  referred  to  and  termed 
"t^'phoid"  or  **  asthenic."  Sucli  ]iiuticularly  severe  and  malignant  forms  of 
pneumonia,  with  a  high  rate  nf  mortality,  sometimes  appear  as  endemics  and 
epidemics;  but  it  slmuld  Ijg  added  that  these  cases  are  also  often  marked  by 
the  extent  of  the  local  process  and  the  development  of  the  dangerous  compli- 
cations above  enumerated. 

The  individuality  of  the  patient  plays  the  most  important  part  in  the  prog- 
nosis of  pneumonia.  While  a  constitution  that  was  previously  healthy  and 
uninjured  usually  survives  the  disease,  one  that  was  previously  weak  and  dis- 
eased readily  succumbs.  In  this  fact  lies  the  danger  of  pneumonia  in  old, 
weak,  barlly  nouriebcd  j»ereons,  and  in  persons  with  a  preijxisting  em])hysema, 
k3'phoscoliosi8,  heart  disease,  etc.  In  this,  too,  lies  the  great  danger  of  eveiy 
pneumonia  in  drunkanls.  Since  tlie  nervous  system  is  much  affected  by 
chronic  alcoliolism,  we  very  often  see  outbreaks  of  delirium  tremens  in  pneu- 
monia. In  like  manner  tlie  other  nerve  centers  are  weakened  and  incapable 
of  resistance,  especially  tlie  regulatory  centers  for  the  heart  and  respiration. 
Hence  we  can  understand  why  even  moderate  drinkers,  though  previously 
strong  and  well  to  nil  nppearnnres,  succumb  to  pneumonia  from  failure  of  the 
heart  and  impairment  of  respirntion. 

If  we  ask  u[Min  what  symplnms  our  prognosis  in  any  given  case  should  de- 
pend, we  must  reply  that  no  single  factor  can  bo  given  es]»ecial  prominence. 
Chief  stress  must  always  be  laid  upon  the  state  of  the  lungs  and  the  respira- 
tion, but  atti'ution  nuist  ulso  be  given  li>  lln*  ;^^cncral  riind'tlinn,  Ibe  heart's 
action,  llie  height  of  the  fever,  cic.  Tfie  wiusl  dauger^i  of  piii-un;oniu  have  just 
been  nientionc(!. 

Of  the  abnormal  tcrnunationi^  of  pneumonia,  contraction  gives  the  best 


I 
I 


CROUPOUS  PNEUMONIA 


271 


>rog:nopig;  but  rocovery,  or  at  least  a  markr-d  subsidence  of  all  the  pyuiptoms, 

lay  snmt'rinioB  take  |ibK-e  aftiT  pmfrmu'  and  a}l^^•^!^is. 

Treatment.  —  Many  of  the  mildiT  casen  of  typical  jniouiiionia  ikmmI  no  s|w- 

fcial  active  irealtncut  wlien  the  diseasL'  takes  a  favorable  coureo.     Most  capes 

*i  well  under,  or,  we  can  almost  Ray,  in  spite  of  any  treatment.     From  tlie 

low  obsolete  method  of  treatment  by  large  bleedinns,  and  from  the  nse  of 

[certain  druje^   (veratrin,  tartar  emetic),  which  are  even  now  sometimes  em- 

Iployed,  we  should  expect  harm  ratfier  than  any  benefit,  yet  under  such  treat- 

[ment  many  patients  have  recovered. 

We  do  not  know  of  any  certain  means  favorably  to  infiuence  the  pneumonic 
►rocesfl.  Whether  we  are  destiniHl  to  learn  of  some  speeifie  mode  of  treatment, 
rJiaps  by  means  of  some  serum,  after  the  analogy  of  other  infections  diseases, 
diphtheria,  we  cannot  say.  A  few  hej^innings  have  already  been  made  in 
bis  direction,  but  without  any  practical  results  as  yet.  We  are  at  present 
>bliged,  therefore,  to  fall  back  upon  a  purely  sym[itomatie  and  constitutional 
■eatment  of  pneumonia.  [Of  late,  interest  has  turned  to  vaccination  treat- 
lent,  by  injecting  sterilized  cultures  of  pneumonia  bacilli,  sometimes  employ- 
ig  bacilli  which  have  I>een  grown  from  tlie  patient's  sputum  (autogenous); 
lut  thus  far  the  success  has  been  partial  or  d<mbtful,] 

The  f^'mptoms  whicii  are  usually  pronnnent  in  pneumonia,  even  in  the 
lilder  cases,  and  of  wfiich  the  jialient  is  especiittly  desirouf^  to  be  relieved, 
ire  the  pain  in  the  side,  the  troublesome  cough,  and  tl»e  diiiieulty  and  distress 
breathing.     Since  the  respiratory  symptoms,  as  we  have  seen,  are  partly 
lue  to  the  pain,  as  this  improves  the  patient's  breathiu','  often  undergoes  a 
lecided  im|)rovement.     For  the  pain,  we  uuiy  first  numtion  a  uiimber  of  ex- 
ternal applicati<"ns  to  the  skin  on  the  alTeeled  nide.     An  iee  bag  sometimes 
ves  marked  relief.     Many  patitnls  cannot  bear  this,  hut  prefer  warm  poul- 
ices  or  cold  wet  eomytresses.    The  appliration  of  mustard  plasters  or  dry  cups 
the  skin  may  Ijc  of  advantage.     Suiteutaneoun  injections  of  morphin,  how- 
ver,  are  the  most  effective  remedy,  and  are  often  jjiilispensaljle.     Tljere  is  no 
*ason  wliy  we  should  not  use  this  remedy,  with  care  ami  in  mo4Jerate  doses, 
for  the  relief  of  pain;  and,  as  the  disense  is  of  short  duration,  we  need  not 
wrtieularly  fear  the  mor[ihin  hahit.     Small  doses  of  morpliin,  sulK-utaneously 
>r  by  the  mouth,  may  also  he  rerpiired  to  jil levin te  the  cough- 
Local   bloodh'ttirig  is  a  remedy  the  action  of  which  cannot  be  explained 
khysiologicaily,  and  yet  experience  has  shown  that  it  is  of  undonhted  advan- 
ige.     The  relief  which  many  j>aticnt9  feel  after  t!ie  application  of  eight  or 
[twelve  leeches  to  the  afPei'ted  side  is  very  striking;  but  wi'  shoidd  prescribe 
them  only  when  there  are  severe  symptoms  at  the  beginning  of  tlic  disease,  and 
'in  persons  who  were  strong  and  healthy  before  the  attack.     Wet  cups  aeuoni- 
pliah  the  same  thing,  but  their  effect  is  somewhat  more  powerful,  anti  hence 
tliey  should  he  reserved  for  strong  and  robust  persons,  such  as  lalwrers. 

The  tepid  or  cohl  hatli  serves  as  the  most  effective  means  of  improving  the 
respiration,  af  aiding  expectoration,  and  of  stimulating  and  refreshing  the 
whole  system.  We  bold  it  useless,  if  not  injurious,  to  give  a  patient  baths  if 
the  disease  is  progressing  favorably,  for  almost  every  hath  has  some  disagree- 
able feature.  These  disadvantages,  however,  are  always  less,  in  severe  cases, 
than  the  benefit  and  improvement  which  liaths  give  the  patient,  and  which 
most  patients  recognize  witli  gratitude.    The  main  point  is  that  the  patient 
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should  make  no  physical  exertion  while  in  the  hatit,  that  he  fihoiihl  ho  Hftwl 
into  it,  held  and  Hupported  whik*  in  it,  and  lifted  into  Iwd  again  after  it. 
Sin<'e  the  htiths  t\rc  <^iven  prinmrily  nut  on  at-uoiint  of  tlie  fever,  hut  to  im- 
prove tlie  repj)ira*i<)n,  and  heeause  of  their  favdrahle  jntliience  oti  the  nervnus 
8y)i»tem,  tlieir  teinpenitTire  need  not  he  especially  htw.  We  ;^ive  thetu  from  77® 
to  Hi>°  F.  (*s?5°  to  '^0°  C.)  ;  somewhat  wanner  with  sensitive  and  weak  people, 
and  cooler,  down  to  73"  F.  (80°  C.;,  with  strong  persona,  or  with  very  high 
fever  or  severe  nervous  sviuptom?.  \Xq  mnl  not  employ  niore  tlian  two  or 
three  halfit*  a  day,  and  at  ui^ht  we  enijdoy  them  only  wht'n  there  are  thrwiton- 
injf  sym[)tomH.  The  favorahie  action  of  tlie  baths  is  seen  especially  in  the 
p'cat  relief  and  rL^freBlmienl  that  the  patient  feels.  The  respiration  is  quieter 
and  t^lower,  but  dce[x*r.  The  patient  often  falls  into  a  quiet  Bleep  after  the 
bath.  Of  late  years  we  have  often  replaced  the  hatlis  Iiy  a  wet  pack,  even  in 
adultH.  This  has  been  aliuost  always  very  well  received,  and  indeed  seemed  to 
make  the  patients  quieter,  wit!i  easier  respiration  and  less  discomfort.  We 
would  particularly  and  strongly  recommend  the  pack  for  private  patients,  in 
whose  ease  the  eni])loynient  uf  baths  is  assmiated  with  many  dillicuUies. 

Amon^  internal  reuiedies  for  pnennioniii.  antipyreticp  are  frequently  rm- 
p!oy4Ml,  We  do  not  lielieve  they  are  ea[iahlc  of  exertin^;  any  decided  inlUience 
ufjon  the  general  course  of  the  disease,  although  we  admit  that  antipyrin  and, 
under  H<ime  cireurnstaiices,  al*io  plionacetiri  jkkI  HUtifehrin  have  a  good  cfreet, 
•ince  they  not  only  modify  the  fever,  hul  improve  the  nervous  syTiiptonis  and 
th<'  geniTid  eonditimi.  Antijtyrin  is  prescribed  in  doses  of  15  to  30  gr.  (gm. 
I  to  i?J,  particularly  toward  night.  [It  is  seldom  that  antip^Tctics  are  justitied 
hi  pnrumonin.j 

To  make  the  cough  somewltat  more  effective,  expectorants  are  prescribed. 
We  ournrlves  most  frequently  euiphiy  infusion  of  ipecac,  ajromorphin,  infusion 
of  iM'tM'ga,  liipior  amnionii  auisatus,  und  benzoin.  The  last  two  remedies  arc 
0H|M*4'ially  favorable  if  the  heart  is  feeble.  It  also  seems  to  us  of  some  impor- 
timce,  with  regard  to  expectoration,  to  prescribe  an  abundance  of  liquid  in  the 
form  of  watiT.  iva,  lemonade,  and  simihir  drinks. 

Tfie  behavior  of  the  heart  should  always  be  watched  with  vigilance,  espe- 
clrtll.v  in  elderly  and  delicate  i>ersons,  and  in  the  obese  and  alcoholic.  If  the 
puliii*  becorrjew  very  frequent,  an  ice  hag  is  placed  upon  the  heart.  If  the  pulse 
rah^  U  reinai'knbly  rapid  from  the  start,  we  may  order  digitalis  at  once,  eitlier 
In  infiifion,  or.  r^till  iH-Lter,  in  powderi*  cr)ntaining  1.5  to  3  gr.  (gm.  0.1  to  0.2), 
lepi'iHrd  »i'\i'rnl  limes  a  ilay :  and  as  digitalis  acts  slowly,  requiring  twelve  to 
iMreidy-fonr  laairH  lo  make  its  influence  felt,  if  the  weakness  of  the  heart  ia 
ihingiu'iMiM,  utimnlants  whieli  act  more  jiromjttly  must  ho  employed.  As  such, 
ntlfi'ln  und  limtun'  nf  stropJninthns  are  to  be  recommended,  and,  above  all, 
HuliiidamMMm  injeitions  of  oleum  eanifilmratum  (1  to  -1),  of  which  three  or 
four  nyritijfefidf*  (n\.\v),  and  more,  may  be  em|iloyed  (oss.  to  5j).  Again, 
Mlhitr  liijiii<h*d  NulH'utHneougly  is  a  powerful  cardiac  stimulant,  but  it  should 
Imi  iiinployiid  niiitiouHly  tiecause  of  its  marked  liK^al  efTeet  (tissue  necrosis  and 
piiiiilyniii  of  the  mnw'lcs),  and  the  jdace  of  injection  should  l>e  the  skin  of  the 
iihiloiiH<n  or  the  Ihigh, 

W'v  have  yet  to  nuike  sonic  remarks  upon  the  very  extensive  use  of  large 
nnuHintn  nf  nh'ohol  in  pneumonia.  A  free  use  of  alcohol  is  generally  fx>nsid- 
mVi\  nwpMury  in"  drunkards,  esfw^cially  when  delirium  tremens  is  beginning 
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or  is  already  pronounced.  Since  tlie  withdrawal  of  any  poifnon  that  is  taken 
habitually,  like  nicotin  or  morphin,  may  excite  the  severest  symptoms^  the 
euddcn  withdrawal  of  alcohol  from  drunkards  may  have  the  wor^t  results, 
while,  if  we  give  an  ahundaul  nupply  of  the  stimulant  lo  whioh  the  nervous 
fivstem  is  accustomed,  we  sometimes  succeed  in  avoiding  the  onset  of  severe 
nervous  symptonis,  such  as  collapse  and  failure  of  the  lieart  and  resjtiration. 
It  is  questionahle  if  this  view  is  correct.  All  in  all,  I  ]»ave  not  gotten  the 
impression,  from  my  jiersonal  expcrimce,  that  the  withdrawal  of  alcohol  Icad^ 
to  any  serious  manifestations.  1  sliall  not,  however,  fiueslion  the  propriety 
of  the  exhibition  of  alcohol  in  the  pneumonia  of  alcoholics,  but  I,  myself,  never 
insist  upon  the  same.  Likewise  wine  should  be  given  to  persons  who  are 
accustomed  to  it  and  themselves  desire  it.  IL  is  (juite  a  ditTorcnt  nialtcr  with 
patients  who  before  their  illness  have  not  been  accustomed  to  take  alcohol  at 
all,  or  who  took  it  only  in  small  amounts.  It  may  he  true  that  iu  these  cases 
moderate  amounts  of  wine  may  have  a  stimulating  and  exciting  action,  al- 
though we  never  could  satisfy  ourselves  of  the  often  praised  influence  of 
alcohol  ufjon  the  action  of  the  hcarl.  We  li<jld  it,  however,  unjustiliable  to 
force  large  amounts  of  alcohol  indiwriminatcly  upon  every  patient  with  pneu- 
monia, perhaps  in  spite  of  great  resistance  ou  his  part.  Wliy  should  we  exf^cct 
pick  persons  to  be  benefited  by  doses  of  alcohol  which  have  only  bad  results  on 
healthy  men  unaccustnuicd  to  them  ?  The  assertion  that  fever  patients  "  bear  " 
alcoliol  hettcr  than  healthy  fjcrsons  lacks  [inmf.  It  should  hi'  admitted  that 
jjcrhaps  alcohol  is  more  rapidly  consumed  in  fever  than  in  health,  hut  it  should 
also  be  considered  tfiat  the  toxic  effcrts  of  alcohol  arc  less  easily  noticeahle  in 
comatose  patients  than  in  persons  possessing  normal  consc-ionsncss. 

[Probably  a  moderate  amount  of  alcohol  may  contrihutc  to  the  support  of 
a  patient  who  is  beginning  to  fail  in  pnt-umunia,  but  it  is  not  wise  to  give  very 
large  doses,  even  if  the  patient  is  very  feeble.  Better  are  strychnin  given  sub- 
cutaneously  in  full  doses,  Init  stopping  short  of  physiological  ciTect,  and  caffcin 
also  suiicutaneously.  If  the  pulse  tension  is  low  and  the  abdomen  distended, 
a  tIanncl-(^overcd  ice  hag  placed  on  the  abdotucn  may  act  favorably  by  stimu- 
lating the  splanchnic  nerve.  Oxygen  inhalations  do  not  seem  to  be  of  very 
great  value,  much  less  so  than  in  broncho-pneumonia.  Emphasis  must  be 
placed  on  fresh-air  treatment.  Apparently  a  low  temperature  makes  the 
air  better.  The  patient  should  he  warmly  but  lightly  covered.  He  nuiy  be  in 
a  room  with  the  windows  all  open,  or,  still  better,  actually  in  the  open  air. 
The  benefit  is  fully  as  great  with  children  as  adults.  Speaking  of  the 
Baby's  Tlospita!,  in  New  York,  LaFetra  says:  "1.  In  the  acute  congestive 
stages  of  inflaniniaHons  of  the  upper  respiratory  tract  (rhinitis,  laryngitis, 
bronchitis,  esi»ctially  of  the  small  tubes,  with  or  witlunit  bronchial  pneu- 
numia)  warm,  moist  air  is  of  greater  help  than  cold,  diy  air.  2.  In  lobar 
pneumonia,  with  high  temperature  and  little  or  no  bronchitis,  cold,  dr>'  air  is 
of  great  advantage.  The  same  is  true  of  pulmonary  tuiK^rculosis  and  of  em- 
physema. ^^.  After  the  acute  stage  has  passe<l,  anil  when  there  is  no  inflam- 
matory spasm  of  the  hirynv  or  bionchi,  the  cold-air  In^iilnu^nl  is  of  advantage 
in  cases  of  rliinitis,  laryngitis,  bnuieliilis.  ami  broiichinl  pneuintmia/'l 

Wo  scan'cly  rKH'd  to  lay  sfH'cial  emphasis  on  Hie  fact  that  the  physician 
Fhoubl  endeavor,  so  far  as  [jossible.  lo  uiaintain  the  bmlily  strength  by  means 
of  appropriate  and  sullicieut  nourishment.     Soups,  bouillon  with  toast  or  rusk. 
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milk,  and  eggs  are  the  most  suitable  articles  of  diet,  and  it  is  sometimes  proper 
to  give  small  amounts  of  finely  minced  meat.  Care  should  be  taken  that  the 
patient  has  an  abundance  of  refreshing  beverages.  Wine  and  also  moderate 
amounts  of  good  beer  may  be  allowed  without  hesitation. 

The  treatment  of  complications  follows  the  ordinary  rules  which  have  been 
given  under  the  individual  affections.  We  must  also  mention  that,  in  delirium 
tremens,  tepid  baths  with  cold  douches  sometimes  have  a  very  good  effect.  Be- 
sides this,  we  may  try  subcutaneous  injections  of  strychnin,  7  to  15  minims  of 
a  one-per-cent  solution  once  or  twice  a  day.  We  cannot  wholly  dispense  with 
narcotics,  such  as  raorphin  and  chloral,  but  we  must  warn  against  tiie  impru- 
dent use  of  large  doses  of  chloral,  above  35  gr.  (gra.  8.5).  Paraldehyd,  in 
doses  of  45  to  75  minima  (gm.  3.0  to  5.0),  is  to  be  recommended. 


CHAPTER   VI 

TUBERCULOSIS   OF   THE   LUNGS 
(PtUmonarjf  Phihiats.     PtUmonaiy  ConaumpUon) 

GENERAL  PATHOLOGY  AND  ETIOLOGY  OF  TUBERCULOSIS 

Ever  since  Bayle,  in  1810,  demonstrated  the  extensive  distribution  of  i>e- 
culiar  nodules  in  the  various  organs,  and  their  relation  to  pulmonary  consump- 
tion, few  questions  have  so  taxed  clinical  observers  and  pathologists  as  those 
relating  to  the  cause  and  nature  of  tuberculosis.  Harmony  could  not  be 
reached,  however,  so  long  as  the  criterion  for  the  decision  of  the  questions 
was  sought  in  the  presence  of  definite  anatomical  changes,  which  were  regardetl 
as  specific  of  tuberculosis.  Laennec  considered  the  peculiar  change  in  the 
tuberculous  products,  wliich  later  was  named  caseation  by  Virchow,  to  l)e  char- 
acteristic, ami  called  everything  tuberculous  in  wiiich  it  was  found.  He  dis- 
tinguished the  isolated  tubercle  from  diffuse,  tuberculous,  cheesy  infiltration. 
Thus,  Laennec  recognized  that  many  processes  were  allied  whose  affinity  was 
often  disputed  afterwards,  and  which  lias  only  recently  been  established,  such 
as  the  affinity  between  "scrofulous"  enlargement  of  the  glands  and  tubercu- 
losis. Another  opinion  became  quite  prevalent,  after  Virchow  discovered  that 
precisely  the  same  anatomical  process  as  tuberculous  caseation  was  also  found 
in  inflammatory  products,  wliich  were  certainly  not  tulKTculous,  and  in  can- 
cerous ulcerations.  Hence,  Virchow  made  a  sliarj)  distinction  between  tuljcrcle 
and  those  new  growths  and  inflammatory  processes  which  had  l>ecome  clicesy. 
The  anatomical  criterion  of  tuberculosis  was,  in  his  view,  the  presence  of  the 
miliary  tubercle,  a  gray  nodule,  the  size  of  a  millet  seed  at  the  largest,  made 
up  of  cells  like  lymph  corjmscles.  The  study  of  the  finer  structure  of  the  mil- 
iary tubercle  was  now  pushed  most  eagerly  by  Wagner,  Schiippol,  Langhans, 
and  others,  but  they  were  unable  to  reach  perfect  harmony  regarding  its  origin 
and  significance. 

As  long  ago  as  1865,  however,  a  discovery  was  made  which  pointed  une- 
quivm-ally  to  the  only  way  which  could  lead  to  a  correct  knowledge  of  tuber- 
culosis.   It  was  the  fact,  discovered  by  Villemin,  that  tuberculosis  can  be  pro- 
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duced  artificinlly  by  inociilatini^  lipnithy  nnimnlH  wMU  pniall  amoiints  of  t^ibcr- 
culouB  am!  chcf'sy  siif>s(H»ces.  Altlumgh  doulittnl  and  iniHinferprcted  at  first 
in  varifiiis  f|imrtor8,  the  fact  tliat  tiilKTiulosis  vau  Ih?  traiis^iiiitteiK  aiul  coufte- 
(juontly  the  fart  of  its  infettiniis  tliaraett.r,  must  imw  lie  ivj^oinknl  n^  pn>ved 
boyond  n  douht.  In  the  i^-noral  chiin^t-  wliich  out  <>[iiniuns  upon  tht?  nature  of 
infectioue  dieeaeos  lias  undcrgoiics  er^pucially  in  the  lust  few  years,  the  exist- 
ence of  a  s|)ecific,  organized  caujue  of  tnberenlofiis,  too,  had  to  Iwi  assumed. 
Klebs,  and  later  Cohnlieim.  bail  already  without  reserve  defineil  tuberculosis 
as  a  ^pofinc,  infectious  discuse.  imd,  sooner  tftan  wo  dared  to  liojie.  Tt.  Koch 
discovered  the  specinl  carriers  of  the  disease  in  the  shape  of  the  tubercle  bacilli, 
in  the  year  1881.  The  definition  of  tuherculoeis  no  longer  rests  ujion  any  ex- 
ternal anatomical  character.  Kvery  disease  is  tulierculous  which  is  excited  by 
the  pathogenic  action  of  a  specific  kind  of  bacteria,  the  tubercle  bacilli  dis- 
covere<i  Ity  K(kIi. 

Tfie  pathogenic  Imeteria  of  tu]>erculopis  belong  to  tbo  group  of  bacilli.  The 
tubercle  l)acilli  are  rod-like,  of  snmll  diameter,  slightly  rounded  at  their  ex- 
tremities, and  either  straight  or  somewhiit  bent.  Their  length  18  perhapa  a 
fourth  or  a  half  lliut  of  the  diameter  of  a  rt'd  hlood  corpuscle.  In  Ibe  interior 
of  these  nwls  it  in  n*Jt  infreijuently  possible  to  distinguish  very  mitmte  colorless 
epots  wJiich  are  ytrobably  to  he  regarded  as  cud(fgeuous  spores.  Tfie  tuhercle 
bacilli  have  no  independent  motion  wimtever.  Tlictr  reaction  to  certain  color- 
ing matters  is  wvy  chnnu'teristic,  nnd  of  the  highest  importan<'e  with  regard 
to  th*M'r  recognilittii   (viJe  infra). 

We  know  with  absolute  certaint)'  that  the  tubercle  bacilli  are  always  pres- 
ent in  all  the  different  forms  of  pulmonary  tuberculosis,  both  in  the  lung  itself 
and  in  tlie  expectoration  (t*tf/r  infra),  and  also  in  tut>erculous  diseases  of  other 
organs,  the  brain,  the  intestines,  tlie  spleen,  the  liver,  and  the  kidneys,  and 
also  in  **scroful(ms  lymph-glands,"  in  "fungous"  diseases  of  the  hones  and 
joints,  and  in  the  so-called  lupus,  which  is  nothing  but  a  local  tuberculosis  of 
the  skin.  Precisely  the  same  hacilli  are  also  found  in  the  "spontaneous" 
tuberculosis  of  animals,  such  a?  monkeys,  [uippics,  and  guinea  pigs,  and  in 
every  tuberculosis  that  is  artificially  produced  in  niiirnMls  by  inoculation. 
Pinally,  by  the  discovery  of  tubercle  bacilli  in  the  '*  jtearly  distemper'^  of  cat- 
tle, the  close  relationship  of  this  disease  with  tuberculosis  Ims  been  established- 
Koch,  hy  his  successful  "pure  cultures''  and  inoculations  with  the  culti- 
vated bacilli,  has  estahlislied  the  fact  that  tliese  tubenle  bacilli  are  to  be 
regarded  as  tlie  cause  of  t\ihereulosis,  Bncilli  coming  from  any  fresh  product 
of  tuberculous  disease  may  be  grown  in  pure  culture  at  a  constant  tempeniturc 
of  08'  to  100°  F.  (^7"  to  38°  C.)  uj>on  blood  serum  which  has  been  stilfened 
by  heating,  and  upon  several  other  nrtiticiuily  prepared  soils.  In  this  cultiva- 
tion they  show  certain  cbnracteriptic  properties  in  their  growtli,  which  cannot 
be  fully  <lescril>ed  here,  and  they  multiply  to  an  unlimited  extent.  By  the 
subcutaneous  injection  of  the  smallest  amouulfi  of  sputum  containing  tubercle 
bacilli  into  guinea  pigs,  the  local  lymph-nmles  first  become  swollen,  and  after 
about  thirty  days  hil>ercuhisis  of  the  t-fdeen  is  to  l>e  found,  and  after  some 
forty  days  Uiher^nilosis  of  the  liver.  Dculh  wcurs  seven  to  eight  weeks  after 
the  injection,  during  which  period  the  animu!  btH:<fmes  markedly  emaciated. 
If  the  animals  inhale  the  infectious  material,  numerous  tulierculous  f(Xii  are  to 
be  found  in  their  lungs  about  three  weeks  later.     Tubereulosia  may  likewise 
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bv  devi»lofM?il  in  animals  M  with  hibprcle  liacilli.  Kut  t'i>r  ttiis  purpose,  howovor, 
rMToiliiiiily  liirjjr  (|Miir^l!ti4'H  nf  the  infcttiniis  irvatiM'inl  aiv  rcijuiftMl.  Accord- 
ing Ut  FIu^';l,^'.  UKJ.iMHi.iHK)  Imcilli,  in  a  sin^'h^  Tccdini;.  urc  uii  eirectual  ilose 
far  a  gtiincji  pig.  Tht;  most  inntnictivc  imn-iilationH  are  those  into  the  ante- 
riur  chamber  of  tlu?  eye  in  ptippios  or  ^ilnea  pigs,  which  were  first  tried  by 
C'ulinliL'irn  and  Snionionscn.  After  an  inciilmtidn  of  two  or  three  wetks  we 
scf  here  very  (il.iinly  an  iTiiplioii  of  tfio  lii-jit  nodulos  of  tuhorde  in  the  iris, 
and  tlie  tulHTridosis  pprends  to  the  other  organs  nf  the  hotly  hiter.  By  all  of 
(hcBc  experinientp  it  was  denioniit rated  that  tuberculosis  is  always,  at  the  start, 
a  purely  local  disease,  and  tliat  its  further  extension  depends  upon  the  spread 
of  its  germs. 


JEtiojx>qt  of  ToBEBcnLosTS  IN  Mak 

The  distribution  of  tul)crclo  bacilli  must  he  remarkably  extensive,  for  tii- 
berruloiis  diseases  occur  in  almost  every  country  on  enrlb.  The  predisposition 
of  mankind  to  tJie  disease  is  also  very  great,  and  thus  we  understand  the  fright- 
ful fact,  which  statistics  show,  that  al>out  one  eighth  of  all  deaths  are  from 
tuberculosis!  The  nunihcr  of  itidlviduaN  who  are  nt  all  infected  is  very  much 
larger  still.  According  to  somu  statistics,  tubercuhjsis  is  present  in  from 
eiglity  to  ninety  per  cent  of  all  post-mortem  cases.  The  greatest  nunil?er  of 
theae  cases,  to  l)e  sure,  show  liesled  lesions.  It  has  neither  been  proved,  nor 
is  it  probable,  that  tubercle  bacilli  nniltiply  outside  of  the  hiin»an  body.  like 
the  bacilli  of  splenic  fever*  since  they  can  devclnj*  imly  in  a  constunt  iiud  uni- 
formly warm  teni}ieriiture  behveeu  S5°  and  104°  F.  {'S{f  to  40''  C).  We  must 
therefore  regard  Iheni  as  true  parasites,  which  can  live — that  is,  wJiich  can 
propagate  and  inultitily — only  in  the  t»odies  of  animals,  but  they  (or  their 
Bjiores)  seenj  to  |>reserve  their  virulenee  and  their  ability  to  multiply  (jutnide 
of  the  hixly  for  a  long  time.  Phthisical  spulnm  may  he  uwmI  fur  imvcuhition 
with  success,  even  if  it  has  bet-n  dried  for  several  weeks.  The  tubercle  bacilli 
also  resist  most  chemical  reagents,  such  as  nitric  acid,  very  decidedly. 

If  (lie  body  IwH'omes  infected,  then,  with  tuliercle  liacilli.  it  is  always  prob- 
alile  (but  Ihey  finve  come  from  some  other  inilividual — man  or  beast — with  tu- 
iK'rcuhuis  disease.  We  need  not  mention  hnw  nninerous  the  oppurtunities  for 
itifwtion  may  Iw.  considering  the  present  general  distribution  of  tuljcreulosis. 
The  chief  stress  in  this  respect  is  very  evidently  to  he  laid  upon  ttie  expectora- 
tion of  pblhisical  [jiitients,  which  contains  the  bacilli.  Tlie  extensive  investi- 
gations of  Cornet  htivr  well  shown  how  frequently  it  is  possible  to  obtain  tuber- 
eidous  tnnlcrial,  wbicii  is  capable  of  causing  infection,  from  the  dust  in  the 
neighborhood  of  phthisical  patients  wlio  carelessly  deposit  their  expectoration 
UiHin  the  door  atul  in  hnndkercbiefs  and  elsewhere.  On  the  olhcr  hand, 
VUkgge''*  (tludies  have  shown  that  dried  sputum  docs  not  rcudily  become  pul- 
wnn^l  und  whirled  alnmt  in  flust.  Tubercle  haeini  were  only  exceiitionally 
Kmittt  in  X\w>  dn»*t  gathered  ai  a  height  of  about  that  of  an  adult's  head  from 
llvH>f  iu  waiting  rooms,  factories,  street  rara,  etc.  Ft»r  these  reasons, 
V<>|IUlid#K  another  mode  of  infeitlon  to  be  of  gn^ater  significance. 
ilwllKhlWtriltiHl  that  the  consumfitive  wit]i  a  cough  can  defile  tlie  sur- 
;  4ir  with  niuneroufl  minute  drops  of  sputum  containing  tubercle  bacilli. 
llWK  IHXW*-  ^>»  »  tiuu'  in  the  air,  and  may  be  inhalwl  by  other  persons.    Tins 
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mode  of  infection  is  fret^uonUy  ini|H)rtanl  in  tho  diroot  transmiRsion  of  hibcr- 
c-iilot*iji,  iind  MU'li  (lirx't'l  tninHiMisHi*ni  is  sliowii,  jilmvi'  :il!,  \>y  the  oas*'M  of  tuinT- 
tuln?is  in  iniirri(_'fl  roupk's,  in  niii>rs,  anil  in  [mtii'iits  win)  for  ii  long  lirno 
Occnpy  a  ward  in  wliifh  llterc  arc  inuuv  consumptives.  Still,  tin?  experience  of 
))liy8ieian6  pn)ves  that  snch  direct  infeetion  with  tulierouloflis  is  of  wry  infre- 
quent ()ecurrenee  {I'ttlr  infra).  There  are  vcpy  many  who  fall  siek  with  luher- 
C'uUjsis  who  have  never  hoen  in  close  contact  with  other  »-(mKnniptiveti.  In  .■iucfi 
cases  it  niunt  be  tfmt  the  tubcrcie  hacilli  enter  the  body  iiulirectly.  This  nmy 
naturally  occur  in  the  most  diverse  ways.  The  luhercle  hacilli  may  be  scat- 
tered by  the  diseased  individual  by  means  of  the  sputum  itself,  as  well  as  by 
the  expnision  of  drops  of  mucus  containing  barilli  during  coughing. 

The  material  which  contains  the  bacilli  or  spores  is  taken  into  ttie  body,  in 
the  majority  of  cases,  along  with  the  inspired  air.  This  is  proliatilc,  beuause, 
in  most  cases,  tuberculosis  has  its  starting-point  in  the  air-passa^os,  the  lungs, 
or  the  lar>*n.x.  Inoculation  e.vpeiiinents  show,  as  we  luivt'  indicated,  that  the 
first  extension  of  the  jiroccss  depends  upon  the  point  of  iniK-nlation.  Hence 
it  seems  very  probable  that,  iu  tuberculosis  in  man,  the  infectious  matter  is 
taken  directly  into  the  nir-pasi-agL's  by  tlie  l>reath.  In  this  way  it  sometimes, 
thongJi  rarely,  attacks  the  upper  air-passages,  as  in  primary  tulierculosis  of  the 
nose,  the  pharynx,  and  the  larynx,  but  more  fre<pieutly  it  alTcfts  the  dei'per  por- 
tions of  the  respiratory  ajjparatus,  as  in  j>riniary  tubercubisis  of  the  lungs  and 
bronchi. 

It  cannot  he  denied,  iiowpver,  tliat  even  in  thu  jinisence  of  an  apparently 
primary  )»ulinonflrv  tuberculosis,  tfie  jfossibilily  of  an  iiiilircct  iiifrctioii  of  the 
lungs  cannot  be  ahsolutL-ly  cxclitilt'd.  Certain  exiierimerds  seem  to  show  that 
tubercle  bacilli  that  have  pcrluips  tirst  passed  by  wiiy  of  tlie  tonsils  or  through 
small  wounds  of  the  skin  into  the  nctghhtn'ing  lymf)h-glands,  finally  reach  the 
lungs  via  the  t»lood  or  lymph-clumnels,  where  they  at  Inst  fintl  conditions  favor- 
able to  their  settlcnicnt  and  to  the  dt^vclopmeiit  of  tlicir  hiirmnd  cfTcrtrf.  At 
the  present  tnne  it  can  by  no  means  be  definitely  staled  to  what  extent  the 
direct,  and  to  what  extent  the  indirect,  mode  of  infection  plays  a  part  in 
primary  pulmonary  tuberculosis.  The  fact  that  pulmonary  tuberculosis  is  bo 
often  ap[iarently  first  situated  at  the  npex,  and  that,  on  the  other  hand,  the 
lower  lol  es  are  most  often  involved  in  nil  the  other  inhalation  diseases  of  tho 
lungs,  may  Ite  a(hanced  as  an  argmnent  in  favor  of  the  iiulins^t  infct  tion  of  the 
hin^.  TI»e  ini[iortant  X-ray  examinations  {vide  infra)  that  have  been  made 
in  incipient  tuln'rculosis  (H.  Rieder)  have,  however,  led  to  the  interesting 
result  that  in  many  cases,  at  least,  the  apices  are  by  no  means  t)ie  first  seat 
of  the  disease,  hut  arc  only  involved  during  tlie  secontl  stages  of  tidjcrculosis. 
The  bronchial  lyniph-gbimls  are  piinnirily  atfectod,  an  observation  clinically 
not  denionstrnble  without  X-ray  examination.  In  the  X-ray  pieture  strand:? 
(probably,  for  the  most  part,  tuberculous  lyiu[>liangi!is)  may  lie  seen  extend- 
ing fnnn  the  lyrupli-no<lcs  to  one  or  both  of  the  up|K'r  |»u!monary  lobes, 
whence  the  disease  estiiblishes  itself  Hud  spreiuls  further.  In  most  eases  the 
bronchial  glands  certainly  become  diseasenl  through  inhalation  of  the  tuber- 
rulouB  virus.  Tlere  the  bitter  first  paj^ses  through  the  lungs,  leaving  them  un- 
affected, and  only  lieing  taken  up  by  the  brnnebiiil  gliimb,  where  it  retiuiius. 
(Compare  with  tlie  chapter  «iri   PuenruoniHoniosis. ) 

In  addition  to  infection  through  the  atmosphere,  the  possibility  of  infection 
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of  the  intostinnl  caiinl  from  <Iio  Rwrtllowin^  of  infectiooH  material  Tmii»t  he 
L'Oiisi(li're«l.  Tlu!  truiiKUiission  (if  hilirrciilf)?!.*  fnm)  fTonu'stio  aniiiinit*  to  nian 
j»lays  a  juirh  in  this  coiiiKH'Mon  which  porliiiits  is  not  iiniinjH»rtaiit.  Since  tlic 
pearly  rli-stonipor  of  eattle  is  i(!eutitiil,  or  at  least  closely  related  to  tulieruulosis 
in  man,  the  use  of  tito  tlosh  of  mich  animals  as  fiMnl  fiirnislK^  ii  ])Orisihle  means 
of  infettioD.  It  is  a  etil!  more  iiii]M>rtaMt  finuiiistiiiu-e  that,  when  pearly 
nodules  are  present  on  the  udder,  tlie  milk  of  the  diseased  animal  may  Iw  jKil- 
liited  by  tubercle  bacilli,  and  that  the  use  of  such  uncooked  milk  or  l)Uiter 
made  from  it  as  food  certainly  involves  the  danger  of  the  transmission  of  tnl>er- 
culosis.  Indeed,  liehrinj^  has  expressed  the  opinion  that  the  greater  proportion 
of  cases  of  pvdmonrtrv  tuherculosis  are  referable  to  an  infection  of  the  intestinal 
canal  dating  from  earliest  childhood.  This  assertion  is  not  in  accordance  with 
j^enertd  experience,  find  Ims  met  with  but  little  a])probation  in  medical  circles. 
It  is  all  the  more  improhaltle  hecnuse  Koch,  Kossel^  and  others  have  demon- 
strated that  tlie  bacilli  of  human  and  of  li(}\ine  tutierruli>siH  are  not  identii-al. 
Two  different  types  nf  tlie  hibercle  bacilluH,  the  typus  boviuuA  and  tt/pvs  hit- 
manits,  con  be  readily  distinguished.  Human  tubercle  bacilli  usually  produce 
only  a  local  tuberculosis  in  cat(h\  whereus  n  *^rnenil  tuberculosis  may  readily 
he  given  to  them  hy  inoculation  witli  the  bacdlus  of  bovine  tuherculosis.  On 
the  other  hand,  the  bovine  hacilli  do  not  seein  to  have  any  preat  viruh'nce 
for  human  beings.  That  some  virulence  exists,  however,  is  sfiown  by  some 
cases  of  intestinal  and  peritoneal  tuberculosis  in  children,  in  which  just  the 
bovine  ty]>e  of  bacilli  can  be  dcmonstrflted.  The  danger  of  milk  infection, 
especially  in  children,  cnnni)t  therefore  he  overlooked,  but  its  im])ortance 
should  not  be  overestimated.  In  most  cases,  tuberculosis  in  children  certainly 
does  not  begin  in  the  intestine,  but  in  the  l>nnph-nodes,  and,  above  all,  in  the 
bronchial  nodes  surrounding  the  roots  of  the  lungs. 

In  some  cases  the  liibertiilous  infection  may  probably  arise  from  little  fis- 
sures and  excoriations  of  the  skin.  In  this  way  either  we  get  a  local  tuber- 
culosis of  the  skin,  such  as  lupus,  or  the  bacilli  are  carried  by  the  lymphatics 
to  the  neighboring  glands  of  the  neck  or  axilla,  establish  themselves  there,  and 
set  up  a  tuberculous  disease  in  them.  It  has  Vieen  pointed  out  above  that 
tul)ercle  bacilli  may  also  pass  from  the  lyni]>l»-n(xles  into  the  blood  and  thus 
leach  distant  organs.  Because  of  its  importance,  it  should  again  be  stated 
that  even  when  the  tubercle  bacilli  are  taken  into  tlie  l>ody  through  the  lungs 
or  the  intestine,  the  infectiouw  material  often  passes  tlie  primary  seat  of*in- 
fectinn  without  fasli-iiifig  ilsclf  there,  and  df»ep  not  take  rool  until  it  readies 
the  nearetit  lymph-glnnds ;  or  perhaps,  often,  still  more  distant  regions,  such 
as  the  kidneys  or  the  bones  (?).  Thus  arises  the  so-called  primary  tut>ercu- 
losia  of  the  bronchial  or  mesenteric  glands,  leading  sometimes,  as  we  shall  see 
later,  to  various  severe  tuberculous  diseases  in  other  parta,  such  as  the  pleura 
or  peritoneum. 

It  remains  to  mention  the  possibility  of  a  primary  gcnito-urinary  tubercu- 
losis. Primary  infection  of  the  utenis  and  ovaries  might  be  referalde  to  direct 
infection  from  without;  but  it  is  questionable  whether  genito-urinary  tubercu- 
losis of  the  male,  affecting  Ihe  kidneys,  testicles,  and  prostate,  arisi^s  in  this 
manner.  In  such  cases  we  arc  probably  generally  dealing  with  infection  due  to 
tlie  excretion  by  the  kidneys  of  tubercle  bacilli  whicli  have  got  into  the  body  in 
BOme  way,  and  have  reached  the  general  circulation. 
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Considering  the  wklo  distribution  of  the  tubercle  bacilli,  and  the  many 
chances  for  infection,  it  seems  wondoi'fiil  thai  in  sijiite  of  it  so  many  human 
beings  e^apc  tlie  disease.  One  factor,  which  1ms  been  already  mentioned  by 
Koch,  must  k*  Iwrne  in  mind,  however,  and  that  is  tliu  extremely  slow  growth 
of  tlic  tubercle  bacilli.  This  is  the  reason  why  tiie  bacilli  do  not  always  remain 
in  t\w  body,  but  in  many  case-s  are  uliiuinatcd  again  before  they  have  gained  a 
definite  foothold. 

Individiijil  |>rcdisi)osition,  however,  is  another  factor  wliicli  is  probably  still 
more  unportant — a  factor  whicli  wc  cannot  well  explain,  but  which  we  cannot 
get  on  without,  at  the  present  time,  in  the  pathology  of  niany  infectious  dis- 
eases. In  our  conception  of  most  of  tlie  other  infectious  diseases  as  well  as 
of  tubcrrulosis,  we  must  assume  pnivisionally  an  uneqmd  [jpcdispositiou  to  dis- 
ease in  ditferent  individuals.  Of  all  individuals  who  arc  cxftoscd  to  the  inva- 
sion of  tubercle  bacilli,  only  those  hecuine  diseased  in  whom  the  poison  can 
establish  itself  in  the  tissue  cells  where  it  exerts  its  deleterious  influences,  and 
whence  it  furtlicr  increases  and  sjireads. 

The  basis  for  this  '*  pre<lispositioa  to  tuberculosis"  in  not  wel!  understood. 
According  to  uur  |U'esent  views  on  the  gerurral  firimiplcs  of  imnumily,  how- 
ever, it  is  by  no  means  impossible  that  the  variation  in  the  predisfioHition  to 
tulK?rculosis  is  at  least  in  part  dependent  on  the  varying  individual,  chemical 
state  of  the  idood  serum  and  tiie  tissue  juiics.  Fn  this  connection,  the  recent 
investigations  of  H.  Knch,  Hclirin<^,  und  others  Imvc  taught  that  there  are 
dccideil  dilferenees  in  the  agglutinating  ctTert  of  the  serum  of  tubureulouR  and 
of  nontuberculouR  individuals  on  cultures  of  tulairclc  bacilli.  Yet  it  is  very 
striking  that  tiie  existence  of  the  tendency  to  tuberculosis  is  often  expressed  in 
the  general  constituliouni  (IcHility  of  tln'  inHiviiluHl,  and— still  more  remark- 
able— in  certain  pcculirtritius  of  his  bodily  frani«\,  e.g.,  the  shape  of  his  thorax. 
This  phthisical  habitus  (ride  infra)  is  especially  eonumm  in  persons  who  come 
from  families  with  a  tendency  to  t\d»erculosis,  and  it  is  a  ]>eculiai'  yet  quite 
inexplicable  exjircssion  of  the  jiredisposition  to  tuberculosis,  due  to  family  and 
hereditary  intliieuee  (ride  infra).  It  should  be  said  tliat  the  hereditai'v  tend- 
ency to  tuberculosis  is  not  invariably  asstx-iatcd  with  any  striking  and  self- 
evident  weakness  of  the  constitution.  Persons  wlio  spring  from  tuberculous 
families  may  have  a  vigorous  franu^  and  yet  fall  victims  to  the  disease;  and 
likewise,  also,  when  there  is  no  hereditary  tendency,  the  most  powerful  IniJld 
does  not  by  any  means  rentier  one  invulnerable  to  the  disease. 

We  now  l^lieve  that  many  evil  int^uences  which  were  once  thought  to  be 
causes  of  tuberculosis  act  only  in  increasing  the  predisposition  to  the  disease. 
Insufficient  food,  bad  air,  severe  illness,  childbirth,  want,  and  c^ire — these 
alone,  of  course,  can  never  proihue  tubereulnsis ;  but  innumerable  ohst*rva- 
tions  show  that  the  IkkIv  whicli  bus  become  weakened  affords  less  resistance 
to  the  injurious  intlueace  of  the  tuberculous  poison  than  d(K»s  the  strong  and 
healthy  body.  Thus  it  seems  to  us,  from  our  own  observations,  to  be  in  the 
highest  degree  pniimble  that  chronic  alcijholism  increases  the  liability  of  the 
individual  to  tuberculosis.  It  is  surprising  bow  often  drunkards,  jiossessed 
of  a  naturally  most  vig(»roH8  cf>ns1itution,  fall  victims  to  lubercuhisis. 

People  used  often  to  speak  of  the  transition  of  other  affections  of  the  lungs 
into  pulmonary  consumption — that  is,  into  tuberculosis.  It  was  imagined 
that  an  old   bnmchial   catarrh,  croupous  inilamniation  of  the  lungs,  or  the 
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catarrhal  piieunmuia  accompanying  incnslcs,  or  whooping  cough,  could  readily 
becomt*  ''  tuberculous."  Of  course  the  proper  interpretaition  of  such  a  connec- 
tion is  that  the  pivctMlcut  discaj?c  prepares  a  favorable  snil  ft>r  infection  with 
the  tubercuUms  vini8,  iiud  Umt  Loust'iiuently  the  tubercle  Imeilli  fasten  more 
readily  upon  the  mucous  membrane,  which  has  been  previously  affected,  than 
under  normal  conditions.  Moi\*over,  many  of  the  infections  wliieh  we  for- 
merly supposed  to  Ik-  apt  to  change  into  tuberculosis  are  themselveft  tulxjrcu- 
louB.  Tliifi  is  true  in  most  of  the  so-called  scrofulous  diseases  of  the  lymph- 
glands,  bones,  etc.,  and  also,  as  we  sliall  eee  later,  in  the  overwhelming 
majority  of  cases  of  apparently  primary  pleurisy. 

No  single  factor,  however,  of  those  which  favor  the  predip[iosition  to 
tuberculoHis,  plays  so  manifest  and  so  visible  a  part  as  does  the  hereditary 
temlency  nhtive  mentioned — that  is,  the  inborn  preilis]>osition  of  the  indi- 
vidual. The  fact  of  the  heredity  of  ]>]»thisi8  meets  us  with  such  uncommon 
fre<|uency  that  it  must  have  forced  itself  upon  the  notice  of  tfie  older  phyai- 
cians.  In  the  great  majority  of  all  cases  of  phthisis  we  can  make  out,  by 
close  quest imiiug,  that  in  the  family,  either  among  the  older  memljers  or 
among  the  brothers  and  sistei's,  one  or  more  cases  of  tuberculous  disease  have 
already  occurred.  The  closer  we  investigate,  and  the  more  we  search  for 
some  one  of  the  different  forms  in  which  tul>erculo8is  can  show  itself,  like 
pleurisy,  or  affectiitns  of  the  bones  and  joints,  the  more  freipu'ntly  we  can 
make  out  this  hereditary  predisposition.  Some  persons  are  indeed  of  the 
opinion  that  the  hereditary  transmission  of  the  disease  is  often  merely  appar- 
ent, and  not  real.,  from  the  fact  that  the  close  relations  between  the  chihlren 
and  their  diseai^ed  parents,  or  brothers  and  sisfers,  greatly  increases  the 
danger  of  infeclion  of  the  ordinaiy  kind,  (.'ertainly  this  consideinUon  should 
not  be  forgotten  with  regard  to  the  occasional  a|>pearance  of  tuberculosis  in 
families,  hut  yet  it  would  be  impossible  to  explain  in  this  way  alone  the 
extremely  freijiient  devebjpnu'nt  of  tuberculosis  in  special  families. 

Then:?  can  he,  Iben'fore,  scnrcrly  any  ilouht  as  to  the  inheritance  of  tuber- 
culosis, but  the  ex]ilanation  of  ibis  fact  is  far  from  clear.  The  hereditary 
cliaracter  of  tuberculosis  may  very  well  liarmonize  with  it*  infectious  character. 
We  might  assume  in  this  case  a  ]>erfect  analogy  with  pyi>hilis — namely,  a 
transition  of  the  infectious  material  itself  from  the  parent  to  the  child  Iwfore 
birth.  There  is  only  one  striking  diffcrt'n«-e  between  syphilis  and  tuberculosis 
— that  the  children  of  syphilitic  parents  very  often  come  into  the  world  with 
definite  signs  of  infeclion,  while  congenital  tuberculosis  in  this  sense  is  an 
extremely  rare  occurrence.  We  must  accord ingly  compa re  tulx^rculosis  to 
that  form  of  liereditary  syphilis  (lues  hfn'ififnna  tonia)  in  which  the  first 
symptoms  of  the  aflection  come  on  at  a  late  period.  Since  certain  considera- 
tions, however,  oppose  such  a  theory,  we  are  of  late  far  more  disposed  to 
assume  that,  as  a  rule,  tuberculosis  in  itst*lf  is  not  iulieriled,  but  only  the  pre- 
dispositi«m  to  tuberculous  disease.  This  ojiini<m  agrees  with  the  facts  that 
members  nf  a  family  in  wbich  tnhiTrulosis  prevails  very  often  show  the 
so-cjilled  tulH»n'ulous  habit  even  witjiout  any  renl  tuberculous  disease;  and  that 
Ihey  often  have  "weak  lungs'* — thai  is,  that  they  easily  get  out  of  breath, 
am!  nninifest  a  ilistinet  tendt-ncy  (o  catarrh  of  Ibc  respiratory  orgjins.  An- 
other fact,  which  to  a  certain  exl<^nt  may  l)e  regarded  as  an  argument  against 
the  assumption  of  a  du'ect  hereditary  transmission  of  the  disease,  is  that,  in 
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of  apparently  hereditary  tuberculosis,  oa  a  rule  those  organs  first  show 
evidence  of  diseuHe  which  ui*e  iiutst  exposed  to  an  infeclioTi  fr(*in  iiie  nuter 
world — namely,  the  lungs  and  hirynx.  'riii«  \s  aim  an  ar^ment  against  tlio 
aceeptanee  of  an  exclusively  lieretlitiirv  predisposition  to  tuheroulosis. 

The  age  of  the  patient  han  iku  inipoilnnt  intluerKr  upon  the  predisposition 
to  tulxTculous  disease,  ruhunnary  InUeriulosis  occurs  with  special  freijueney 
in  youth,  between  fifteen  and  thirty.  It  is  not  rare  in  chihlren.  After  forty 
it  is  much  rarer  in  its  pronounced  iintl  ra[>id  fornin,  hut  it  is  Been  even  in  the 
must  advanced  age.  Sligiit  tvihercntouH  changes  are  very  fre<|uentJ_v  found  at 
autopsy  in  tlie  lungs  of  did  persons,  These  cliaiiges  ha\e.  as  a  ru!c,  no  din- 
ieal  significance.  They  are  in  all  prububility  due  to  the  inhalation  of  tuber- 
culous germs  with  scarcely  any  tendency  to  furtjier  extension  because  of  the 
lack  of  individual  fjredisposition  to  the  disease.  It  has  not  yet  been  shown 
that  sex  has  a  ttpecial  intluence  upon  lialjilily  to  (he  disease. 


PATHOLOGICAL   ANATOMY   OF  TUBERCtJXOSIS,  ESPECIALLY 
OF   PULMONARY   TUBERCULOSIS 

If  now  we  in<iuire  wherein  consists  the  injury  which  the  tubercle  bacilli 
inflict  upon  tlie  body,  the  first  point  to  enij>haHize  iri  that  the  action  of  the 
tubercle  bacilli  U  at  first  invariably  ]nirely  local.  TulK^reulosis  does  not 
belong  to  the  "general  infeilious  diseases/'  in  which  the  infection  of  the 
whole  nrganism,  the  general  infection  nt  the  body,  predoniinate^  over  the 
local  disturbances.  The  essence  of  tiiberculosis,  at  least  in  ihc  gnat  majority 
of  cases,  is  the  local  disease.  The  tubercle  bacilli  give  rise  to  definite  ana- 
tomical changes  in  the  organs  where  they  settle,  and  the  consequent  diftturb- 
anee  of  function  in  the  organ  h^a  an  elfect  on  tlie  rest  t»f  the  tuxly. 

Tlie  danger  of  liiltenulous  disease^:,  hnwever.  con.sists  in  Ihe  fact  Ihui  the 
local  affection  often  attacks  the  most  imporlaal  organs,  as  the  lungs  and  the 
brain,  and  sets  up  such  extensive  auatouiietd  chnnges  in  them  that  because 
of  tlicBB  changes  alone  it  becomes  impossiljle  for  life  to  continue  longer.  Be- 
sides thi:?,  the  infecli(tn  in  many  eases  does  n(ft  always  coiilinc  itself  to  one 
organ,  but  the  infectious  nialerial  extends  over  tlie  body  by  ways  and  iiieuns 
which  we  shall  lenrn  in  fiart  later  on,  and  attacks  one  or^an  after  another, 
or  even  man)'  at  once.  Finally,  it  is  to  be  said  that  the  ]K'culiar  character  of 
the  changes  caut^ed  by  tuhcrculoitis  e\|dains  why  these  aro  often  the  cause 
of  manifold  pectndary  processes,  particiilnrlv  secondary  infect innw.  Tfnis 
arise  fever,  su[ipunition»  secondary  infljimntatinn,  and  other  important  phe- 
nomena, which  will  he  minutely  considered   later. 

The  entire  local  action  of  the  tubercle  bacilli — that   is,  the  f)nlholncrical 

anatomy  of  tuberculosis — is  almost  wlndly  inde)>cii(lent  of  the  or^iui  attacked. 

Tuberculosis  belonjjs  to  the  ;;roop  of  so-caUed  "  infL-clious  tunK>rs  '' — tiiat  is, 

1        the  local  action  of  tiie  tultercle  bacilli  consists  chiefly  in  the  production  of  a 

proliferation  and  accunudation  of  cells  at  their  place  of  settlement,  which, 

as  a  whole,  is  lermeil  a  lubcrcolar  new  growth.     Without  goinff  into  histoloj;- 

ical  details  we  may  say,  lirielly,  that  the  whole  process  consists  in  a  primary 

i         injury  of  the  tissue,  due  to  the  invasion  of  the  tubercle  bacilli,  followed  by  a 

!        h>*perpla8ia  of  the  cells  peculiar  to  the  tissue  itself,  and  involving  not  only 

I        the  connective-tissne  eells  and  the  endothelial  cells  of  the  lymph  and  blood 
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of  the  intnstinal  t'liruil  frfiin  IIh*  swnllowin^  oF  infct'tious  material  must  be 
coneiilcTL'd,  The  Iran^itiissHin  of  tulH-niiloKis  from  dcuiu'sti*'  animulH  to  man 
plays  a  |)art  in  this  <'oiiiio<:ti4ni  whicfi  [nrrhaps  i:^  not  iinrrniiortaiit.  Since  the 
pearly  diBtompcr  of  cattle  is  identienl,  or  at.  least  closely  rclutod  to  tiihereulosis 
in  nmn,  ilio  use  of  the  (U'sli  of  siuh  animala  as  fcwwl  furnishes  a  possilile  means 
of  inftrlion.  It  ia  a  still  more  im|>ortant  eireuifistHnce  tliat,  when  jtearly 
no4liih?fJ  are  present  on  the  ndder.  tfie  milk  of  the  flrscased  animal  may  he  pol- 
luted hy  tuhercle  haoilli,  and  that  ttie  use  of  such  uncooked  milk  or  butter 
made  from  it  as  fowl  certainly  involves  the  danger  of  the  transmission  of  tuber- 
culosis. Indei'd,  Beljrin^  tias  expressed  the  opinion  that  the  greater  |>roportion 
of  cases  of  pulmonary  tuberculosis  are  referable  to  an  infection  of  the  intestinal 
canal  dating  from  earliest  chi!dhoo<l.  This  assertion  is  not  in  accordance  with 
general  exjwrience,  and  has  met  M'ith  but  little  approbation  in  medical  circles. 
It  is  all  the  more  improbable  because  Koch,  Kossel^  and  others  have  demon- 
strated that  the  bacilli  of  human  ami  of  bovine  tuben-ulnHis  ate  not  identical. 
Two  dilTerent  types  of  the  tubercle  bacillus,  the  ti/piis  boviuus  and  itfpus  Au- 
fnaniis,  can  be  readily  distinguished.  Human  tubercle  bacilli  usually  pro<luce 
only  a  local  tuberculosis  in  cattle,  whereas  a  ;*eneral  tuberculosis  may  readily 
\)e  given  Lo  tlieni  hy  inoculiition  with  the  bncdlus  of  bovine  tii])ereulosi8.  On 
the  other  hand,  tlte  bovine  bucilli  do  not  seem  to  iiave  any  great  virulence 
for  human  beings.  1'bat  some  virulence  exists,  however,  is  sliown  by  some 
cases  of  intestinal  and  peritoneal  tuberculosis  in  children,  in  which  just  the 
l>ovine  type  of  bacnlH  can  lie  demonstrated.  The  danger  of  milk  infection, 
esiH'cially  in  children,  cnnnnt  titeivfore  be  overlooked,  hut  its  iinportanee 
should  not  l>e  overestimated.  In  most  cases,  tul>ereulosis  in  children  certainly 
does  not  Ix^gin  in  the  intestine,  hut  in  the  lymjdi-nodes,  and,  above  all,  in  tlie 
bronchial  nodes  surrounding  the  roots  of  the  lungs. 

In  some  cases  the  tuberculous  infection  may  probably  arise  from  little  fis- 
sures and  excoriations  of  the  skin.  In  this  way  eitlier  we  get  a  lo<al  tul>er- 
culoeis  of  the  skin,  such  as  lupus,  or  the  bacilli  are  carried  by  the  lymphatics 
to  the  neighlwring  glands  of  the  neck  or  axilla,  establish  themselves  there,  and 
set  up  a  tulH*reuh»us  disease  in  them.  It  has  been  pointed  out  almve  that 
tulK»rcle  bacilli  may  also  pass  from  the  lymph-nodes  into  the  blood  and  thus 
reach  distant  organs.  Hecause  of  its  inii>ortance,  it  should  again  be  stated 
that  even  when  the  tubercle  bacilli  are  taken  into  the  body  through  the  lungs 
or  the  intestine,  the  infectious  nmterial  often  passes  the  primar}'  seat  of*in- 
feetion  without  fastening  itself  tlierc,  and  does  not  take  root  until  it  reaches 
the  nearest  Innph-glands:  or  perhaps,  often,  still  more  distant  regions,  such 
as  the  kidneys  or  the  !>ones  (  ?).  Thus  arises  the  so-calletl  primary  tul>crcu- 
losis  of  the  bronchial  or  mesenteric  glands,  leading  sometimes,  as  we  rIioII  see 
later,  to  various  severe  tulwrculous  diseases  in  other  parts,  such  as  the  pleura 
or  i)eritoneum. 

It  remains  to  mention  the  possibility  of  a  primary  genito-urinary  tubercu- 
losis. Primary  infection  of  the  utenis  and  ovaries  might  l*e  referable  to  direct 
infection  from  without ;  but  it  is  questionable  wliether  genitourinary  tubercu- 
losis of  the  male.  aflPecting  the  kidneys,  testicles,  and  prostate,  arises  in  this 
manner.  In  such  cases  we  are  prol>ably  generally  dealing  with  infivtion  due  to 
the  excretion  by  the  kidneys  of  lul»ercle  bacilli  which  have  got  into  the  body  in 
some  way,  and  have  reached  the  general  circulation. 
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Conitidi-rin^  the  wide  <Iistril)ution  of  tlie  tiilK^rclc  hacilli,  ami  the  many 
chances  for  infct'tioii,  it  seoms  wnndt'rfu!  that  in  spite  of  it  bo  mauy  human 
beinfjs  ewapt'  tliu  diwaw?.  One  fnctor,  wliicli  bus  been  alri'iidy  mentioned  by 
KiK'b,  miLst  k*  lx>rne  in  mind,  Iiowever,  and  that  is  the  extreniely  slow  f^rowth 
of  the  tubercle  bacilli.  This  is  tlic  renBon  why  llie  hiieilli  do  not  nlwiiys  remain 
in  the  body,  but  in  many  cases  are  eliiTiiriHted  ngain  before  tliey  fiave  gained  a 
definite  foothohl. 

Imlividuu!  predisposition,  however,  is  luiotber  factor  which  is  probably  still 
more  iui|wrtHnt — a  fat-tor  wbieb  we  cannot  w^'ll  exjiliiin,  but  which  we  cannot 
"gBt  on  without,  at  the  present  time,  in  the  [mtholo^'y  of  many  infeetioue  dis- 
cises.  In  our  conception  of  most  of  the  other  infectious  diseases  as  well  as 
of  tuberculosis,  we  must  assume  provisionally  an  untHpud  predisposition  to  dis- 
ease in  dilfen'nt  individuuls.  Of  all  indiviiluals  wlm  are  exjiosed  to  the  inva- 
sion of  tuln-rele  bacilli,  only  tliose  become  disi-ased  in  whom  the  jHiison  can 
establish  itself  in  the  tissue  cells  where  it  exerts  its  deleterious  influences,  and 
whence  it  further  increases  and  spreads. 

The  Itasis  for  this  "  pre<lis[iosition  to  tuberculosis"  is  not  well  understood. 
According  to  our  pretJent  views  on  the  jjcneral  [trinciplcs  of  immunity,  how- 
ever, it  is  by  no  menus  impossibk  that  the  variation  in  Uie  prediajtositioa  to 
tuberculosis  is  at  least  in  part  dependent  on  the  varying  individual,  chemical 
state  of  the  blo*H]  serum  and  the  tissue  juices.  Tn  this  connection,  the  recent 
investifc.it ions  of  K.  KocIj,  Behrin^,  and  others  have  tauffht  that  there  are 
'^flcided  dilferenccs  in  the  ag^glutinatin;;  etfect  of  the  scrum  of  tulKJrculous  and 
of  nonlul>erculous  individuals  on  ctdtures  of  tubercle  bacilli.  Yet  it  is  very 
striking  that  the  existence  of  the  tendency  to  tuberculosis  is  often  expressed  in 
the  general  constitulioiud  de]>ility  of  the  individxiKl,  and — stili  more  remark- 
able— in  certain  peculiarities  of  his  bodily  frame,  e.  g.,  the  shajfc  of  his  thorax. 
This  pbtbisicid  habitus  {vide  ittfra)  is  especialiy  ciaiimon  in  persons  who  come 
from  families  witli  a  temlency  to  tuberculosis,  and  it  is  a  peculiar  yel  <|uite 
inexplicable  expression  of  the  preilisposition  to  tuberculosis,  due  to  family  and 
hereditary  iiilluence  {vhif  iufm).  It  should  lie  said  that  tlie  hereilitary  tend- 
ency to  tuberculosis  is  not  invariably  assixiated  with  any  striking  and  self- 
evident  weakness  of  the  constitution,  Persons  who  spring  from  tuberculous 
families  nuiy  have  a  vigorous  fratiu'  antl  yet  fall  victims  to  the  disease;  and 
likewise,  also,  wtien  tlu're  is  wo  hereilitary  teiuleucy,  the  most  powerful  build 
does  not  by  any  means  reiuler  niu'  inuilncrable  to  (he  disease. 

We  now  believe  that  numy  evil  iiillueiices  which  were  once  thought  to  be 
causes  of  tubcreuloBis  act  only  in  increasing  the  predisposition  to  the  disease. 
Insufficient  food,  bad  air,  severe  illness,  childbirth,  want,  and  eare— these 
alone,  of  course^  can  never  priKluce  tuberculosis;  but  innnmerabte  observa- 
tions show  tliat  the  body  which  has  Iteconie  weakened  afforrls  Icj^s  resistance 
to  the  injurious  luHuence  of  the  tuberculous  poison  tlian  does  the  stnmg  and 
healthy  Iwdy.  Thus  it  seenis  to  us,  from  our  own  observations,  to  be  in  the 
highest  degree  probable  that  chronic  a]cf*ho]isiTi  increases  the  liability  of  the 
individual  to  tubercuionis.  It  is  sur]*rising  how  (tften  drunkards,  possessed 
of  a  naturally  most  vigorous  constitution,  fall  victims  to  Inbert  ulosis. 

People  used  often  to  speak  of  the  transition  of  other  affections  of  the  lungs 
into  pulmouar)'  consumption — that  is,  into  tul>rrcuIosis.  It  was  imagined 
that  an  old  bronchial  catarrh,  croupous   inflammation  of  the  lungs,  or  the 
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catarrhal  puLmiiiouia  aicompauvmg  laeutiluis,  or  whoupiug  cough,  could  readily 
become  "  lulicrculdus."  Of  course  the  proper  interpretation  of  suuh  a  connec- 
tion is  that  ihe  jjiei-iMlL'nl  ilist^ahe  pri'imrcti  a  favnralile  Hoil  f«r  infection  with 
the  tulien-uinus  virus,  and  thai  t  nnscciii^mtly  the  tuhcnie  hnrilli  fasten  more 
readily  upon  the  mucous  moniliruncj  which  Ims  been  previously  afFectod,  than 
under  normal  conditioufl.  Moreover,  many  of  the  infections  which  we  for- 
merly supposed  to  Ik-  apt  to  change  into  tultercuhtsit*  are  ihenmelves  tuU'rcu- 
lous.  This  is  true  in  most  of  the  so-called  scrofulous  diseases  of  the  lytuph- 
glands,  boneSj  etc.,  and  also,  as  wc  sliall  see  later,  in  the  overwhelming 
majority  of  cases  of  apparently  primary  pleurisy. 

No  single  factor,  however,  of  those  which  favor  the  predisposition  to 
tuberculosis,  plays  so  manifest  and  so  visible  a  part  as  does  tlie  liereditary 
tendency  above  mentioned — thut  i?,  tlie  inborn  pred imposition  of  the  indi- 
vidual. The  fact  of  the  heredity  of  ]>hthisiB  meets  us  with  such  uncommon 
frequency  that  it  must  liave  forced  itself  upon  the  notice  uf  the  older  physi- 
cians. In  the  great  majority  tif  all  castas  of  phthisis  we  can  make  out,  by 
close  qiK'slioniiig,  that  in  llic  family,  cither  among  the  oldtT  members  or 
anion;:  the  brothers  iind  eistcrs,  one  or  nuire  cases  uf  tuberculout*  disca-^c  have 
already  occurred.  The  clost^r  we  investigate,  and  the  more  we  search  for 
some  one  of  the  different  forms  in  which  tuberculosis  can  show  itself,  like 
pleurisy^  or  alTections  of  the  bones  and  joints,  the  more  fre(iiiently  we  can 
make  out  this  iiercditary  predisposition.  Some  persons  are  indeed  of  the 
opinion  that  the  hereditary  transmission  of  the  disease  is  often  merely  appar- 
ent, and  not  real,  from  the  fact  that  the  close  relations  between  tlie  children 
and  their  diseased  parents,  or  brothers  and  sisters,  greatly  increases  the 
danger  of  infection  of  the  nnlinary  kiml.  Certainly  this  considcrntion  should 
not  be  forgotten  with  regard  to  the  occasional  appearance  of  tulterculosis  in 
families,  but  yet  it  would  be  impossible  to  explain  in  this  way  alone  the 
extrenndy  frc*|uent  development  of  tuberculosis  iu  special  families. 

'I'licre  can  hi-,  therefore,  scarcely  any  donbl  us  to  the  inheritance  of  tuber- 
culosis, but  the  exidanutittn  of  thin  fact  is  far  from  dear.  The  hereditary 
eharai-ter  of  tulterculosis  may  very  well  harmonize  wilh  its  infectious  character. 
We  might  assume  in  this  case  a  perfect  analogy  with  sypliilis — namely,  a 
transition  of  the  infections  nialrrbd  itself  fnnn  the  piircnt  to  tlie  child  before 
birth.  There  is  oidy  (tne  striking'  difference  between  HVphJlis  and  tulHT<'ulosis 
— that  the  children  of  syphilitic  parents  very  often  con^c  into  the  world  with 
definite  signs  of  infection,  while  congenital  tuberculosis  in  this  sense  is  an 
extremely  rare  occurrence.  We  must  accordingly  compare  tul»erculosis  to 
that  form  of  liereditary  syphilis  (htefi  heredUarln  ianh)  in  which  t!ie  first 
symptoms  of  the  affection  come  on  at  a  late  period.  Since  certain  considera- 
tions, however,  oppose  such  a  theory,  we  are  of  late  far  more  disposed  to 
assume  that,  as  n  rule,  tuberculosis  in  itself  is  not  inherited,  but  only  the  pre- 
disposition to  tnbcrcnlous  disease.  This  opinion  agrees  with  the  facts  that 
meitdn-rs  of  a  family  in  whieb  tuberculosis  [ircvails  very  often  show  the 
so-called  tuberculous  habit  even  without  any  real  luberculous  disease;  an<l  that 
they  often  have  "weak  lungs'* — that  is,  that  they  easily  get  out  of  breath, 
and  nuinifcst  a  ilistinet  tcndeney  to  latarrh  of  tin-  respiratory  organs.  An- 
other fa<l,  which  to  a  certain  extent  r»niy  be  regarded  as  an  argument  against 
the  assumption  of  a  direct  hereditary  transmission  of  the  disease,  is  that,  in 
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of  apparently  hereditary  tuborculoeis,  as  a  rule  tliose  organs  first  show 
evideuce  of  il incuse  whiL-li  are  most  exposed  to  an  infecliou  from  the  uutcr 
world — namely.  Uie  \ungfi  and  hirynx.  This  is  also  au  argunit-'ut  agaJiist  thi* 
acteptanee  of  aii  exclueivyly  hiTetlitiiry  prinlinpiisiliun  in  tuhercuUisirt. 

The  age  of  the  patient  has  an  irji|jin*(!iiit  intliieiur  ufMni  tlif  predisposition 
to  tuhereuloua  disease.  Pulnioniiry  t(]in*rruiosis  ot-curs  witli  special  frequeney 
in  youtii,  between  fifteen  and  thirt>*.  It  is  not  rare  in  children.  After  forty 
it  is  much  rarer  in  its  promnuurd  and  rapid  forniH,  but  it  is  seen  even  in  the 
most  advanced  »i^e.  Slight  tuhcrrulous  rluinges  are  very  frequently  found  at 
autojwy  in  tlie  lungs  of  oM  persons.  Tlicsc  tlianges  have,  as  a  rule,  no  clin- 
ical significance.  They  are  in  all  probability  due  to  the  inhalation  of  tuber- 
culous germs  with  scarcely  any  tendency  to  further  extension  because  of  the 
laek  of  individual  ])redifiposition  to  tho  disease.  It  has  not  yet  been  shown 
that  sex  has  a  special  influence  u[>oii  iiuliility  to  (lie  disease. 

PATHOLOGICAL  ANATOMY   OF  TUBERCULOSIS,  ESPECIALLY 
OF   PULMONARY   TUBERCDXOSIS 

If  now  we  inquire  wherein  consists  the  injury  which  the  tubercle  bacilli 
inflict  upon  the  body,  the  finst  point  to  emphasize  is  that  the  action  of  the 
tulwrde  bacilli  is  at  first  invariably  purely  local.  Tulyorculosis  does  not 
belong  to  tiie  **  general  infectious  diseases,"  in  which  the  ii»fection  of  the 
whole  organism,  the  general  infection  ol  the  body,  predominates  over  the 
local  disturbances.  The  essence  of  tuberculosis,  at  least  in  the  great  majority 
of  cases,  is  the  local  disease.  The  tubercle  bacilli  give  rise  to  definite  ana- 
tomical changes  in  the  organs  where  they  settle,  and  the  consequent  disturb- 
ance of  function  in  l!ie  organ  has  nn  effeet  on  ihe  rest  of  the  body. 

The  danger  t\(  tuberculous  diseases,  hriwever,  consists  in  the  fact  tliat  the 
local  affection  often  attacks  the  most  important  organs,  as  the  lungs  and  the 
brain,  and  sets  up  such  extensive  anatomical  clianges  in  them  that  because 
of  these  changes  alone  it  becfunes  impossible  for  life  to  continue  longer.  Be- 
sides this,  the  infeclKui  in  many  cases  does  not  always  confine  itself  to  one 
organ,  but  tiie  infectious  material  extends  over  the  body  by  ways  and  means 
which  we  shall  learn  in  fmrt  later  on,  and  attacks  one  organ  after  another, 
or  even  many  at  unce.  Kiiuilly^  it  is  to  lie  said  that  the  peculiar  character  of 
the  eiianges  caused  by  tuberculosis  e\[»lains  why  Diese  are  often  the  cause 
of  manifold  secondary  processes,  ]>artirulnrlY  seei>ndfiry  infeetions.  Thus 
arise  fever,  suppuration,  sec.'ondary  inflammation,  and  olber  inipoiiaul  phe- 
nomena, which  will  he  minutely  considered   later. 

The  entire  local  action  of  the  tubercle  bacilli — that  is,  the  piitlioltjgieal 
anatomy  of  tuberculosis — is  nhuost  whoMv  iiiflepemlent  of  the  organ  attacked. 
Tuberculosis  belongs  to  the  group  of  so-called  "  infectious  tiimurs '' — that  is, 
the  local  action  of  the  tubercle  bacilli  conBists  chiefly  in  the  production  of  a 
proliferation  and  nccuniuTMtion  of  cells  at  their  place  of  settlement,  which, 
as  a  whole,  is  termed  n  tubercular  new  growth.  Without  g<ung  into  histolog- 
ical details  we  may  say,  brieJly,  (hat  the  whole  prrwess  consists  in  a  prinuiry 
injury  of  the  tissue,  due  to  the  invasion  of  the  tubercle  bacilli,  followed  by  a 
hyperplasia  of  the  cells  peculiar  to  the  tissue  itself,  and  involving  not  only 
the  connective-tissue  cells  and  the  endotheUal  lells  of  the  lymph  and  blood 
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vessels,  but  alao,  pogsibl}',  the  epitliolial  eella.  The  fio-palled  epithelinid  cells, 
wliich  are  large  cells^  rich  in  pnilnplasm,  and  the  iriultmuclcated  ;^iunt  cells, 
ntont  ofU.'u  fMuiid  in  the  c.uuter  of  tuberculoiiH  ntiduli^s,  are  derived  from  the 
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Hiirnmiided  hv  iniiiieniUH  round  t-ulls.  These,  nt  lirst,  are  ordinary  leiKticyttw, 
for  the  ninst  part  of  tlie  mononuelear  lyuiphi^Myle  type,  and  then  ueiually 
Inter  on  migrating  polymorphonuclear  leucocytes  appear.  The  round  cells 
referred  to  nn»y,  in  ^onie  oases,  finally  include  nt*arly  the  entire  tulnrrcle.  A 
network,  or  reticulum,  is  found  between  the  indivithial  new-formed  cellg  and 
the  wandering  cells.  Thin  prnhahly  represents  the  remains  of  the  original 
interstitial  tissue,  crowded  apart  by  the  iucreasfjd  number  of  cells.  There 
is  no  new  formation  of  vessels.  The  tubercle  contains  no  blood  vessels.  The 
tubercle  txacilli  lie  especially  inside  the  ^iant  cells,  but  also  in  their  vicinity. 

If  these  changes  have  progressed  far  enough,  they  become  vii*ible  to  tlie 
naked  eye  as  a  small,  circumecrihed  grayish  point,  the  HO-culled  miliaiy  tuber- 
cle. From  tlicse  minute  nodules  the  disease  itself  obtained  its  name  of 
tulffireulosis.  By  ap[>roximation  and  coalertconce  of  neighboring  tuliereles — 
for  these  keep  dev(^b»piiig  beeauj^e  of  the  f^jircad  of  the  local  infection^ — the 
tiiliercular  formation  continually  extends  itself,  an<l  tliufi  arc  gradually  formed 
the  large  tubercular  nodules,  and  finally  the  diffuse  tubercular  new  growth 
or  the  diffuse  tubercular  infiltration. 

The  iul>ercular  new  growth,  as  such,  differs  but  little  histologically  from 
otlier  infectious  tumors,  such  as  those  seen  in  syphilis  and  leprosy.  Tuber- 
culosis, however,  has  a  characteristic  difference  in  its  final  stages  of  cheesy 
degeneration  and  eventual  disintegration  of  the  new-formed  tissue,  processes 
which  are  connected  in  part  with  the  absence  of  blood  vessels  and  the  conse- 
quent deficiency  of  nutrition  of  the  new  forutation,  in  part  with  the  toxins 
that  are  elalji-rated  by  tlie  tubercle  bacilli.  Both  the  tul>ercular  infiltration 
and  also  the  portions  of  the  original  tissues  inclosed  by  it  perish,  lose  their 
nuclei,  and  finally  become  disintegrated.  The  manner  in  w)iich  they  are 
destroyed — namely,  "fatty  degeneration" — belongs  in  the  group  of  the  so- 
called  coagulation  necroses  (Wcigert).  This  process  is  recugnizahle  to  the 
naked  eye,  because  the  tubercuhir  infiltratioa  when  it  becorues  thus  degen- 
erated takes  on  a  pronounced  yellowish  color.  Whenever  the  neon»tic  portions 
of  tissue  are  superficially  situated  they  are  cast  off,  giving  rise  to  tubercular 
ulcers. 

Alongside  the  tubercular  new  formation  there  arc  found  in  the  organs 
affected  with  tuberculosis  various  innanmiatory  prot^essea,  either  simple  or 
suppurative  or  hemorrhagic.  We  may  therefore  surmise  that  the  tul)ercle 
bacilli  (or  the  cbeniical  toxins  formed  by  tlicin),  besides  tlieir  cliarocteristic 
effects,  act  simultaneously  in  another  role  as  excitants  of  inllamitmtion ;  but 
it  is  very  probable,  and  especially  so  in  pulmonarj'  tuberculosis,  tiiat  nu»ny  of 
tlie  inflammatory  changes  which  arise  are  not  peculiar  to  the  tuberculosis  as 
such,  but  are  to  be  regarded  as  secondary  processes  (viflr  infra)  for  the  devel- 
opment of  which  the  preceding  tubercular  new  growth,  as  it  disintegrates, 
furnishes  a  suitable  soil. 

As  regards  the  s|)ecial  anatomical  processes  and  apj>earances  in  jnilmonary 
tuberculosis,  the  tul)erculous  change  usually  begins  in  the  walls  of  the  smallest 
bronchi,  or  not  rarely  in  the  alveoli  themselves.    At  any  rate,  the  disease  does 
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not  begin  in  many  diiTereut  parts  of  the  lung  at  ome.  but  probably  in  one  or 
two  circumscribed  spots  only,  and  in  a  great  majority  of  cases  in  one  apex. 
Tlie  tubercular  infiltration  botjins  in  the  walls  of  Xho.  bpoiuln.  and  Ihence 
gradually  extends  towiinl  thu  perijjhfry.  The  original  tulK'rrulnu.'i  bronchilis 
beeouies  a  tuberculous  ix;ribronchitiH.  The  infurtiuus  material  extends  from 
its  original  focus  by  means  of  the  lympti  and  blinid  clianiiclfi  out  into  the  sur- 
rounding tissue;  and  also  as  soon  as  supertieial  ulceration  takes  place^  the  in- 
fwtious  matter  is  liable  to  Ik*  carried  by  Ihi'  inspired  air  into  other  bronchi. 
Thus  the  diaeaHed  spat,  Hirial!  at  iliMy  kt-fpn  ^rmlually  extending.  Tubercu- 
lous f>erihn»nehitiH  is  usually  eanily  recognized  with  the  naked  eye.  \Vn  notice 
the  little  lumen  of  the  lironchuB  in  the  inithlle  (»f  the  *'  cheesy  "  nodule,  which 
at  first  is  gray  and  later  yellowish.  Many  of  the  adjacent  noHules  run 
together  in  part,  and  even  entirely.  The  lumen  nf  the  tirnnclniH  is  either 
wholly  plugged  by  the  infUlrationj  or  the  destnu:tii>n  of  the  necrotic  cells 
begins  in  the  midst  of  the  peribronchitis.  In  the  latter  case  the  lumen  is 
enlarged  to  a  little  irregular  liole — the  first  beginning  of  the  formation  of  a 
canity. 

The  alveolar  tissue  of  the  lung  uannot  long  remain  unaffected,  with  such 
a  disease  of  the  smaller  bronclii.  Lobular  atelectasis,  the  necessary  result  of 
every  pennanent  bronchial  obatruction,  must  arise,  but  this  soon  passes  (by 
penetration  or  asjiiralinn  of  the  geriMs)  into  a  lobular  pneiunouia*  which  from 
its  sj>eci(ic  nature  later  becomes  caseoua.  Wc  caiiiKiL  gn  itilu  the  histological 
details  here.  The  alveoli  are  tilled  with  pus  corpuscles  and  large  epithelioid 
cells,  which  are  considered  by  many  authors  to  lie  the  oltt^pring  of  the  alveolar 
epithelium.  The  nlve(dar  walls  are  also  infiltrated.  This  iinally  ivsults  in 
the  destrnction  of  the  cheesy  and  necrotic  tissue,  and  conscfiucntly  in  the 
formation  uf  cavities.  At  other  times  the  neighboring  nodules  run  together, 
and  the  tubercular  intiltration  thus  extends,  giving  ri.se  to  a  difTuse  caseous 
pneumonia.  These  processes  may  all  be  readily  re<'Ognized  by  the  naked  eye. 
The  earlier  stages  of  atelcctai^irf  and  inliltration  correspond  to  the  jelly-like, 
gray  coloring  seen  in  the  so-calleil  gelatinous  infiltration  of  Laennec,  and  the 
transition  to  caseation  is  recognized  by  the  eye  from  the  yellowish  color. 

Although  all  the  processes  thus  far  described  are  destructive  in  their 
nature,  changes  are  also  found  in  the  lungs  in  tuberculosis  which  seem  to  have 
a  tendency  toward  circuniscrihing  the  disease  and  toward  healing.  Promi- 
nent among  these  are  the  clinmic  interHtitial  processes.  We  meet  with  the 
formalitm  of  new  connei^live  tissue,  partly  about  the  tubercular  infiltration, 
but  eKfH?cially  where  tliere  is  already  destruction  of  tissue,  and  this  may  lead 
to  eontnicti<>n  and  the  fi)rmatioTi  of  a  lirni  cicatrix.  The  encajisulated  cheesy 
masses  may  then  be  in  part  reabsorbed:  in  pari  they  undcrgi>  calcification. 
The  possibility  of  such  a  halt  in  the  tuberculflr  process  depends,  however, 
upon  certain  conditions.  The  tubercular  new  growth  and  its  destruction 
must  not  advance  too  nipidl'y.  and  the  ncw-fonned  tissue  must  not  itself  be 
dest roved  before  il  lu'conies  ciititri/.ed.  We  see  tin'  cicatricial  fomuition, 
therefore,  more  es])ecirtlly  in  chronic  cases;  we  f\ni\  it  in  plat  es  which  liavc  Ih-cu 
affected  the  hmgest,  and  where  the  tubercular  procH.>a8,  jwrhaps,  has  finally 
<f»me  to  a  stajidslill  of  its  own  arcord.  Macroscojjically,  this  cicatricial  con- 
nective tissue  is  composed  of  a  thick,  firm  substance,  usually  pigmented — the 
so-called  pigment  iuduratiou.    If  the  cicatricial  formation  follows  a  previous 
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extensive  dftttriR'timi  of  Uie  puluiuiiary  tin-suL',  tlic  airwtfd  |M»rtiori  of  the 
lung  ma;^  thus  he  dirainished  tu  tees  thuii  half  its  original  hulk.  Cavities 
and  firm  cicatriiial  tinHuo  form  the  iiiiatoiriicnil  hajiis  of  sut'h  an  extensive 
"pulmonary  toMlruitiiin."  Either  tliD  cavities  are  formed  in  the  usual  way 
frnni  the  deslruetiun  of  lung  tissue,  or  they  may  he  simple  hroneluai  dilata- 
tions duG  to  the  traction  of  the  contracted  tissue — hronchiectatic  cavities. 

Tlie  eontrnctile  changes  in  pulmonary  tuhercuKisis  teach  us  that  the  tnJjer- 
eular  proeiiss  is  in  itsidf  capaide  (jf  healing.  The  incurnhility  of  mast  eases 
of  phtliisis  is  due  to  tlie  fact  that  the  infectinus  niaterial  from  ever)'  exist- 
ing tul>ercular  nodide  is  carried  into  other  bronchi,  and  there  sets  up  a  new 
tul>erculosiB.  Thus  the  disease  is  constantly  extended.  The  original  tuber- 
culosis, which  waft  loculi/ed  in  one  apex  i>nly,  gradually  s[>reads  to  the  lower 
portion  of  the  luui;.  The  infectious  malerial  is  carried  by  cou^hinfr  into  the 
trachea,  and  from  this  puint  may  he  carried  hy  inspiration  into  the  other  lung. 
This  becomes  diseased,  and  finally  there  is  such  an  extensive  destruction  of  the 
lungs  as  to  make  the  further  ('ontiinnmee  of  life  impnssilde. 

Besides  the  sjiet  idc;  tuberculous  lesions  in  phthisical  lungs,  there  are  very 
often  found  sim])le  inliammntory  processes,  such  as  bronchitis  and  lobular 
catarrhal  pneumonia;  sometinica,  also,  aUhough  seldom  of  great  extent,  croup- 
ous pneumonia;  and  iinaUy,  in  exceptional  instances,  limited  f<M*i  of  gangrene. 
These  si'cundary  diseases  not  sjwcifkally  tubereulons,  and  yet  almost  always 
associated  with  tuhereulosis,  are  of  the  greatest  clinical  importance.  They 
probably  are  tlue  in  most  instances  to  the  influence  of  secondary  pathogenic 
germs  (particularly  streptococci,  less  often  diplococei,  etc.),  for  which  the 
tubercuhif*is  has  merely  pr*'pared  a  favorable  soil.  Many  clinical  phenomena 
(particularly  most  of  the  febrile  exacerbations  of  the  disease)  dc[iend  upon 
these  secondary  intlamniatory  processes  which,  in  their  turn,  promote  the  fur- 
ther extension  of  the  tuberculosis.  Thus,  frequently,  inftaminatory  lesions 
which  are  due  to  secondary  infection  finally  are  transformed  by  the  invasion 
of  tul>ercle  bacilli  into  foci  of  tuberculosis. 

If  we  consider  the  list  of  anatomical  processes  which  are  found  in  tuber- 
culosis of  the  lungs,  and  which  nmy  tie  combined  in  the  most  manifold  ways, 
we  can  understand  the  great  diversity  in  the  anatomical  pieture  in  ditTeront 
cases.  Primary  tuhercuh^sis  of  the  bronchial  wall  and  tuberculons  peribron- 
chitis, diffuse  cheesy  pneuirumia,  and  deslrm  tioii  of  the  tubercular  new 
growths,  with  the  formation  of  cavities,  on  the  one  hand;  contracting  inter- 
stitial pneumonia,  cieatricini  formation,  and  pigment  imluration  on  the  other 
— these  arc  the  comparatively  simple  anatomical  lesions  from  which  the  whole 
process  of  pulmonary  tubenulosis  in  its  most  varied  form.s  is  composed.  Be- 
sides this,  we  often  find  here  and  there  one  or  more  miliary  tubercles  scattered 
through  the  lungs,  which  are  probably  due  very  largely  to  an  extension  of  the 
infectious  material  by  means  of  the  blood  or  lymph  current ;  and  finally  the 
already  mentioned  processes  of  secondary  inflammation,  such  as  bronchitis 
and  pneumonia. 

The  swondary  tul)erculous  diseases  of  the  pleura,  the  bronchial  glands, 
and  other  organs,  will  receive  a  special  description. 
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CLINICAL   HISTORY   OF   TUBERCULOSIS  IN   GENERAL  AND   OF 
PULMONARY   TUBERCULOSIS  IN   PARTICULAR 

In  juiljpng  of  the  various  appearances  in  the  clinical  pidurc  of  tuharuu- 
loeis  we  nmst  especially  consider  the  following  points;  The  place  of  the  first 
infection  is  of  eliief  importance— tliat  is,  the  place  wliei'c  a  local  aircLtiuii, 
set  up  by  the  tubercuhms  poison,  first  arises.  One  can  reatJily  umlcratiuul 
why  all  those  organs  which  are  directly  exposed  to  infection  from  without 
are  most  frc<juently  affected  with  primary  tulwrculosis.  Very  often,  as  we 
have  said,  tiie  lungs  are  the  organs  first  attacked.  IjCss  often  the  upper 
respiratory  passages^ — viz.,  the  iiiryiix  arul  nose.  In  other  castw  t!ie  tubercle 
bacilli  fasten  first  upon  the  digestive  tract  (the  intestines,  less  often  the  phar- 
ynx and  the  tunj^e).  In  many  other  cases,  however,  it  cannot  l»e  that  the 
tubercle  bacilli  directly  reach  tho  organ  winch  seems  to  be  first  affected. 
This  is  true  of  the  sn-caflpd  tuhcrculosis  of  serous  membranes,  nf  tlie  tul>er- 
eulosis  of  lymph-glamls,  nf  bones  and  joints,  of  llic  brain  and  of  tl:e  genito- 
urinary tract.  Investigators  have  yet  to  determine  the  paths  by  which  the 
tubercle  bacilli  reach  the  respective  organs  in  these  cases.  The  glance  which 
we  have  just  taken  at  the  organs  most  frefjuently  attacked  by  tubercMlnsis 
shows  the  great  clitncal  variety  of  tuberculous  diseases  viewed  from  this 
aspect. 

Anotlier  reason  for  the  great  variation  in  the  course  of  tuberculosis  is 
found  in  the  fact  that  the  extension  of  the  local  tul»erculnr  process  varies 
very  greatly  as  regards  time.  Tuberculosis  in  one  case  may  pro«hu'e  the  most 
extensive  destruction  in  Utlh  lungs  in  a  few  months  or  even  weeks*  ami  in 
another  case  it  may  remain  almost  t|uiesccnt  for  years,  or  advance  only  very 
slowly.  We  do  not  kmiw  fully  on  what  these  differences  depend,  but  much  is 
certainly  due  to  tlie  hygienic  inilucncus  under  wliich  the  patient  lives.  In  the 
last  analysis,  hnwcvLT.  vvc  arc  often  Icil  to  think  of  iiulividua]  clifferences  of 
constitution,  which  now  check  and  now  favor  the  rapid  extension  of  the 
disease. 

This  predisposition  is,  in  most  cases,  congenital,  hnt  fiometimea  acquired. 
This  is  particularly  true  df  alcnlmlic  subjects,  who  often  evince  a  feeble  power 
of  resistan(e  to  tidKTcidnsis,  altlunigh  nriginiilly  of  vigorous  c<mstitution,  so 
that  the  ra|>idly  spreatJing  or  ''galloping"  forms  of  tuberculosis  arc  particu- 
larly common  in  drnnkards. 

A  third  and  final  reason  for  the  differences  in  the  course  of  tuhprculous 
infection  is  the  manner  of  the  further  extenision  of  the  tuKcrcnIons  poison  in 
the  b<Mly.  As  we  shall  .«ee  in  the  description  of  tuberculosis  in  single  organs, 
there  are  different  ways  in  which  tulierculosis  may  pass  from  one  organ  to 
another.  Many  contingencies  arc  involved  here,  and  we  can  easily  compre- 
hend how  greatly  the  whole  clinital  course  of  the  disease  must  be  modified 
by  the  rapi'lity  and  the  drgree  in  which  individual  organs  are  affected. 

After  these  preliniinary  remarks  we  will  pass  on  to  the  description  of  the 
clinical  course  of  pnlnnmary  tuhcniilosis. 

The  onset  of  |inlrii(>njiry  luben'ohisis  is  i|iiite  slow  :md  gmdiial  in  the 
majo?-ity  of  rases.  The  [uitienl  van  give*  i»nly  an  upproxinuile  idea  of  the 
time  when  he  hegjin  to  he  ill.  The  symptoms  ait*  referred  ilireclly  to  the  re- 
spiratory organs.     The  cough  and  its  attendant  expectoration  are  the  chief 
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tliin^^K  vi'hieh  affect  liiin.  Moreovur,  Uiere  is  often  pain  in  tiie  chost,  either  the 
pleuritic  stasis,  or  pain  in  the  sternal  region,  or  pain  between  the  shoulder 
hluilos.  Some  phyeieians  are  inclined  to  refer  thono  huckaches  of  incipient 
tulxTciilosis  to  tuberculous  disease  of  the  bronchial  lymph-nodes  {vide  :supra). 
The  patient  is  also  apt  to  complain  of  shortness  of  breath,  especially  on 
exertion. 

Besides  these  8}Tiiptoni8,  wiiich  point  pretty  directly  to  disease  of  the 
respiratory  orfi:aus,  there  are  ofleu  tiuile  slrikhig  general  symptoms.  The 
patient's  fjtiaciaiion  is  eH|>eviaIIy  nulinjahk!.  Tlii;^  may  l»e  partly,  though  not 
wholly,  (:x])hiim'd  by  bin  loss  of  appetitL*.  licsidcK  the  eniuciation  there  is 
a  steadily  increasing  palkir  of  the  t^kin.  T\m  patient  nUo  sliows  a  general 
dulfncps,  weaknesH,  and  disinclination  to  work.  There  in  not  infro(]nently 
a  sligfit  riiJc  of  temperature  in  the  first  stages  of  the  ilisease,  which  causes 
subjective  feelings  of  cliilHness  iind  fever.  Severe  night-sweats  nmy  also  be 
noticed  early.  The  pulse  rate  is  almost  invariably  accelerated,  even  in  the 
absence  of  fever- 
Any  such  constitutional  disturbance  should  lead  the  physician  not  to  regard 
the  mild  thoracic  Hvniptoms,  which  arc  alnn  prescnl,  as  insignificant,  but  to 
think  of  the  jMissibility  of  incipient  tul)erculosia.  It  is  very  important  to  re- 
member that  the  pulmonary  symptoms  may  be  entirely  subordinate  to  the 
general  !«ymptoms  mentioned,  ami  that  the  patient  himself  is  apt  to  jiay  little 
or  no  atleiition  to  thum.  Incipient  phthisis  is  therefore  frcijucntly  diag- 
nosticated as  simple  "  chlorosis  '*  or  **  gastric  catarrh  "  for  a  long  time,  and 
is  treated  us  such.  An  early  and  careful  physical  exauiination  of  the  lungs 
and  of  the  expectoration  is  the  only  protection  against  such  an  error. 

Both  the  pulmnmiry  and  the  general  Kvmpt<jrMfi  as^unie  significance,  if  we 
liave  to  do  with  a  patient  in  wliotn  wc  suspect  u  "  tuftcrculuiit?  jtrcdisposition." 
We  very  often  meet  persons  in  whoso  family,  either  in  the  parents  or  the 
brothers  and  sisters,  several  cases  of  pfithisis  liave  occurred.  They  are  persons 
who  are  always  pale  and  weak,  and  who  have  previously  shown  a  special  lia- 
bility to  catarrh  and  other  diseases  of  the  respiratory  organs — e.g.,  ]>neu- 
nionia.  They  have  perhaps  had  diseases  whicli  our  present  tlieories  bring 
into  direct  relation  with  tuberculous  infection.  We  refer  to  those  quite  fre- 
quent cases  of  pulmonary  tuberculosis  in  individuals  who  have  previously  suf- 
fered from  **  scrofulouH  tiiseascs,"  such  as  chronic  swelling  of  the  !ytn{)h- 
glands,  chronic  affections  of  the  eye  or  ear,  or  fungous  diseases  of  the  bones 
and  joints,  pleurisy,  etc. 

Although  the  first  symptoms  of  pulmonary  tuberculosis  often  develop  in 
those  who  were  not  quite  well  l>efore.  thif!  is  true  in  only  a  part  of  the  cases. 
We  often  .see  precisely  the  same  symiitoms,  bolii  the  pulmonary  and  the  gen- 
eral, occurring  in  jwrsons  who  previously  seemed  quite  well  and  strong.  No 
constitution  is  perfectly  protected  against  the  disease.  We  have  even  seen  the 
herculean  athlete  of  a  circus  die  of  phthisis. 

In  distinction  from  the  slow  and  grailual  nictbod  nf  the  development  of 
tuberculosis  which  ban  just  licen  described,  llic  iirst  syinplnms  in  other  cases 
may  be  more  sudden.  A  definite  exjMimirc  is  often  given  as  a  cause,  after 
which  the  first  svTnpitmis  of  the  tlisease  have  speedily  duvelopetl.  It  goes 
without  saying  that  we  must  ctHisider  thcsi;  }iarmful  inlluenccs — a  chilling  of 
the  body,  a  cold  draught,  overexertion,  or  marked   mental  excitement- — at 
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most,  BS  exciting  causes.  When  pulmonary  tuherciilosis  begins  somewhat 
ahruptlvy  cither  the  initial  symptoms  are  from  the  start  directly  referalile 
to  th*»  respiratory  orfjnns  (ooufijh,  tlioracie  pnin,  ilyspna-ii).  or  the  ehegt 
KyniptDriit;  rimy  he  (il>s<urc<l  hy  the  severity  of  the  runfttilulinmil  ilislurhnnce. 
ThuH  we  recall  a  numhor  of  cases  in  wiiich  young  piTson;*  fell  sick  rather  sud- 
denly with  somewhat  severe,  febrile  constitutional  disturbance.  At  first  no 
canse  of  the  fever  could  be  found,  so  that  the  diagnosis  was  doubtful,  or  was 
suppo«<ef]  to  ]ni  ty]>hnid  or  some  other  disease.  Then  after  ii  time  thoracic 
eyinptonis  devoN^ped  and  piilinormry  tuberculosis  could  be  rueo^niized.  In 
nmst  eases  tlie  illness  wuuld  take  n  rather  rapid  eourse.  That  form  nf  pulmo- 
nary tuljerculosis  wliich  is  termed  "  pneuniouie  *'  (vule  infra)  also  exhibits 
a  decideiily  acute  onset. 

Th(»se  cases  of  puhiumary  tul)erculosis  whieli  l>egin  with  hemoptysis  are 
of  special  practical  importance.  Of  course,  it  must  be  understood  that  the 
tu^K'reular  process  in  the  lung  has  existed  for  some  time  before  the  bltwd 
appears.  But  in  tlie  midst  of  apparent  health,  or  after  some  slight  constitu- 
tional disturbance,  comes  a  cough  with  blwHly  exi)eetoration.  Very  often  the 
further  symptouis  ctf  pulmonary  tuberculosis  follow  directly  upon  this  initial 
hemoptysis  (vide  infra). 

In  conclusion,  those  cases  are  to  be  mentioned  in  which  the  first  signs  of 
tulwrculosifi  appear  not  iu  the  hmgs  but  in  the  larynx.  The  full  descriplicm 
of  these  cases  has  already  been  given  in  the  chapter  on  laryngeal  tuberculosis. 

The  further  course  of  pulmonary  tubeituiosis  may  vdry  so  much  that  it 
is  impossible  to  give  a  complete  enuincraliou  of  all  the  possibilities. 

In  some  cases  it  advances  rapidly.  We  can  make  out  the  extension  of  the 
*^1TIWT  objectively,  almost  from  week  to  week.  At  first  the  apes  of  one  lung 
ftlODd  is  attacked,  soon  after  the  lower  lobe  of  the  same  lung,  then  the  other 
lung,  either  at  the  apex  first  or  in  the  lower  part.  Besides  the  pulmomuT 
symptoms,  there  is  quite  a  high  fever,  rapidly  increasing  emaciation,  and  gen- 
eral loss  of  strength.  Death  ensues  in  a  few  months.  We  term  such  cases 
florid  phtliifiia,  or  *' galloping  consumption." 

In  other  cases,  liowevcr,  the  disease  has  a  remarkably  chronic  course.  Its 
onset  is  very  gradual,  or  else,  after  rather  an  acute  onset,  there  is  a  compara- 
tive cessation  of  all  symptoms.  The  tlioraeic;  symptoms  do  not  disappear,  but 
they  are  only  trifling,  and  do  not  disturb  the  palieul.  Physical  examination 
of  the  lungs  docs  not  hIiuw  any  extension  of  the  process  for  months.  The 
fever  which  accouijjanies  it  is  slight,  if  there  be  any.  The  patient  remains 
quite  well  nourished,  but  in  some  caaea  there  is  a  good  deal  of  weakness. 
He  feels  better  and  worse  by  turns,  his  condition  being  greatly  influenced  by 
the  care  and  nursing  lie  receives. 

Unilateral  contracting  plithisis  especially  has  this  compunitivety  favor- 
able course  (ride  aupra).  The  afTcction  remains  confined  to  mu'  lung  for  a 
long  time.  The  occurrence  of  contraction  shows  the  slight  tendency  of  the 
tul>ercular  prwes's  to  advance,  and  with  satisfactory  care  the  patient  may  re- 
main quite  well  for  years. 

In  cases,  ton,  which  have  had  severe  symptoms  for  a  long  time,  a  temporary 
standstill  of  the  atfection  may  take  place,  or  an  actual  improvement  in  all  the 
symptoms.  At  other  times,  in  cases  which  have  made  no  advance  for  a  long 
time,  the  symptoms  suddenly  grow  worse. 
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There  are  all  possible  varieties  between  the  extremes  of  flonil  plithisis  and 
the  very  ebronif  irasua  wliicli  last  for  years  ami  cUM-Uiles.  If  wu  retail  llie  fur- 
ther m<«litifati(nis  which  IIm*  cnutse  of  the  disease  may  nssuttie  if  riniiplicalions 
arise,  we  can  appreciate  th^^  manitVild  character  of  the  clinical  picture  uf 
phthisis. 

Most  cases  uilli  ileiiniie  signs*  of  somewhat  extensive  disease  terminate 
fata]ly.  Death  ensues,  either  with  the  signs  of  general  exiiaustion,  or  as  a 
result  of  tlie  final  failure  of  ro8[)iration ;  or  it  is  due  to  tlie  <x;currence  of 
complications,  such  uh  iuhcrculous  meiiinitcitis,  miliary  tuk^'culosis,  pulruo- 
nary  hemorrhage,  or  pnianiuidionix.  Yet.  on  the  other  hiiiul,  if  the  tuliercu- 
loflis  is  not  extensive,  Ihe  liisetise  may  terniinate  in  conifilete  recovery-  To 
Bay  how  frecpient  recovery  is,  is  diRieult,  for  it  is  probable  that  many  insignifi- 
cant cases  escape  <tia>;riosis.  Furlhermore,  a  distinction  should  be  drawn 
between  recovery  rmrn  a  standpoint  of  palholot^'ital  anatomy*  rnraning  com- 
plete cicatrizatittn,  witli  disai^peunuue  of  all  tubermlar  new  growth,  and  recov- 
ery from  a  clinical  standpoint  [arivst],  meaning  disappearance  of  all  symp- 
toms.   Often  appaK'Ut  recovery  proves  deceptive. 


SPECIAL  SYMPTOMS  AND  COMPLICATIONS 

I.  Lnng  Symptoms. — Pain  in  ihe  r/jc«(.— Extensive  destruction  of  the 
lungs  may  occur  without  any  feeling  of  pain.  Mnny  cases  of  phthisis  are 
painless  throughout  tJicir  course.  In  oilier  cases,  however,  the  patient's  chief 
complaint  is  of  severe  piiins  in  the  siile  or  in  the  front  of  the  cliesl.  Theiie 
are  probably  always  due  to  coexisting  alTections  uf  the  pleura,  such  as  pleu- 
risy, or  pleuritic  adhesions.  In  patients  who  sulTer  from  severe  cough,  pains 
sometimes  arise  in  llie  alxfoniinni  niusi-lcs  arid  at  the  insertion  of  the  dia- 
pbrngm»  due  to  the  excessive  musculnr  contraction.  It  has  !)eon  above  pointed 
out  that  the  diseased  lympb-noiles  at  the  roots  of  the  lungs  may,  in  some 
cases,  be  the  cause  for  the  spontaneous  backache,  or  for  the  tenderness  on 
pressure. 

Cough. — In  the  majority  of  instances  cough  is  one  of  the  most  distressing 
BjTnptoms  of  phthisis,  but  its  severity  varies  very  much  in  different  Individuals, 
and  at  diiTt-rent  limes  in  llie  same  patient.  We  sometimes  see  cases,  particu- 
larly in  senile,  insensitive  individuals,  in  which,  in  spite  of  advancing  phthi- 
sis, cough  is  remarkably  slight,  or  entirely  absent.  Ju  cases  with  severe  cough, 
it  is  often  worse  at  nigh!,  but  jmroxysms  of  roughing  of  long  duration  are 
also  a[it  to  come  on  in  the  morning  or  evening  hours,  which  are  ]minful  and 
very  distressing,  and  exhausting  for  the  patient.  The  rough  is  usnnlly  asso- 
ciated with  a  more  or  less  abundant  expuL-toration,  hut  sometimes  there  is 
chiefly  a  dry  cough.  The  cough  hccomes  very  severe  if  thr*  tuberculous  affec- 
tion attacks  the  larynx  and  trachea  (see  lai'vngeul  tuberculosis). 

Expectoration. — Tlie  amount  of  ex|»ectoration  differs  very  much  in  differ- 
ent cases.  It  is  most  abundant  when  there  is  extensive  formation  of  cavities 
in  the  lungs.  In  such  rases  it  is  often  evacuated  in  the  nuirning  by  persist- 
ent coughitig.  The  consistence  of  tlie  great  part  of  the  s|mtum  is  muco- 
purulent, and  it  dilfcrs  little  fnun  tliat  of  simple  bronchitis;  in  fart,  a  large 
part  of  the  phtlnsical  expectoration  comes  from  the  catarrhal  inllaniniation 
itf  tbi'  hnmchinl  mucous  membrane.    Usually,  however,  the  amount  of  mucua 
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as  compared  with  the  amount  of  pus  is  less  in  phthisical  spuluni  than  in 
that  of  simple  bronchitis.  The  sputum  is  therefore  less  viscid  and  more 
fluid.  The  amount  of  inucu.-*  in  the  oxpettoration  is  also  apt  to  be  greater 
in  chronic  bronchitis  than  in  tidH.'rculosis,  although  mucus  is  seen  in  the 
latter.  The  expectoration  which  comes  from  cavities  is  almost  pure  pus, 
with  only  a  sU^hi  amount  of  stTum  and  nmcus  inteniiixnd.  Such  pputum 
consists  often  of  large  w'unrate  masses  dcRTihtMl  as  nuriumilar,  or  roin-shapcd. 
If  rt'ceivxMl  in  water,  tly/uneven,  rouj^h  hurl'aee  of  thest*  luasw^s  is  often  evi- 
dent, and  suggests  their  fonjiation  m  the  irregular  pulmonary  cavities. 

Tlie  admixture  of  blood  with  the  sputum  is  of  givat  diagnostic  and  prac- 
tical importance.  Since  nn  other  dij;eas<»  so  often  gives  rise  to  the  prost*ncc  of 
blo*id  in  the  expeet(trati(m.  emighing  of  blood  (  hemoptysis)  is  almost  synony- 
mous with  nonsumptitm  among  the  laity.  Little  streaks  of  blood  in  the  expec- 
toration are  quite  frequent.  They  have  no  great  significance,  but,  of  c(Uir8e, 
they  may  sometimes  he  the  precursors  of  severe  hemorrhages.  Profuse  hemop- 
tysis lakes  place  wiieu  the  wall  of  a  little  piilrnonary  vessel — almost  aUvays 
a  branch  of  the  pulriioniiry  artery — is  inti  It  rated,  destroyed,  and  ruially 
enxled,  by  the  tubercular  new  growth.  The  reason  why  hemoptysis  is  not 
more  frequent  is  because  the  contents  of  the  vessels  usually  undergo  throm- 
boeis.  Severe  hemorrhages  very  often  have  their  origin  in  little  aneurisms 
of  the  branches  of  the  pulinonary  adery,  which  penetrate  into  the  interior 
of  the  cavities.  In  the  cases  of  fatal  hemoptysis  we  frequently  succeed  in 
Unding  the  little  aneurism  and  its  point  of  rujjture. 

Pulmonary  hemorrhage  occurs  in  all  stages  of  phthisis.  The  initial  hemop- 
tysis has  alreuily  hwu  iiicutioued.  This  may  he  Followed  by  other  symptoms 
of  pulmomiry  tuhenulosis,  or  the  hemoptysis  may  cease  without  any  imme- 
diate sequels.  I'ulmonury  Iiemorrhage  tnav  also  wcur  at  any  time  in  tfie 
further  progress  of  the  disease.  The  aitHmnt  of  blood  raistnl  is  variahle. 
Then;  may  he  one  or  more  tahh"s[innrifiils.  or  one  or  more  pints.  Tlw  hinod 
is  bright  red,  usually  (|iiite  frothy,  hiil  lilllu  tlotted.  and  in  part  mixeil  with 
other  c(mstituenlH  of  the  s|uitiim.  After  the  first  well-markeiil  lienioptysis,  the 
expectoration  usually  is  mixed  with  hlood  for  several  days.  Again,  there  may 
be  repeated  hemorrhages  in  a  short  time.  Sometimes  the  hemoptysis  begins 
abruptly,  not  infrequently  nt  night,  without  any  occasion.  In  other  eases,  the 
hemorrhage  is  refcrahle  to  Home  fllstinet  cause,  such  as  boiHIy  exertion,  a 
violent  paroxysm  of  coughing,  straining  at  stool,  mental  excitement,  and  the 
like.  Many  cases  of  phthisis  are  characterized  by  a  special  tendency  to  hemor- 
rhage, wldle  in  many  olliers  hensoptysis  never  occurs.  Severe  liemoptyses 
are,  of  c^^urse,  always  an  uu'lesirahle  and  dangerous  comjilieation,  since  they 
weaken  the  patient  very  m\K-h,  and  also  depress  his  spirits.  Many  patients 
maintain  their  pecidiar  careless  inditFerence,  which  is  almost  characteristic  of 
the  disease,  despite  the  spitting  of  hloi^d.  The  hemoptysis  may  sometimea 
be  tJie  diri'ct  »*ause  of  d*^alh,  hut,  as  a  rule.  lh«'  patients  survive  it.  We  have 
no  Inciter  means  of  detentdtitng  with  certainlv  ihe  irdlueiirc  whieJi  hemoptysis 
has  u|M)n  the  progress  of  tubercidosis  than  by  the  hodily  leiuperature.  If  there 
was  no  fever  before,  and  Llie  hemoptysis  fi\i*o  has  an  afebrile  course,  or  only 
a  very  brief  rm^  of  (oiqu'raliire.  IImmi  we  may  hope  in  geii<'ral  that  the  patient 
may  fully  recover  fnun  the  hemorrhage  and  lie  as  well  h.s  hefore.  If,  however, 
the  hemoptysis  is  followed  by  persistent  fever,  or  if  the  fever  which  may  have 
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previously  existed  bwonies  higher  and  uiore  persiHteiit,  wl^  have  every  reason 
to  suppose  tliat  the  tulwrcuhir  protrese  is  making  inorr  nipi<I  advuiic.cs  8ul»e- 
(juently  to  the  huinoplysin.  \Vc  ht'ie  nfijH'iul  n  ti'rnpenituri*  i-lmrl  ( Fi^.  50) 
illustrating  the  temporary  influence  of  a  hemoptysis  upon  the  temperature  in 


Hcninpt.v(ifB. 


40.' 


im.- 


Fio.  50. 


-luflucDoe  o!  a  pulmonnn*  tiomorrluiti!*?  upon  the  Ixxlily  tfimpcmturo. 
(ErltLaaaa  Mi^dicul  Cliiuc.) 


a  stationary  afebrile  case  of  pulmonary  tuherculoflis.  The  fact  that  the  fever 
preceded  the  hemorrhage  by  a  few  days  is  prohably  due  to  tlie  tuberculoufi  arte- 
ritis, because  of  whit^h  material  capable  of  exciting  fever  entered  the  circula- 
tion iK^fore  the  process  Jiad  caused  complete  destruction  and  bursting  of  the 
arterial  wall,  and  consequent  pulmonary  hemorrhage. 

A  pundent  sputum  intimately  mixed  with  blood  is  quite  frocpient  and 
cbarae<eri(*tic  in  many  cases  of  phthisis  with  extensive  formation  of  cavities. 
This  is  formed  in  the  cavities  from  the  mixture  of  the  punib'nl  secretion  with 
little  capillary  hemurrhages.  In  this  way  the  spulum,  wldeh  is  often  nummu- 
lar, assumes  a  greasy  character  and  a  reddish-Lrown  or  chocolate  color. 

If  fetid  or  gangrenous  jjrocea&es  develup  in  the  lungs,  the  s]niliim  beemnes 
fetid.    In  some  cases  we  see  temporarily  in  ])hlhisi8  the  cliarartcrislic  sputum 
of  ertnifMius  piieunumia,  wiiieh  comes  from  portions  of  Uie  lung  attacked  with  A 
secondary  pneumonia.  " 

Mieroficopie  examination  of  the  sputum  may  show — besides  the  onlinary 
morpliohjgicnl  elements,  such  as  pus  corpuscles,  red  hhiod  corpuscles,  ami  epi- 
thelium— two  constituents  which  are  of  dcciilcti  diagnuslie  importance:  clastic 
fibers  and  tubercle  bacilli. 

The  demonstration  of  elastic  fibers  in  the  expectoration  permits  us  to 
decide  with  certainty  that  there  is  a  destructive  process  in  tlic  lungs,  and 
thus  it  usually  is  direct  proof  of  tuberculosis.  Elastic  fibers  are  also  found 
in  pulmonary  gangrene,  and  in  cases  of  pulmonary  abscess,  as  well  as  in 
tubercult»sia,  but  these  diseases  are  easily  recognized  by  the  other  peculiaritiea  ■ 
of  the  B[mtum.  The  search  for  elastic  fibers  in  the  expectoration  of  tul)ercu-  ™ 
lous  patients  demands  a  certain  amount  of  practice.  We  are  niost  sure  to  find 
them  if  we  look  in  the  sputum,  when  it  is  spread  nut.  for  little  Icntifnrm 
particles,  which  can  easily  be  discerned  with  the  naked  eye.  These  consist  of 
necrotic  shreds  of  tissue  torn  of!  from  the  walls  of  cavities.  If  we  preas  one 
of  these  "kernels'^  umler  a  cover-glass  we  find,  in  the  iniilst  of  the  granular 
detritus,  IwautifuUy  twisted  elastic  iibers,  which  often  have  quite  a  definite 
alveolar  arrangement  (see  Fig.  51).    The  elastic  tissue  is  the  only  ooe  spared 
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in  the  general  destruction.    There  ia  a  special  method  of  looking  for  elastic 

[fibers.     The  sputiim  is  boiled  in  podium  hydrate,  diluted  with  water,  and  we 

'look  for  elastic  fibers  in  tlie  prcripitate  wliich  then   forms.     We  arc  never 

justified,  however,  in  deciding  tliat  pulmonary  tulRTculosia  it^  absent  l)ecause 

we  do  not  find  elastic  fibers  in  the 
sputum.  Their  presence  alone  had 
real  diagnostic  significance. 


© 


Fig.  51. — Elastic  fibers  from  the  sputum  of  a 
ctLse  of  pulmuuary  tub«rciUotUH. 


Fio.  52. — Tubercle  bacilli  in  the  sputum. 


t 


The  discovery  of  tubercle  bacilli  in  the  expectoration  of  phthisical  patients 
1b  of  much  greater  iiiifKirUnco,  anil  often  thin  alone  ix  decisive  (see  Fig.  *i2). 
They  were  first  demoiiHtralcd  by  Kocti,  but  Kiirlich  ileviscd  the  first  simple 
method  for  their  (li.-:covcry,  wbieb  can  l>e  easily  employed  by  any  pliysician. 

The  simp]ei*t  metliud,  and  the  one  which  we  now  enipbiy  almost  exclu* 
sively  for  staining  the  bacilli,  is  as  follows;  Some  of  llie  sputum  ia  nibbed 
between  two  cover-glasses,  whicli  are  then  slowly  separated^  leaving  upon  each 
cover-glass  a  very  thin  layer  tif  sputum.  In  order  to  fasten  tbis  sfnituin  upon 
the  cover-glass,  the  latter  is  passed  three  times  slowly  tlirough  a  gns  flame. 
The  cover-gla.ss  is  now  held  with  a  pair  of  forcejis  and  ctjvered  witli  the 
following  staining  fluid  (carbnl-fuchsin  solution),  which  was  first  proposed 
by  Ziclil  and  Neelsen  :  Dit^tilled  water^  100  parts;  crystal?  of  carl>olic  acid, 
5  parts;  fuchsin,  1  part;  mix,  filter,  and  add  alcohol,  10  parts.  This  staining 
solution  upon  the  cover-glass  is  Iieated  to  boiling  for  a  short  time,  and  then 
the  staining  is  completed.  The  cover-glass  is  now  washed,  first  in  absolute  alco- 
hol, tlien  in  distilled  water,  then  plactsd  for  alwmt  two  miiiutcs  in  a  solution 
of  '2  parts  of  methyl  l»Uic  in  10<J  parts  of  a  twcnly-Ove-per-ceiit  t-ohitiou  of 
Bulphuric  acid.  The  acid  blcucbes  out  the  dilTused  fucbsin  stain,  leaving  the 
tubercle  bacilli  still  colored,  while  the  pus  corpuscles  are  colored  blue.  The 
preparation  is  now  rinsed  in  water,  dried  between  two  pieces  of  filter  paper, 
and  examined  in  Canada  balsam.  Tl^e  whole  process,  when  on*?  has  had  a 
certain  degree  of  experience,  requires  four  or  five  minutes.  The  number  of 
bacilli  in  different  cases,  and  at  different  times  in  the  same  case,  varies  con- 
siderably. The  more  abundant  the  bacillij  the  more  reason  have  we  to 
suppose  there  is  a  rapidly  advancing  process  of  ulceration,  but  of  course  we 
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vain  never  draw  a  broad  conclusion  as  to  the  extent  of  the  tuhcrculouB  disea^ 
from  the  nurnljcr  of  hacilli  in  the  sputum.  Our  only  information  on  this 
point  must  come  from  the  phygical  examination,  and  other  clinical  observa- 
tions. On  tlie  other  hand,  the  diacrnostic  siijniticance  of  the  demonstration 
of  bacilli  with  rcganl  to  llie  recognition  of  a  pulmonary  tubercuhjsis  cannot  be 
overrated.  A  positive  result  i^  absolutely  decisive,  and  liie  diagnosis  of  tul>er- 
culosis  of  the  lungs  ought  certainly  never  to  be  made  uidess  the  bacilli  have 
been  demonstrated.  \'ery  fre<]uently  hrtrilli  iimy  be  found  in  the  sputum  in 
early  cases,  at  a  time  Avhen  nt>  t»thcr  certain  sign  of  tnUereulosis  can  !»e  de- 
tected. On  the  other  hand,  we  scarcely  need  to  puint  out  that  tbe  physician 
should  be  cautious  in  the  interpretation  of  negative  results.  In  all  suspicious 
casee  we  must  repeat  the  examination  of  the  sputum  over  and  over  again. 

Dtjspnfvn. — Many  pn*ieiits  hnrdly  ever  curiipluiri  of  their  breathing  in  spite 
of  extensive  destruelion  itv  the  lungs.  A  patient  who  is  luueh  emaciated  mani- 
festly needs  little  oxygen,  and  the  increased  frequency  of  respiration,  which  is 
almost  constant,  can  satisfy  his  needs.  If  there  is  a  greater  demand  upon 
the  respiration  a  subjective  feeling  of  dyspncjca  nuty.  of  course,  very  readily 
occur,  especially  nn  a  sliglit  bfniily  exertion.  In  numy  cases,  however,  the 
patient  complains  of  a  dillk-ulty  in  breathing  even  when  quiet,  especially  if 
pleuritic  pains  or  adhesions  between  the  surfaces  of  the  pleura  prevent  him 
from  taking  a  deep  breath ;  and  in  tlie  final  stages  the  Hyspna»a  may  be 
extreme. 

2.  Sjrmptoma  on  Physical  Examination,' — In  matiy  cases  inspection  gives 
us  that  geaerul  im|>ression  of  tlic  [latient  which  we  term  the  **  phtjiisical 
habit/'  The  sjwcial  signs  of  this  are  as  follows:  A  slender  but  often  quite  a 
tall  frame,  weak  museular  development,  fC  thin  layer  of  fat,  a  pale  and  per- 
haps very  delicate  fskin  with  a  liluisb  translueence.  sometimes  a  circumscribed 
**  hectic  *'  flush  in  the  cheeks,  a  long  and  slender  neck,  a  long  and  flat  thorax, 
small,  thin  hands,  etc.  Of  course  tliis  characteristic  constitutional  haliit  is 
not  equally  well  marked  in  all  cases.  The  inspection  of  the  thorax  is  of  special 
value.  Tlie  phthisical  or  ''paralytic"  Ihnrax  is  generally  nt»ticeable  fnuu  its 
length,  but  it  is  narrow  and  Hat.  Ununuul  widtb  of  single  intei-c(Kstal  spaces, 
and  acuteuess  of  the  epigastric  angle,  are  associated  with  a  long  thorax. 
The  sternum  is  also  long  and  narrow,  and  the  sternal  angle- — Louis'  angle — is 
sometimes  particularly  prominent.  The  supraclavicuhtr  ami  intrnclavicular 
foHsa*  are  sunken,  the  neck  is  svasteil,  iin<l  the  Hhoubler  blades  stand  ont  from 
the  thorax.  On  (comparing  the  two  halves  of  the  thorax  we  very  often  observe 
ft  distinct  drawing  in  and  tlattening  (contraction)  on  the  side  most  affected. 
This  change  is  most  frequently  in  the  up[>er  and  anterior  portions  of  the  cheat, 
but  it  is  not  rare  even  in  the  posterior  and  lower. 

The  paralytic  form  of  thorax  is  very  often  seen  in  phthisis,  but  it  may  be 
entirely  absent. 

The  respiration  is  usually  soracM'hat  accelerated,  and  sometimes  quite 
markedly  so  in  women  with  di8ea.se  of  the  apices.  The  femiTiine  tyj>e  of  high 
thoracic  breathing  is  largely  changed  to  low  thoracic  or  diaphragmatic  breath- 
ing.    A  unilateral  impairment  of  respiration  is  of  greater  important^;  in 

'  The  mgniacAncc  of  the  X-ray  fxamioation  will  be  cooaidered  in  the  8e<!tion  deftling  with  tbi 
diAcno^  of  puimonory  tuberculosis. 
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such  a  case  the  apex  in  front  or  even  the  whole  side,  if  there  be  phthisis  of 
the  lower  ImIh.',  Ia;:H  in  inspiration.  The  rcppiration  is  sometimes  irregular, 
e8ptvially  if  there  l>f  jileuritii;  pains. 

Tlie  resullti  of  pert'UHsion  are,  of  wmrse^  ontirt-ly  ilefwndcnt  upon  t\\v  sort 
of  anatoniitiil  i-hanges  in  the  lungK,  an*!  \wmv  iliWvr  wry  greatly  in  dilTnrent 
cases.  Sin('e  the  phthisit-al  pmncss  tK'gins  in  tlio  apiecfl  in  the  majority  of 
cases,  our  chief  attention  is  tnrnerl  to  the  condition  of  fhe  upper  portions 
of  the  lungs  on  percussion.  8ltgi»t  changes  in  percussion  may  wholly  escape 
discovery.  Only  when  tl»e  air  containe«l  in  \hc  lung  tissue  in  the  part  alFected 
is  n»placed  to  a  certain  degree  by  the  tulx^rcular  infiltration  does  the  percus- 
sion note  l^ecome  dull.  Ihiilateral  dulbicg*  at  (he  apex  is  therefore  one  of  the 
most  frequent  physical  signs  of  phthisis.  We  can  make  it  out  moat  plainly 
in  the  upper  anterior  intercostal  spaces  first,  and  in  incipient  caees  often  in 
the  supraclavicular  fossa.'  only,  hut  it  is  also  observed  sometimes  in  the  hack 
in  the  suprasca]>uliir  fossa*. 

As  the  infiUratiou  advances  the  dullness  hecoines  nu)re  extensive.  For  the 
accurate  determination  of  the  limits  of  ilullnrss  in  the  upper  portions  of  the 
hings.  we  reconiOK'ml  that  fUTcussion  should  he  practiced  in  such  a  way  ns  to 
prweed  from  (he  normal  resonance  of  the  lower  portions  upward  toward  the 
affected  area.  This  method  is  parlicvdnrly  useful  for  tfie  hack  of  the  chest. 
If  light  ]>ercussion  is  practiced  from  below  upward  on  both  sides  of  the  ver- 
tebral colunm  of  a  normal  chest,  the  percussion  note  will  be  of  the  approxi- 
matL'ly  siimc  clearness  and  pitch  u])  to  the  apices.  If,  on  the  other  hand,  as 
is  the  rule  in  tuhcrcuh>sis,  we  are  dealing  with  disease  in  the  upper  jjortion  of 
the  Inng^  and  nornuil  lower  lohes,  a  decided  change  in  the  percussion  note  will 
be  heard  either  at  the  level  of  the  nwt  of  the  lungs  or  when  the  upper  lol>ea 
are  reached.  The  note  is  dull,  or  its  pitch  is  changed,  becomes  tymjmnitic, 
etc.  This  metfuHl  of  percussion  for  the  demonstration  of  beginning  a]>ical 
dullness  apj)cars  more  advantageous  to  me  than  the  metluM!  usually  ttnploved, 
of  comparison  of  the  percussion  notes  on  the  two  sides.  With  sinudtaneouB 
disease  of  both  apices,  slight  dullness  may  be  more  easily  overlooked  with  the 
meljiods  of  percussiim  usually  emfdtjyed.  Within  certain  limitations  the  ver- 
tical method  of  jm  rcu>wioii  from  bidow  u(>war(l  also  gives  the  most  trustworthy 
information  as  to  tlie  extent  of  the  lesion  in  cases  of  advanced  tuberculosis. 
In  the  percussion  of  the  apices,  KWinig  lays  special  stress  upon  the  diag- 
nofttication  of  possible  retraction  nf  the  ujiices,  by  the  fact  that,  with  the  patient 
in  the  liorizontal  posturr.  tlu'  width  af  pulmonary  resonance  is  dituiuisbcd  in 
the  supraclavicuhir  fossae  in  front,  or  over  the  ajMLrs.  posicritu'ly.  This  method 
sometimes  gives  very  go<nl  results,  but,  in  my  exjierience,  it  is  of  less  prartical 
value  than  the  direct  demonstration  of  apical  dullness.  Often  the  dullness 
takes  a  tynipiinitic  quality  as  a  result  of  <Iiunnish*'d  teusicm  in  the  lung,  or 
more  or  less  pulmoimry  retraction.  Changes  iu  tension  may  render  the  reso- 
nance, in  beginning  tuberculosis,  deeply  tympanitic  without  any  accompanying 
dullness. 

The  formation  of  cavities  in  tuberculosis  has  a  great  influence  on  the  per- 
cussion note.  The  dullness  on  percussion  may  thus  become  deeid^lly  less,  the 
degree  of  resonance  depending,  of  course,  upon  the  fullness  of  the  cavity  find 
the  character  of  the  surrounding  tissue.  We  often  find  a  decided  tympanitic 
resonance  or  a  combination  of  dullness  and  tympany  over  a  cavity.    The  dif- 
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Auscultation  hIso  givi's:  no  spctial  (uilhognuimmiL-  signs  of  plilliisis.  Vary- 
ing with  tlie  character  and  extent  of  the  tul>erciiluafi  e'lian^us,  almornial  re- 
pfiiratory  gonnik  anil  inlv(.*nlitioiis  snunds  are  iicanl  in  \Amv  of  tlif  n«frninl 
vesii'ular  inurnnir.  With  fili^htur  chunfi:L\s  the  ve^fieular  Ijri'athing  i.«  merely 
modified;  it  seems  remarkably  diniiiiifslied  or  interrupted  [*' cog-whoel  "],  or 
sometiiTies  exaggerated,  with  proUnii^ed  exfjiration.  When  tlie  infiltration  of 
the  lungB  inereasee,  we  fhid  l)raiielii<d  respiralinn  in  place  of  the  vehicular 
breathing;  luil.  on  tlie  other  hand,  the  formation  of  a  cavity  is  a  fre<|uent 
cause  of  bronchial  resfiinitidn. 

Various  sorts  of  moist  rfiles  are  amoni^  the  most  freijueut  and  diagnostieally 
important  of  the  auwnUatorv  sif»tiP  of  ]>iithiHis.  Tliey  are  eaused  hy  the  eol- 
let^'tion  of  secretion  in  llie  brnnehi,  nr  in  [iidiiitmary  eavilies.  The  more  ahuu- 
danl  and  (ifjuifJ  thr  secretion  is  whiih  in  t^et  in  motion  hy  the  air  current  which 
traverses  it,  IIju  more  abundant  und  tnoister  the  n'lles.  The  larger  tlie  si)iue  is 
in  which  they  develop,  the  coarser  they  are.  Besides  the  true  moist  riilea, 
there  are  also  dry  bronehitic  rfdeB  (sibilant  or  sonorous)  oceanionally  to  be 
heard  in  portions  of  tlie  tuhereuhnn*  lung.  In  general,  we  may  wjy  that  tlie 
extent  of  the  tuberculous  dist'ane  in  the  lungs  cnn  be  dtierinined  by  no  symp- 
tom 80  surely  as  by  the  auscultatory  sigjis  relating  to  the  respiration,  and  the 
adventitious  sounds  which  may  be  present. 

PuYfsicAL  DiAONOsis  OK  Is'ciiMKNT  PiiTHisis. — The  importance  of  the 
diagnosis  of  early  [ihthisiB  is  so  great  thai  we  will  brielly  pketch  its  most  im- 
portant pbvt^ical  signs.  Now  that  the  examination  of  the  sfiutum  for  tubercle 
bacilli  \ihy^  by  far  the  most  prominent  jmrt  in  the  recognition  of  incipient 
tuberculosis,  and  is  the  only  decisive  evidence,  the  physical  signs  of  this  con- 
ditiitn  have  lost  much  of  their  former  importance.  Despite  this,  the  determi- 
nation of  the  seat  and  extent  of  the  early  process  is  extremely  desirable.  We 
will  mention  the  following  symptoms:  1.  Constant  and  evident  diminution 
of  the  res])iratory  murmur  at  one  apex,  especially  if  it  is  associated  with 
marked  deficiency  of  the  respiraton'  movement  on  the  affected  side.  In  some 
cases  the  respiratory  rminnur  on  the  diseased  side  is  not  weaker,  but  it  has 
a  more  indcHnitc  and  harsher  cbanuter;  or,  again,  it  may  Ix*  rude,  sharp,  and 
"puerile."  2,  Markedly  interrupted  respiration  at  one  apex.  3.  A  prolonged 
expiratory  murmur,  which  has  a  harsh  character.  4.  The  discovery  of  dry 
rhonc  hi  or  nmiKt  rales  at  one  ajK'x  is  most  inij'ortant,  since  we  know  by  exfie- 
rience  that  "apex  catarrhs"  are,  alnn»st  in\ariid»ly,  tub(*rcuhius.  .'i.  Definite 
duUnuBS,  apparent  on  repeated  examinations,  or  tympanitic  dullness  or  tym- 
pany at  one  apex.  6.  Evident  contraction  at  one  a|>ex,  as  reveak*d  by  ius[X!c- 
tion  or  percussion  above  the  clavicles.  7.  Some  authors  lay  stress  upon  a  sys- 
tolic murmur  in  the  subchivian  artery,  especially  loud  on  expiration.  This 
is  said  to  occur  in  the  beginning  of  plitliisis,  if  the  caliber  of  the  vessel  is  nar- 
rowed by  processes  of  contraction  in  the  neiglihoring  afu'X.  The  symptom  lias 
no  practical  significance,  however,  since  similar  vascular  murmurs  are  ot*ca- 
sionally  licanl  over  normal  apices. 

The  chief  rule  in  the  diagnosis  of  incipient  phthisis  miist  be  held  to  be 
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thie — not  to  give  a  definite  opinion  until  repeated  examinations  have  been 
mude.  The  other  portions  of  tlio  lungs  are  to  Ik*  farefully  examined  as  well 
as  tiio  apieet*,  since  in  not  very  rare  eases  tnlterciilosis  may  h^'^tjiii  in  the  lower 
lobes.  W'e  must  always  consider  other  circuniHtances  (heredity,  constitution, 
general  smptoms  of  the  disease,  fever,  expectoration,  etc.),  as  well  as  the 
physical  Pif^ns  presented  by  the  patient.  These  as  well  as  the  s|>ecific,  biological 
reactions  and  the  extfLMiiely  valuable  aid  to  diagnosis  rendered  by  the  X-rays, 
will  be  considered  below. 

Diagnosis  of  Cavities. — The  positive  diagnosis  of  pulmonary  cavities  by 
means  of  physical  examination  is  often  very  difHcult.  Anyone  who  will  com- 
pare the  diiicoveries  at  auto(>sies  wilh  the  results  of  previous  physical  exami- 
nation of  consumptives  will  be  in  a  ]»osition  to  confirm  the  trulli  of  this  state- 
ment. We  may  njentiou  as  the  cliief  symptoms  of  a  cavity:  1.  J^oud  bronchial 
respiration,  perhaps  of  an  amphoric  character,  in  places  where  the  percussion 
note  is  only  nlightly  or  not  at  nil  dull,  but  jterliups  tympanitic.  Such  a  con- 
dition means  that  the  brifnchiiiJ  respiration  is  not  due  to  an  inliltration  of 
lung  tissue.  Bnmeliial  rvs]jiration,  however,  may,  of  euurne.  be  heard  over 
cavities  which  are  surrounded  by  thickened  lung  tissue,  aud  hence  give  dull- 
ness on  percussion.  Pure  amphoric  respiration  is  very  characteristic  of  a 
cavity,  particularly  if  there  is  a  clear,  metallic  ijuality  to  the  sound;  but  this 
sort  of  respiratory  luurumr  is  heard  o!i!y  when  l!ie  cavity  is  cuiiipariUively 
large,  of  regular  sluifie.  and  with  smooth  walls.  Under  these  eircumstnnces 
the  raoist  rales,  if  liiere  are  any,  aUo  have  a  clearly  metallic  sound  (tinkle), 
and  the  percussion  resonance  may  also  be  distinctly  metallic.  This  lust  should 
be  denion.«trate4]  by  rod  percussion  witii  simultaneous  auscultation.  In  many 
cases  nf  this  sort  the  difTerential  diagnosis,  Ix'lwi.rn  a  large  cavjty  and  a  saccu- 
lated pneumothorax  (see  page  3H4),  is  very  dilfieult.  2.  The  so-called  meta- 
morphosing respiration,  which  begins  as  vesicular  and  suddenly  becomes  bron- 
chial, is  licurd  especially  over  cavities,  ami  hence  has  a  diagnostic  value.  3. 
The  ditfereiit  kinds  of  'Tliunges  in  the  percussion  note"  over  cavities  are 
important  signs.  The  most  freiiuent  and  of  greatest  practical  importance  is 
Wintrieh's  change  of  note.  This  is  when  the  tympanitic  resonance,  which  is 
obtained  over  the  cavity,  becomes,  on  opening  tlie  mouth,  more  decidedly  tym- 
panitic, louder,  and  es}>erially  mucl]  liighf  r.  The  res|>iratorv'  change  of  pitch 
of  Frirdreicli  usunlly  consists  of  a  liigher  pitch  on  inspiration,  but  hero  there 
are  numerous  variations.  Gerhank's  change  of  pitch  (Weil)  consists  in  a 
change  of  the  tympanitic  resonance  when  the  patient  changes  his  position,  the 
pitch  usually  being  liigher  when  the  patient  sits  up  than  when  he  is  lying 
down.  4.  Loud,  bultbliug  rales  are  one  of  the  most  frerjuent  signs  of  a  cavity. 
They  are  delinile  indiciitions  of  the  occurrence  of  riilcs  in  a  larger  space  than 
is  nonnally  present  in  the  apices  of  the  lungs.  If  we  liave  coarse  and  metallic 
rSIes  in  the  apices  of  the  lung,  there  is  considerable  proljability  of  the  exist- 
ence of  a  cavity,  inasmuch  as  the  normal  apices  cannot  produce  sucli  sounds. 
5.  Finally,  we  would  point  out  lliat  lar^je  cavities  not  infrequently  appear  in 
X-ray  pictures  in  the  form  of  distinct,  sharply  circumscrilted.  lighter  areas. 

In  addition  to  the  physical  signs,  tlie  nature  of  the  sputum  must  be  con- 
sidered. As  a  rule,  a  profuse,  purulent  clumpy  ("nummular^')  expectoration 
indicates  cavity  formation.  In  febrile  cases  of  phthisis  with  remarkably  little 
expectoration,  large  cavities  can,  as  a  rule,  be  excluded. 
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The  local  diecomforts  which  all  these  ulcers  cause  is  usually  very  considerable. 
IMasyiinnuted  miliary  tuherclee,  ttw,  have  been  rej>eatedly  seen  lu  tlie  mucous 
i?iemhraiie  tif  the  phanuA.  Pronouncetl  thrush  formation  sonietinios  develops 
iu  tlie  pharynx  of  patients  who  are  very  ill. 

3.  Stf/marh  and  Intestinal  Vanal — I't'nlonetim. — Tvihertular  ulcers  in  the 
mucous  nieinhrano  of  the  stotnacli  are  exceedingly  rare,  Imt  we  very  often 
notice  Bomc  symptoms  nn  the  part  of  the  stomach.  Loss  of  appetite  is  a  par- 
ticularly common  symptom  in  phthisis.  Vnmitin^  occurs  often  in  phthisical 
patients,  esp4»cially  when  the  larynx  is  involved.  It  is  usually  brought  on  by 
paroxysms  of  coughing.  Ijcss  fretpiently  the  cause  of  the  vomiting  is  gastric 
catarrh,  occasioned  by  the  irritation  of  the  sputa  wiiich  have  been  swallowed ; 
but  in  some  cases  tlie  gastric  symptoms  depend  upon  the  general  condition — 
e.  g.,  the  anamiia. 

Although  the  tubercle  bacilli  swallowed  with  the  sputum  hardly  ever  infect 
the  stomach,  probably  from  the  aciil  reaction  of  its  contents,  tliey  very  often 
attack  the  intestinal  canal.  In  t)ie  majority  of  tlie  cases  of  phthisis  we  find 
tubercular  ulcers,  either  singly  or  in  considerable  numbers,  in  the  vicinity  of 
Baiihin's  valves  [tlie  ileoca?cal  valve],  in  the  lower  part  of  the  ileum,  and  the 
uj»per  part  of  the  large  intestine. 

Intestinal  tnbenulosis  {q.  ik)  does  not  always  cause  very  marked  clinical 
symptoms,  hut,  as  a  nile,  we  find  diarrliea  in  patients  with  tubercular  ulcers  of 
tlie  intestine.  They  may  have  three  or  four  stools  in  the  twenty-four  hours, 
and  even  nujre,  hut  the  sIixiIh  have  noHiin^  ( fiaracteristic.  We  rarely  see 
a  slight  admixture  of  pus  or  blood  iu  thctn.  Tulwrclu  bacilli  have  beeu  repeat- 
edly discovered  in  the  dejections,  but  the  search  for  them  is  ratlicr  diflicult. 
We  must  call  attention,  however,  to  the  fact  that  many  patients  have  diarrhea 
during  life  in  wlimu  wo  tind  at  the  autnpsy  no  intestinal  tuberoulnsi^,  but 
only  a  simple  intestinal  catarrh.  Severe  diarrhea  of  a  persistent  and  refrac- 
tory character  may  also  occur  in  association  with  aniyloid  degeneration  of  the 
intestine,  which  is  not  infrequently  seen  in  connection  with  other  amyloid 
changes.  Sometimes  tulicrcidar  ulcerations  of  the  intestine  are  found  at 
autopsy  which,  rluring  life,  Jmd  caused  no  diarrhea. 

In  cases  of  severe  intestinal  tuberculosis  we  sometimes  meet  with  raeteor- 
ism.  With  deep  ulcers,  extending  to  the  peritoneum,  we  often  find  marked 
tenderness  of  the  abdomen. 

The  peritoneum  may  be  affected  by  the  tubercular  ulcers  of  the  intestine 
in  a  twofold  manner.  Genuine  peritonitis  from  i>eri'oration,  with  a  purulent 
or  even  a  sanJous  exudation,  ia  quite  rare,  and  is  excited  by  the  nipture  of 
an  ulcer  and  the  entrance  of  the  cfmtents  of  the  intestine  into  the  abdominal 
cavity.  An  infection  of  the  peritoneum  with  the  tuberculous  poison  is  more 
frequent.  This  may  arise  from  deep-seated  ulcers,  which  do  not  reach  actual 
perforation,  so  that  we  have  a  ]>eritoncal  tuberculosis  or  a  tuberculous  j>erito- 
nitis.  During  life  peritonitis  from  perforation  and  that  from  tuberculosis  are 
not  always  to  l>e  distinguished.  We  must  also  mention  that  simple  ascitic 
fluid  is  sometimes  found  in  the  abdominut  cavity  in  phthiais,  wiiich  may  lead 
to  a  false  diagnosis  of  peritoneal  tuberculosis. 

Another  way  iu  which  we  have  a  peritoneal  tuberculosis  in  the  course  of 
phthisis  is  from  the  extension  of  the  process  in  a  tulwrculous  pleurisy,  through 
the  diaphragm  to  the  peritoneum. 
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4.  Liver  and  Spleen, — We  very  often  find  a  few  or  even  many  tubercles  in 
the  liver  in  phthisis,  but  they  have  no  clinical  eiguificauce.  The  liver  is 
almost  always  infected  with  the  tuberculous  poison  from  tuherevilar  ulcers  in 
the  intestines,  from  which  the  poison  passes  to  the  branches  uf  tbe  ptu'tal  vein 
and  then  to  the  liver.  Fatty  liver  and  amyloid  or  laidaceous  liver  are  mure 
imjM>rtant  clinical  changes.  We  can  sometimes  re<;og»ize  the  former  by  mak- 
ing ont  on  physical  examination  the  increase  in  the  size  of  the  organ,  and  by 
feeling  its  characteristic  bhint  lower  etlga.  Moreover,  we  must  emphasize 
the  fact  that.,  in  our  experience,  fatty  infiltration  of  the  liver  is  fnund  much 
more  rarely  at  the  autopsy  of  consumptive  subjects  than  the  ptntcmcnfj;  of 
many  earlier  authors  would  lead  one  to  expect.  Still,  the  occasional  finding 
of  a  pronounced  fatty  liver  in  an  otherwise  extremely  emaciated  phthisical 
body  is  a  very  striking  though  not  yet  fnlly  explained  circumstance.  It 
would  almost  appear  as  if  the  fat  had  migrated  from  the  tissues  to  the  liver, 
and  remained  there  in  part  in  a  nonoxidi/ed  state. 

Amyloid  degeneration  of  the  liver  appears  almost  always  in  association 
with  amyloid  change  in  other  organs  (kidneys,  spleen,  intestine).  If  the 
amyloid  degeneration  is  advanced,  tiic  liver  is  c:onsiderahly  enlarged,  and  it  is 
usually  possible  to  feel  diHtinclly  its  sharp  and  resistant  edge;  and,  not  infre- 
quently also,  its  firm  upper  surface. 

Miliary  tubercles  or  single  large  tubercular  nodules  in  the  spleen  have  a 
pathological  interest  only.  Great  splenic  enlargement  is  found  in  amyloid 
degeneration. 

5.  Kidneys,  Urinary  Fa^sages,  and  Sextta-l  Organs. — The  presence  of  mil- 
iary tubercles  in  tlie  kidneys  is  the  first  change  in  them  to  be  mentioned,  but 
it  has  no  clinical  siguilicance.  Kxlcnsive  tuherculopis  of  tlic  genito-urinary 
apparatus,  however,  miiy  pniduce  marked  Kyfujitntiis,  such  as  pyuria,  ticnito- 
nrinary  tuberculosis  will  tic  discussc<l  in  a  hU'v  jmrt  of  this  work.  In  rcgiird 
to  the  symptoms  uf  amyh)id  kidney,  which  may  develop  in  the  course  of 
phthisis  in  connection  with  amyloid  disease  in  other  organs,  we  will  refer  to 
the  section  on  renal  diseases. 

Genuine  easea  of  nephritis,  both  acute  and  chronic,  are  also  found  quite 
frequently  in  jththisis,  often  comluned  with  amyloiu  disease.  We  have  also 
observed  chronic,  hemorrhagic  nephritis.  The  extent  to  which  the  kidneys 
are  affected  cannot  escape  notice  if  the  urine  is  caiffully  examined.  The 
development  of  nephritis  is  probfihly  always  referable  to  the  excretion  of  toxic 
material,  arising  from  tlie  disensc  in  the  lung. 

6.  Circulatory  Organs- — ///orW.— The  rate  of  the  pulse  is  often  increased  in 
consumption.  This  increase  in  fre(|uency  may  be  merely  proportional  to  tlie 
fever,  if  any  exists.  It  is  also  usually  seen  and  it  may  be  considerable  when 
there  is  no  fever.  A  persistently  rapid  puUe,  when  the  temperature  is  little, 
if  at  all,  elevated,  may  therefore  be  an  important  diagnostic  sign  of  pulmonary 
(and  all  other)  tul>erculous  diseases.  Tim  increase  of  the  pulse,  which  readily 
comes  on  from  comj)aratively  trifling  external  causes,  is  especially  noteworthy. 
It  may  Iw  seen  after  slight  physical  exertion,  or  upon  mental  excitement,  as 
during  the  physician's  visit. 

Anatomical  changes  in  the  heart  arc  rare,  except  that  it  is  often  remark- 
ably small  and  flaccid.  Moderate  fatty  degeneration  of  the  heart,  slight 
endocarditis  of  the  valves,  or  occasional  tubercles  in  the  heart,  cause  no  syrap- 
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which  wr  have  alruiuly  Wrictly  rncntionecl.  The  disease  begins  in  a  decidedly 
Hcuti'  iininiii*!'  willi  iiyn|(iia'H,  l'i(M|ii<*til  tini^li,  nnd  pain  in  the  side.  Someliines 
\YV  oht^i'TW  v\vi\  H  distiiiL'l  inuittl  chill.  The  ex|ieclorution  is  scautyv  viscid, 
miU'OUB,  and  often  reddish  or  hemorrhagic.  It  8ometiiiie8  also  ha£  a  peculiar 
gn*t'ni«h  color.  Even  after  a  tvw  days  of  illness  we  find,  on  examination,  the 
well-marked  sipis  of  hihar  iniillration.  There  is  first  pneumonic  resonance, 
then  a  tlul)  (ynifmiiy.  with  (ine  nioint  rules  and  bronchial  breathing.  In  most 
cnRcs,  hut  not  all,  a  lower  lobe  is  involved.  The  disease  is  almost  invariably 
ropmled  at  limt  ns  a  crtm{M)UH  pneumonia,  but  the  ex]iected  crisis  does  not 
apjH'HT.  The  fever  remains  hi^h.  the  infiltration  does  not  undergo  resolution, 
the  n'lh's  iMfimu'  eoai*si'r,  the  patient  looks  pale  and  wretclied.  Xow,  suspicion 
of  tul^erculociH  henig  aroused,  the  sputum  is  carefully  examined,  and  soon, 
although  |MMhaps  not  at  the  first  e.vamination,  tui>ercle  bacilli  an*  found. 
Ni»Hrly  all  cam's  of  this  sort  take  a  rapid  and  unfuvonible  course.  They  may 
U^  called  galltipinj*  eousumplion.  I'lMtn  autopsy  we  find  diffuse  tuberculous  in- 
tiltmtion,  and  usually  incipient  cavity  formation  in  numerous  places.  Other 
portions  of  the  lungi*  than  that  fir^l  anil  most  violently  attacked  ordinarily 
presiMit  ct^nsiderahh'  tulx*rculous  change.  In  thei^e  instances  it  is  evident  that 
we  have  to  do  with  an  acute  infection  of  a  large  j)ortion  of  the  lung  with 
tuVrvlr  bacilli,  whieh  of  tbemsi'Kcs  exert  a  i>owerful  intlammatorr  action, 
with  unusual  vinilem*e.  In  some  cases  there  may  also  be  a  mixed  infection, 
due  to  the  pneu!mH'<*rcuA. 

We  have  swn  a  few  eases  in  which  the  pneumonic  form  of  tuberculosis  fol- 
lowed a  «evt*re  hemoptv^is.  In  tbes*'  instances  the  aspirated  blood  probably 
led  to  the  rapul  spn-ad  of  the  ioft^tion, 

S.  G«a«nl  Syaptoms  in  Pulmonary  Tubercolosia. — In  the  descripUoD  of 
the  general  cour^r  of  pulmonary  tubemilosis  we  have  already  mentioned  the 
tnlv9  of  the  con^itntional  sympiotus  in  diagnosis  and  prognosis.  h 

fmr^r, — Only  a  few  cam*  of  phthisis  nin  tbcir  courw  entirely  without  ferer,  ^ 
httt  it  may  bt  abnat  for  a  time,  even  for  weeks  and  months :  and  indeed,  in 

e«#e«  with  a  very  slow  and  farorahle 
•.-our^e  (e.g..,  where  there  is  nm- 
'ateral  rootractioo).  thtiv  uukj  be 
ito  fever  at  all  for  yeaiSw    The  naore 

lure  the  movt  oftea  ^all  we  find 
>ltght  elefntioM  «C  the  auw,  cinea 
when  the  pa/HtaH  m  tethag  weU. 
In  nonnnl  ladiTidvab  the  axillaTT 
'^mperatare  >MTdlT  «ter  rfe»s  ahoraS 
:^<r  I*  ««■   F.    tiir  to  t7^  C-).^ 

and  gCMffnl|r  it  i 
ttea»LrF.<3rC.K  A 
u^MtMue  ahoie  ML**   P.   {ST 

u  «jr  m\mjr  f.  {stjsr 
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tationB  of  temperature  to  100.4*"  or  101°  F.  (38°  to  38.5*  C),  eepecially  when 
observed  in  the  evening,  indicate  increaaetl  activity  of  the  tubercular  proce*,*. 
Very  often,  particularly  in  the  more  rapid  cases,  there  is  considerable  ele- 
vation of  temperature,  and  the  varieties  and  course  of  the  fever  are  more  or 
lef*  characteristic.  We  should  first  mention  the  "hectic  fever"  (see  Fig.  54) 
nhicU  is  often  observed.  For  iiionthg 
jthe  temperature  cliart  mnv  prust'iit  u 
uniform    a]>iic>tnuHr    with    »    rnnrriini; 


:a 


Icmporatun.'    aiMT'iucliiiiL'" 
normal,    \vlii1(>    tluTP 


i>r    ruarhiii:: 
is    a    n^LniUiy 


ali(.n  f-vrrv  cvojuu^r  to  liri"  nr  M)V 
:^U"  to  40"  i\\  Tn  K*'"fral,  the 
igher  the  evening  rxaocrhationfi  the 
iDiore  unfavorable  tlie  case.  In  some 
case?  the  tem|x'rature  rist^s  in  the 
morning  and  drops  in  the  evening. 
This  ie  the  so-called  inverted  type, 
and  is  nsually  an  unfavoral)lc  symp- 
^tom.       In    other    cases    the    tcnirtera- 
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ture    chart    is 


quite 


jrrct::uiHr ; 


longer 


Fio.  o4- — Hectic  fever  in  chronic  pulmouary 
tubcrcuIoAU. 


or  shorter  periods  of  j>crsistent  ele- 
vation alternate  with  periods  when 
there  is  no  fever.  Particuhirly  toward  tlie  end  of  the  rli.-ease,  as  the 
bodily  weakness  increases,  the  previously  regular,  intermitting  temperature 
grows  irregidar.  At  this  time  the  intermissions  often  become  more  marked, 
and  not  infrequently  collapse  temperatures — ^5*"  to  JKi.'J"  F.  (35"  to  34*"  C.)  — 
are  observed.  Again,  thu  fever  iimy  for  limited  periods  take  on  a  more  con- 
tinuous character,  probably  in  connectttm  with  exacerbations  of  the  tuliercular 
process.  In  some  few  cases  with  acute  onset  {vide  ttupt'ft)  we  liave  also  seen, 
in  the  beginning  of  the  disease,  a  tolerably  high  and  a]»proximately  continuous 
fever,  passing  gradually  into  the  ordinary  fehriy  hrjiira.  The  cause  of  the 
fever  in  pulmonary  tubcnidnsis  is  not  yet  Hcttled.  Tlie  special  question  is 
wiiether  the  tubercular  process  causes  the  ft^v^r  of  itself  <by  production  of 
toxins),  or  whether  the  fever  is  due  to  the  ^econiltiry  intlauiiuatory  processes, 
such  as  the  absorfition  of  septic  and  toxic  material  from  the  decomposing  con- 
tents of  the  bronclii  and  tht*  pulmonary  cavities.  The  practical  iiiiportitnce  of 
the  fever  in  jjulmoiuiry  tuljenulosis  is  very  great.  The  ciiiaciHiioa  and  weak- 
ness of  the  patient  arc  causnl  mainly  by  fever  (vidti  infra),  as  are  many  sub- 
jective syiu|itoins,  inelutling  hcmluche,  chilliness,  and  perspiration.  It  is  im- 
portant to  remember  tluU  in  observations  of  the  fever  we  possess  one  of  the 
most  positive  means  nf  forming  an  opinion  as  to  the  course  of  pulmonary 
tuberculosis.  In  cases  which  are  either  con»pletely  stationary  or  very  chronic 
there  is  no  fever  at  all.  The  suldebrile  comlition  shows  a  slow,  but  still  con- 
tinuous, advance  of  the  disease.  Continuous  hectic  fever  is  an  unfavorable 
sign,  and  indicates  a  comparatively  rapid  march  of  the  disease — the  more 
rapid,  the  higher  the  evening  temperature,  in  tin-  ilnrid  or  galloping  forms 
we  find  tolerably  high  fever,  at  times  continuous  and  at  times  remittent.  Sub- 
oonnal  temperatures  are  almost  alway.s  nf  bad  omen. 

All  changes  in  the  genernl  course  of  the  disease  for  better  or  worse  stamp 
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themselves  clearly  on  the  temperature  chart.  The  onset  of  complications  and 
swondary  diseaee  is  often  firBt  indicated  by  the  thcnnometer.  Whether  an 
attack  of  hemopt}'»iB  passes  over  without  ]>ermancnt  danin^c,  or  whether  it  is 
followed  by  an  aggravation  nf  the  disease,  can  usually  ht;  told  by  the  tem- 
perature tMK)ner  than  in  any  f»ther  way  (vide  futpra,  pa^e  2110).  Thus  we  see 
that  the  jiersisltuit  and  carerul  ofiservation  of  the  temperature  in  consumption 
deserves  to  rank  as  one  of  the  most  important  means  of  estimating  the  status 
and  course  of  the  illness. 

Emaiiation. — Tlie  great  emaciation  of  the  patient  is  very  striking  in  most 
cayes  of  plitliisis.  The  niupruliir  system  iintl  tlic  fiiMy  tissue  are  alTected  in 
equal  degree.  The  soft  parts  of  the  tliorax  are  often  especially  invidved. 
The  emaciation  is  due  in  part  to  the  patient's  loss  of  Bp(}etite,  and  to  the 
small  amount  of  food  which  he  takes  in  cnnse(|ui'nce  thereof,  hut  the  chief 
cause  lieti  in  the  j)ersistent  fever  tMid  the  inrre:ise<l  metainor[ihosis  i>f  tissue. 
Quite  a  high  degipp  of  emaciation,  however,  may  appear  in  the  l>i'ginning  of 
the  disease  witti  no  fever.  This  wc  are  wont  to  nscrihc  to  the  "general  ill- 
ness/* but  the  special  cause  of  it  is  unknown.  Under  favorable  external  con- 
ditions phtliisieal  piitients  nuiy  make  !]uite  a  decided  gain  in  weight,  espeeially 
at  the  times  wlicn  they  are  free  from  fever.  In  very  ehronic  eases,  which  run 
their  course  from  the  first  without  fever,  the  nutrition  of  the  ]intient  may 
remain  good  for  a  long  time.  Toward  the  cud  of  the  disease  emaciation  some- 
times reaches  its  highest  degree,  and  many  phthisical  patients  die  ''wasted 
to  a  skeleton  "  in  tlie  tnie  sense  of  the  word. 

Arivpinia — Color  of  the  Skin. — In  most  cases  ana-niia  appears  in  the  course 
of  the  disease,  to  Ue  recognized  by  the  )mle  and  sallow  color  of  the  skin  and  of 
the  visible  mucous  membranes.  The  nrrn'mia  only  rarely  reaches  that  degree  of 
peculiar  waxy  pallor  that  is  found  in  iilio|mthic  pernicious  anaemia.  If  the 
pallor  is  extreme,  however,  there  is  usually  some  spceinl  reason,  such  as  profuse 
hemoptysis  or  the  complicati(m  of  amyloid  degeneration.  The  existence  of  the 
anaemia  is  also  the  reason  why  the  phthisical  patient  does  not  look  cyanotic 
in  spite  nf  the  res]>iratory  disturbance.  In  the  more  chronic  forms,  where 
the  general  nutriti<m  sulFei's  less,  we  often  see  a  cyrtnolic  coloring  of  tlie  lips 
and  cheeks.  Sometimes  the  skin  of  phtlujiienl  [jatients  ussumes  a  dirty,  dusky 
hue.  We  have  already  spoken  of  the  circumscribed  "  hectic  flush  of  the 
cheeks"  seen  with  the  fever. 

General  Weakness — Xight-sueafs — Xervons  DistHrhanres, — We  need  not 
say  that  the  generul  emaciation  and  amiMnia  are  accompanied  by  a  marked 
dec-line  in  the  patient's  strength.  lie  finally  Ijecomes  so  helpless  that  he  can 
scarcely  move  alone  in  the  bed. 

The  tendem-y  which  very  many  patients  have  to  severe  night-sweats  is  uni- 
versally rtekuDwledged  Imt  not  wholly  ex])lained.  It  may  have  some  eonnoetiou 
with  the  fall  fn^n  tlie  evening  febrile  temperature  to  the  morning  remis-sion. 
and  perhaps  it  is  due  to  the  greater  accumulation  of  carbonic  acid  in  the  blood 
from  the  disturbance  of  respiration. 

The  disease  has  remarkably  little  influence  u]x>n  the  higher  nervous  func- 
tions, esfieeially  those  of  the  mind.  Most  jmtients  have  a  iierfectly  clear  in- 
tellect to  their  latest  breatli.  We  all  know  the  ermteuled.  hopeful,  sanguine 
tlis|K)sition  of  many  [>atients,  who  do  not  recognize  their  own  danger  until 
the  last  stages  of  the  disease.    Occasionally  the  anaemia  and  the  general  dia- 
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turbance  of  the  nutrition  of  tlie  brain  lead  lo  nitMital  alterations,  such  as  con- 
fusion, digtraetion,  or  nielanpiioHe  contlitions. 

We  find,  more  frequently,  dieturbauceg  in  the  |)enpheral  nerves  and  mus- 
cles. Among  these  are  neuralgic  ])ain8,  ar»d  pains  of  an  indefinite  character, 
which  have  their  i>eat  in  the  legs,  or  pometimes  in  the  arms,  especially  in  the 
ulnar  region  and  the  ttciatie  nerve.  Thtse  may  lie  very  di!?tressing.  Marked 
liyiK'rffistliesia  of  the  skin  and  deeper  parts  is  also  not  uncommon.  The  cause 
of  such  disturbances  is  prohahly  often  to  he  looktni  for  in  the  degenerative 
changes  in  the  ijeripheral  nerves  (Vierordt  and  others).  Well-marked  mul- 
tiple neuritis  has  been  repeatedly  ol>8erved  in  tuberculous  patients  (see 
\o{.  II). 

We  very  often  see  an  increased  reaction  upon  direct  mechanical  irritation 
in  the  emaciated  muscles,  and  ^cnt  liveliness  of  the  so-called  idiomuscular 
contractions,  wfiith  is  slinwn,  for  fxamph-.  on  prnusriing  thi-  pectoral  nmscles 
on  the  anterior  wall  of  the  cbci-t.  The  [itienoriiona  grouped  under  the  name  of 
tendon  rctloxop  nre  alKO  mnvh  inerrnscd  in  plithisis. 

4.  Symptoms  and  Complications  on  the  Part  of  Other  Org^ans. — 1.  Pleura, 
— Tn  pulmunary  tuberculosis  the  pleura  is  also  involved,  a.s  a  rule.  The  affetv 
i  tion  is  almost  always  the  result  of  a  direct  extension  of  the  putirss  from  the 

lung  to  the  pleura.  At  the  autopsy,  we  find  in  the  pleura  a  few  or  many 
miliary  tubercles,  besides  the  simple  inflammatDry  process — tubcrculuus 
pleurisy. 

In  many  cases,  in  which  we  have  to  do  only  with  an  adhesive  pleurisy  find 
with  jtleuritic  contraction,  we  can  merely  suspect  the  disease  of  the  pleura,  hut 
it  cannot  Ije  directly  made  out  and  <lilferentiatL"d  clinically  from  the  pulmonary 
affection.  In  other  cases  we  can  diagnosticate  a  dry  jdeurisy  in  phthisis  from 
the  occurrence  of  the  pleuritic  friction  rub.  The  symptortis  of  pl^mri^y  become 
more  marked  if  there  Js  a  [ilrmrilic  ciTusion,  which  is  usujtllv  rradilv  dis<ovcrrd 
by  a  physie-al  exniiiinatioiL  The  patienfs  ]^ain  and  dyspmeu  are  uriually  much 
increased  liy  sticSi  a  complication.  Besides  a  simple  serofibrinous  effusion  we 
cjuitu  fre(|tiviitiv  iinti  purulent  and  evn  lieinnrrlaHifir  I'fTusicjns  in  tnhen  iilf)Si^ 
^f  the  iilfur^. 

The  formation  of  pneumothorax  is  an  important  complication  in  the  ])leura 
in  phthisis.  It  is  due  to  the  rupture  of  a  superficial  imlmonary  cavity  i?ilo  the 
pleural  cavit}%  and  the  entrance  of  air  into  the  latter.  The  ditTerenl  forms  of 
pneumothorax  and  its  symptoms  will  be  described  under  di^■capcs  of  the  pleura. 

2.  Lanjnx,  Trachea,  and  Phanjnx — liutral  Vavitij. — The  symptoms  of  lar- 
yngeal tuU'rculosis  and  their  relation  to  puluumary  tuberculosi?;  have  already 
been  given  under  diseases  of  the  larynx  (see  page  17S).  Wu  saw  tliere  that, 
althougii  there  is  a  primary  laryngeal  tuberculosis,  most  cases  are  secondary  in 
their  develnpmeut  to  a  pulmonary  tuheri:ulosis. 

The  sariu*  holds  true  in  regard  to  the  muuh  rarer  tuberculosis  of  the  phar- 
ynx. In  s(uiie  cases  this  nuiy  be  of  primary  origin,  but  it  is  usually  a  result 
of  reinocutalion  with  tuberculosis  hy  means  of  the  sputum,  or  of  a  direct 
extension  nf  the  tubercular  process  from  the  larynx  to  the  pharynx.  Tuher- 
cular  ulcers  of  tlie  pharynx  are  foumi  uiosi  fre(|uontly  on  the  soft  palate,  im 
the  tonsils,  on  the  root  of  the  tongue,  and  on  the  boundary  la-lvvren  the 
pharvnx  and  the  larynx;  they  are  rare  in  other  parts  of  the  pharynx.  In 
exceptional  cases  tuberculous  atTcctions  are  seen  in  the  mouth — on  the  tongue. 
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Tlic  IfM'fll  (lisoomfortR  which  all  those  ulcers  cause  is  usually  very  considerable- 
Disseminated  miliary  tubercles,  too,  have  been  repeatedly  seen  in  the  mucous 
membrane  of  the  pharynx.  Pronounced  thrush  formation  sometimes  develops 
in  the  pharynx  of  patients  who  are  very  ill. 

3,  Siotuarh  and  JuUsi'mal  Canal — Peritoneum. — Tuhercnlar  ulcers  in  the 
mucous  membnine  of  the  stomach  are  exceedingly  rare,  but  we  ver}'  often 
notice  some  symptoms  on  the  part  of  tlie  stomach.  Loss  of  appetite  is  a  par- 
ticularly common  symptom  in  plithisis.  Vomiting  occurs  often  in  phthisical 
patients,  especially  when  the  larynx  is  involved.  It  is  usually  brought  on  by 
paroxysms  of  coughing.  Less  frc<]uently  the  cause  of  tiie  vomiting  is  gastric 
catarrh,  occasioned  by  the  irritation  of  the  sputa  which  have  been  swallowed; 
but  in  some  cases  the  gastric  symptoms  depend  upon  the  general  condition — 
e.  g.,  the  amemia. 

Although  the  tubercle  bacilli  swallowed  with  the  eputura  hardly  ever  infect 
the  stomach,  probably  from  the  acid  reaction  of  its  contents,  they  very  often 
attack  the  intestinal  canal.  In  tlie  majority  of  the  cases  of  phthisis  we  find 
tubercular  ulcers,  cither  singly  or  in  considerable  numl)ers,  in  the  vicinity  of 
Haufiin^s  valves  |tli*^  ilnocwoaj  valvejj  in  the  lower  part  of  the  ileum,  and  the 
upper  part  of  (lie  large  intestine. 

Intestinal  tulwrculosia  (7.  r.)  does  not  always  cause  very  marked  clinical 
symptoms,  hut,  a^?  a  rule,  we  find  diarrhpa  in  patients  with  tuberculnr  ulcers  of 
the  intestiuG.  They  may  have  three  or  four  stools  in  the  twenty-four  hours, 
and  even  more,  but  the  stools  have  nothing  characteristic.  We  rarely  see 
a  slight  adinixture  of  pus  or  blood  in  them.  Tubercle  bacilli  have  been  repeat- 
edly discovered  in  the  dejections,  but  the  search  for  them  is  rather  difficult. 
We  must  call  attention,  however,  to  the  fact  that  many  patients  have  diarrhea 
during  life  in  whom  we  find  at  the  autopsy  no  intestinal  tuberculosis,  but 
only  a  simple  intestinal  catarrh.  Severe  diarrhea  of  a  persistent  and  refrac- 
tory character  may  also  occur  in  association  with  amyloid  degeneration  of  the 
intestine,  which  is  not  infrG<:iuentIy  seen  in  connection  with  other  amyloid 
changes.  Sometimes  tubercular  ulcerations  of  the  intestine  are  found  at 
autopsy  which,  during  life,  had  caused  no  diarrhea. 

In  cases  of  severe  intestinal  tul>erculosis  we  sometimes  meet  with  meteor- 
ism.  With  deep  ulcers,  extending  to  the  peritoneum,  we  often  find  marked 
lemlerness  of  the  abdomen. 

Tlie  peritoneum  may  lie  afTeeted  by  the  tubercular  ulcers  of  the  intestine 
in  u  twofold  muuuer.  (ieuuine  peritonitis  from  perforation,  with  a  purulent 
or  even  a  sanious  exudation,  is  quite  rare,  and  is  excited  by  the  rupture  of 
an  ulcer  and  the  entrance  of  the  contents  of  the  intestine  into  the  ahdominnl 
cavity.  An  infection  of  the  peritoneum  with  tlie  tulierrnbins  pnison  is  more 
frequent.  This  may  arise  from  deep-seated  ulcers,  which  ilo  not  reach  actual 
jierforation,  so  that  we  have  a  peritoneal  tuberculosis  or  a  tubcrcuUais  perito- 
nitis. During  life  peritonitis  from  perforation  and  tiiat  from  tuberculosis  are 
not  always  to  be  distinguished.  We  must  also  mention  that  simple  ascitic 
fluid  is  sometimes  found  in  the  abdominal  cavity  in  phthisis,  which  may  lead 
to  a  false  diagnosis  of  peritoneal  tuberculosis. 

Another  way  in  which  we  have  a  peritoneal  tidjerculosis  in  the  course  of 
phthisis  is  from  the  extension  of  the  process  in  a  tuberculous  pleurisy,  through 
the  diaphragm  to  the  peritoneum. 
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4.  Liver  and  »<plcen. — We  very  often  find  a  few  or  even  many  tubercles  in 
the  liver  in  phthisis^  but  tliey  Imve  no  dinical  signiiininee.  The  liver  is 
almost  always  infected  with  the  tuberculous  poit^on  from  tubereulnr  ulcers  in 
the  intestines,  from  whicli  the  poison  jmsses  to  the  brandies  of  tlie  portal  vein 
and  then  to  the  liver.  Fatly  liver  and  amyloid  or  lardaceona  liver  are  more 
important  clinical  changes.  We  can  sometimes  recop^nize  tlie  former  by  mak- 
ing out  on  phyfiical  examination  the  incrca!;e  in  the  size  of  tJie  orf;an,  and  by 
feeling  its  characteristic  blunt  lower  edge.  Moreover,  we  must  emphasize 
the  fact  that,  in  our  experience,  fatty  infiltration  of  the  liver  is  found  much 
more  rarely  at  the  autopsy  of  consumptive  subjects  than  the  statements  of 
many  earlier  authors  would  lead  one  to  expect.  Still,  the  occasional  finding 
of  a  pronounced  fatty  liver  in  an  otherwise  extremely  emaciated  phthisical 
body  is  a  very  striking  tliough  not  yet  fully  explained  circumstance.  It 
would  almost  appear  as  if  the  fat  had  migrate<l  from  the  tissues  to  the  liver, 
and  remained  there  in  part  in  a  nonoxidized  state. 

Amyloid  degeneration  of  the  liver  appears  almost  always  in  association 
with  amyloid  change  in  other  organs  (kidneys,  spleen,  intestine).  If  tlie 
amyloid  degeneration  is  advanced,  the  liver  is  considerably  enlarged,  and  it  is 
usually  possible  to  feel  distinctly  its  stiarp  and  resistant  edge;  and,  not  infre- 
quently also,  its  firm  upper  surface. 

Miliary  tulxTcles  or  single  large  luhereular  nodules  in  tlie  spleen  have  a 
pathological  interest  oidy.  Great  splenic  enlargement  is  found  in  am^ioid 
degeneration. 

5.  Kidneys,  Urinarij  Pnsmges,  and  Sexual  Organs. — The  presence  of  mil- 
iary tubercles  in  tlu^  kidneys  is  the  first  clmrigf  in  Iheiii  Uv  he  nu'ntiimed,  hut 
it  has  no  clinical  sipiificance.  P^xtensive  tuberculosis  of  the  gen ito-uri nary 
apparatus,  however,  may  prodnco  marked  symptoms,  such  ns  pjiiria.  (Genito- 
urinary tuberculosis  will  he  discussed  in  a  later  part  of  this  work.  In  regard 
to  the  symptoms  of  amyloid  kidney,  which  may  develop  in  the  course  of 
phthisis  in  connection  with  amyloid  disease  in  other  organs,  we  will  refer  to 
the  section  on  renal  diseases. 

Genuine  cases  of  nephritis,  both  acute  and  chronic,  are  also  found  quite 
frequently  in  phthisis,  often  cond>ined  with  amyloid  disease.  We  have  also 
observed  chronic,  hemorrha;;ie  nephritis.  The  extent  to  which  the  kidneys 
are  affected  cannot  escape  notice  if  the  urine  is  carefully  examined.  The 
development  of  nephritis  is  probably  always  referable  to  the  excretion  of  toxic 
material,  arising  fr(»m  the  disease  in  the  lung. 

G.  Circulatory  Orgiins — Blood. — The  rate  of  the  pulse  is  often  increased  in 
coDsum]>tion.  This  increase  in  fivquencv  may  Ije  merely  proportional  to  the 
fever,  if  any  exists.  It  is  also  usually  seen  and  it  may  be  considerable  when 
there  is  no  fever.  A  persistently  rapid  pulse,  when  the  temperature  is  little, 
if  at  all,  elevated,  may  therefore  be  au  important  diagnostic  sign  of  pulmonary 
(and  all  other)  tulierculoue  diseases.  The  iiierease  of  the  pulse,  whicli  readily 
comes  on  from  coniparntively  Iriiling  exteriial  causes,  is  especially  noteworthy. 
It  may  he  seen  afler  slight  pliysical  exertion,  or  upon  mental  excitement,  aa 
during  the  physician^s  visit. 

Anatomical  changes  in  the  heart  are  rare,  except  that  it  is  often  reinark- 
ably  small  ami  flaccid.  Moderate  fatty  degeneration  of  the  heart,  slight 
endocarditis  of  the  valves,  or  occasional  tubercles  in  the  heart,  cause  no  symp- 
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toms.  The  occurrence  of  tuberculous  pericarditis,  however,  ia  important. 
This  alniogt  always  arises  from  the  extension  of  the  tubercular  process  from 
the  adjacent  pleura,  hut  in  exceptional  cases  pericar<liti.s  has  been  seen  as  a 
reriuh  i.'f  rapture  of  a  tuberculous  lyniph-glanJ  or  a  puhnonarv  cavity  into  tiio 
pericardiuai.  Ia  jruiiiy  cases  of  tuberculosis  the  blood  shows  a  simple  aiwKmia. 
As  u  rule,  the  number  of  red  bluod  ceils  is  not  lowered  as  much  as  is  the  per- 
centaj^e  of  hemoglobin.  A  moderate  polynuclear  leucocytosis,  with  a  lowered 
proportion  of  lymphocytes,  is  often  found  in  advanced  tulwrculosis  with 
fever.  In  cases  with  severe,  persistent  dyspntva  (cojnjwnsatory?)  increase  in 
the  red  blood  cells  and  hemoglobin  is  sometimes  observed. 

7,  Lijmph-giands. — The  lymph-glands  are  a  favorite  scat  for  tul>erculou3 
changes.  We  have  stated  above  that  the  so-called  scrofulous,  cheesy  lymph- 
glands,  wJiich  are  seen  chiefly  in  the  neck  anti  the  sxilhe,  are  affected  with 
tubercle  in  the  majority  of  cases.  The  tuberculous  infeulion  probably  develops 
here  from  slight  injuries  and  excoriations  of  the  skin,  by  which  the  bacilli 
«nter  the  body  and  reach  the  neigiiboring  glands  by  means  of  the  lymph  cur- 
rent. In  other  cases  the  infection  comes  perhaps  fmm  tlie  mucous  membrane 
of  the  pharynx.  In  tulierculosis  of  internal  organs,  too,  we  very  often  And  the 
corresponding  lympli-glands  enlarged  and  more  or  less  chc^esy.  The  bronchial 
lymph-glaTids  are  swollen  as  a  result  of  pulmonary  tulierculosis,  the  mesenteric 
and  retroperilnnea!  glainls  bs  a  result  of  intesliiuil  IuImitcuIosis.  The  tuber- 
culosis ol"  the  bronchial  lymph-glands  is  ol'  especial  imp<n'tance  in  children. 
Indeed,  the  tubcrculnus  virus  which  has  gained  access  to  the  lungs  may  appar- 
ently reach  the  bronchial  glands  by  means  of  the  lymph-channels,  passing 
through  without  alTecting  the  lungs  tlipnisotves,  and  occasion  a  tuberculous  dis- 
ease of  the  ghmds.  Bronchial  gljinds,  thus  iliseased,  may  involve  the  lungs 
by  direct  or  indirect  (via  the  tymph-channcis)  infection.  Kccentiy.  as  above 
mentioned  (page  277),  theiv  lias  been  a  tendency  to  refer  j>rimary  tula-rculous 
disease,  even  in  adults  On  some  cn.sos,  at  least),  to  the  bronchial  lymph-nodes. 

Pressure  from  (he  enlarged  ghinds  inny  affect  the  air-passages,  the  branchea 
of  the  pulmonary  artery,  the  veins,  the  recurrent  nerve  (paralysis  of  the 
vocal  cords),  and  even  the  aorta.  Perforation  of  the  cheesy  bronchial  glands 
into  the  oesopliagus,  the  blood  vessels,  etc.,  lias  also  been  observed.  Tubercu- 
losis of  the  bronchial  glands  does  not  present  any  definite  type  of  disease, 
however.  Very  doubtful,  too,  is  the  interpretation  of  luiy  statements  con- 
cerning ]>ainful  points  in  the  back,  (»r  certain  painful  sensations  felt  in  conse- 
quence of  pressure  upon  the  bronchial  lymph-glands  by  means  of  a  Iwugie 
in  the  oesophagus.  X-ray  examination  (see  Plati>  11)  gives  by  far  tlie  most 
certain  clew  to  the  diagnosis  of  tuberculosis  of  the  bronchial  glands,  if  the 
plates  are  examined  witliout  bias  by  experienced  men.  The  author  himself 
observe<I  a  noteworthy  case  of  tuberculosis  of  the  bronchial  glands,  with 
compression  of  one  vagus  nerve  in  a  patient  who,  during  life,  for  weeks 
coughed  up  large  amounts  of  a  purely  seromucous  expectoration  containing  no 
bacilli. 

8.  yervous  Stjstf.m, — We  have  already  mentioned  various  nervous  symp- 
toras  in  the  description  of  the  general  symptoms.  We  nmst  also  add  that 
tubereulons  meningitis  is  seen  at  the  tenninati(m  of  |)litbisis  (see  Vol.  II), 
and  that  large  solitary  tultercles  may  occasionally  develop  in  the  central  nerv- 
ous svstem. 
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9.  Sl'in. — Wc  have  spoken  of  the  great  tendency  wliich  many  patients  liave 
to  severe  sweats,  especially  at  night.  The  frequent  appearance  of  pityriasis 
vensicolor,  especially  on  the  skin  over  tlie  thorax,  is  also  worthy  of  note.  We 
often  see  moderate  cetlema  of  tlie  legs  and  ankles,  which  is  due  to  weakness 
of  the  heart.  More  marked  OMlenia  of  one  leg  sometimes  ai'ises  from  throm- 
bosis of  the  femoral  vein.  We  must  also  mention  here,  in  conclusion,  tlie 
speciiic  tuberculous  difiease  of  the  skin,  lupus,  and,  in  addition,  the  so-called 
cutaneous  tuberculides.  The  manner  of  infection  is  very  evident  in  some  cases. 
Thus,  for  example,  in  a  woman  who  had  for  a  long  time  washed  the  soiled 
li&ndicerchicfs  of  a  ver}'  sick  consumptive,  I  observed  a  tuberculous  skin  lesion 
of  the  nature  of  the  so-called  "  post-mortem  tul>crcle,"  formerly  so  commonly 
seen  among  pathologists.  In  thin  case  the  sourLc  of  infection  was  very  evi- 
dently the  sputum.  The  details  of  the  diircrcnt  types  of  tuberculous  bkin  dis- 
ease are  to  Ije  found  in  special  works  ou  the  subject. 

DIAGNOSIS 

The  diagnohjis  of  puliiumary  tuberculosis  has  become  absolutely  certain, 
since  the  discovery  of  the  tubercle  bacilli,  by  the  demonstration  of  their  pres- 
ence in  the  sputum  (ru/e  sifprn).  In  all  incipient  cases,  in  which  the  other 
symptoms  of  the  disease  Imve  not  yet  made  themselves  manifest,  but  the  sus- 
picion of  incipient  phthisis  has  been  amused  by  a  ])ersistent  cough,  by  marked 
pallor  and  emaciation,  by  sligiit  hoarsetuss,  by  an  evening  rise  of  temj^orature, 
by  the  appearance  of  night-sweats,  hy  the  presence  of  a  hereditary  predisposi- 
tion, and  similar  sympttims,  the  finding  uf  tubercle  bai  illi  in  the  sjmtvim  is 
often  the  sole  deciding  factor.  If  no  sputum  ciin  be  ohtained,  the  exhihition 
of  sodium  iodid  may  stimulate  expectoration.  Still,  it  niust  not  be  forgot- 
ten that  the  examination  for  bacilli  is  decisive  only  when  its  result  is  posi- 
tive, and  that  the  greatest  attention  should  be  given  also  to  all  the  other 
fjmptoms.  To  forai  an  opinion  as  to  the  severity  of  a  particular  case,  and  as 
to  its  exact  distribution  nnd  the  variety  of  Ihe  tuhcrciilur  process,  is  at  pres- 
ent possible  only  hy  means  of  a  consideralii>n  of  tlic  other  symptoms,  and  in 
particular  of  tlie  results  of  phyaica!  examination.  Tiie  latter,  therefore,  has 
lost  none  of  its  inipnrtance  hy  the  discovery  of  the  luhcrde  bacilli.  Con- 
fusion between  phthisi?  and  otlicr  diseases  is  twof(fld.  Wliere  the  constitu- 
tional SATiipttims  are  predominant,  ami  tlicre  are  no  miirked  pulmonale  symp- 
toms, an  existing  iuherciilnsis  may  be  overlooked.  In  the  beginning,  espe- 
<?ially,  many  rases  of  phthisis  are  considered  to  be  merely  rajiirniin,  chronie 
gastric  catarrh,  or  simple  !)roncliitis.  If  a  contimious  or  injpnnitlin^  I'cver 
appears  in  nn  early  stnffl-  <>F  phthisis,  hcforc  any  naarkcd  onlrrxmnry  svtnpttiins 
have  dev^inx-d,  tlie  dUcase  mtiv  he  nii^^lakcti  for  inMlnria  <»r  the  like.  <)n 
the  other  hand,  it  i-*  by  no  moans  raro  to  consider  patients  phthisical  who  are 
suffering  fron»  some  entirely  different  affection*  Severe  lalent  diseases  of 
the  stomach,  or  certain  general  discnse^.  such  as  anceiiiin,  diabetes,  or  clironic 
nephritis,  may  l>e  mistaken  for  phthisis.  Other  pulmonar>*  atfections,  too, 
may  be  confounded  with  tuberculosis,  especially  chronic  bronchitis,  emphy- 
sema, bronchiectasis,  fetid  and  gatigrenous  processes,  and  onrcinonm  of  the 
lungs.  A  careful,  unprcjudicrd,  and  i^miplete  examination  of  the  patient  is 
the  only  possible  protection  against  such  errors.    It  is  very  important  for  the 
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physician  to  know  that  there  is  piicIi  a  thing  aa  hypochondriacal  phthiseo- 
phobia.  Some  nervous  individuais  are  tormented  by  a  constant  dread  of 
l)econiing  consumptive.  Sudi  |)er8uns  coniplain  of  thoracic  pain,  dry  cnugh, 
weakness,  and  other  imaginary  symptoms,  wliich  might  readily  mislead  the 
physician  into  supposing  that  they  actually  have  incipient  pulmonary  tuber- 
culosis. A  mistake  is  especially  apt  to  be  made  if  the  patient  claims  to  have 
suifered  from  hemoptysis,  I'he  cNiKrienccd  physician  will  usually  be  stnick 
by  the  fact  that  tlie  *' liemojjtysis  "  is  said  to  liave  recurred  in  sliglit  amounts 
almost  dady,  and  has  lasted  for  weeks.  A  thorough  examination  usually  dis- 
closes tlie  nasophanTix  or  the  gums  as  the  source  of  the  bleeding  (compare 
with  remarks  on  the  so-called  hysterical  hemoptysis  in  Vol.  II  of  this  work). 
Of  course,  the  correct  iiilcrpretutioji  at  such  cnndilfdns  is  usually  no  difficult 
mutter  to  the  cxpcricULcd  phystiian,  who  is  guided  by  the  genenil  impressioa 
of  "  nervousness,"  and  by  the  complete  absence  of  any  objective  physical  signs. 

In  this  connection  we  ought,  furthermore,  to  express  our  opinion  of  the 
diaguosfic  value  of  Koch's  tuberculin  {vide  iufra).  Kot'h  nuide  the  impor- 
tant discovery  tiiat  luhtTculous  pntients,  particularly  those  sufTcring  with 
pulmonary  tuberculosis,  exhibit  a  particular  '*  reaction"  after  the  injectioa 
of  small  amounts  of  tulK^rculin  (gm.  0.001  to  0.OD2  of  Koch's  preparation). 
When  this  reaction  occurs  there  develops,  some  four  or  five  hours  after  the 
injection,  a  fever  of  102°  to  104"  F.  (:i\)°  to  -10°  C),  associated  with  chilliness, 
headache^  pain  in  the  limbs,  nausea,  and  languor.  This  crmstitutiimal  reac- 
tion passes  off  after  some  twelve  or  fifteen  hours.  If  the  tubercular  process 
is  located  in  the  skin,  trachea,  or  some  other  part  where  it  is  accessible  to 
direct  observation,  a  very  decided  local  reaction  may  usually  be  observed  be- 
sides the  constitutional  disturltance.  Tlu:?  tuberculous  tissue  be<'ome3  swollen^ 
red,  and  finally  in  part  necrotic.  In  patients  mjIIi  tuberculosis  of  the  internal 
organs,  also,  this  local  reaction  probably  takes  place^  but  of  course  it  cannot 
be  actually  seen»  although  it  may,  perhaps,  be  infcfn^d  because  of  the  secondary 
phenomena.  Thus,  in  pulmonary  tuberculosis  tltere  may  be  an  increase  in 
the  cough  and  expectoration.  On  the  other  hand,  if  an  injection  of  tulK?rcu- 
lin  is  made  in  a  ])erson  wlio  is  hculthy,  or  wlio  is  suffering  from  some  disease 
other  than  tuberculosis,  then,  according  to  Koch,  there  will  be  no  reaction 
at  all  to  small  doses.  To  oblain  any  reaction  in  persons  whn  arc  healthy,  or, 
at  any  rate,  not  tuljcrculnus,  tliu  dose  of  Koch's  pi-cparatiou  must  be  increased 
to  the  amount  of  gm.  0.01. 

These  statements  of  Koch  are,  in  general,  certainly  tnic,  hut  subject  to 
several  exceptions.  Other  observers  as  well  as  the  present  author  have  occasion- 
ally found  that  healthy  persons,  or  persons  without  any  demonstrable  fcK'US 
of  tuberculosis,  have  reacted  to  doses  of  1  or  2  mgm.  of  tultcrculin  ;  while,  on 
the  other  hand,  patients  with  indubitable  jmlmouary  tuberculosis  have  shown 
no  distinct  reaction  even  to  considerable  doses  of  tuberculin.  Conse*]uenlly, 
the  result  of  an  injection  of  tuberculin  can  never  be  completely  decisive  from 
a  diagnostic  point  of  view,  and  in  practice,  tberefijre,  the  employment  of 
tuberculin  for  diagnosis  has  l)een  adopted  by  comparatively  few.*  Still,  it 
would  be  a  mistake  to  discard  this  means  of  diagnosis  completely.    In  doubt- 
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1  In  veterioarr  [iractice.  the  tuberculin  test  ia  employed  vith  very  exceUcat  reaulta  in  thft 
diasDoda  of  bovine  tuberculosia. 
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ful  cases  the  injection  of  from  1  to  2  mgm.  of  tul)erca]in  is  of  real  impor- 
tance, and  the  result  of  the  test  is  certainly  a  valuable  item  in  summing  up 
euch  a  case.  It  is  presupposed  that  the  patient's  tcmp4*rature  is  carefully 
taken  for  two  to  three  days  (and  every  two  hnur^,  if  possible)  hefore  the 
tulxM'cuIin  injection  is  given.  If  the  temperiiture  lias  been  entirely  nornial, 
the  inJLTtion  of  even  a  small  dose  of  tuberculin  (0.5  mgm.  or  less)  will  be 
followed  by  a  distinct,  if  ^liglit  { l**  to  2"  F.  [0.5"  to  T  C.]),  elevation  of  tem- 
perature. But  it  is  just  the  fact  that  the  tuherotilin  test  can  only  be  employed 
in  patients  free  from  fever  that  diinini^iies  its  pructioal  importance.  Fur  often 
it  is  precisely  in  patients  suffering  from  fever  that  we  wish  to  learn  if  there 
is  a  hidden  focus  of  tuberculosis. 

Very  interesting,  too,  are  the  observations  recently  made,  in  which  the 
incK*ulation  of  tuberculin  was  also  found  to  liave  a  local  effect  differing  accord- 
ing to  whether  the  in- 
dividual is  suffering 
from  tuberculosis  nv 
not.  According  to  Pir- 
ijuet,  if  a  drojj  of  a 
twenty-five- per-('(.'nt»  *)r 
even  weaker,  solution  of 
tuberculin  be  iutnuluced 
into  the  skin  through  a 
pin-point  hole  or  a  su- 
perficia!  .scratch,  whi-n 
tulierculosia  is  present 
in  an  individual,  a  dis- 
tinct cutaneous  reac- 
tion, consisting  of  more 
or  less  hyperiemia  and 
swelling  (see  Fig.  .').')), 
will  appear  within 
twenty-four  to  forty- 
eiglit  hours  at  the  site 
of  the  vaccination.  In 
the  absence  of  tubercu- 
losis there  is  no  such 
reaction  whatever.  Cal- 
mette  and  Wolf-Eisner 
perform  the  test  by 
dropping  a  single  drop 
of  a  one-per-cent  solu- 
tion of  tuberculin  into 
the  conjunctival  sac  of 
the  eye.  An  ofttimes 
rather  intense  inflam- 
matory rednes!^  of  the 
conjunctiva  (ophtJialrnic  reaction)  appears  after  twenty-four  JiourH  in  caHCs  of 
tuberculosis^  and  is  ahnent  in  healtby  individuals.  Tliis  reaction  has  not  been 
widely  employed  in  medical  practice,  Iwcause  very  disagreeable  inflammations 


Fia.  53. — Pinju»?t  hkiii  rcurtuni  (ijrrfwjiuil  ohwTVtttioii).  a,  Ue- 
actioii  at  tlif  nhv  <if  tlu-  tult«Tfulin  Lii'K-ulatioD.  6,  Co&trol 
scrntch  without  tiihr*rfulin  inorulatinn. 
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of  the  eye  have  occaeionally  been  ob*?erved  after  its  use.  Its  diagnostic  value 
is  also  iiinitetl,  because  it  is  occasionally  absent  in  undoubted  cases  of  tubercu- 
losis and  present  in  individuals  in  whom  tuberculosis  is  not  even  suspected- 
Although  the  practical  diagnostic  value  of  botl»  the  above-mentioned  tests  can- 
not, as  yet.  be  rated  very  highly,  they  are  of  great  theoretical  iaterest,  and 
certaiuly  deserve  thorough  further  study- 
Finally,  we  would  also  refer  to  the  great  diagnostic  value  of  X-ray  exami- 
nation (see  Plate  II)  in  puhnonary  tuljorculosis,  especially  in  tlie  estimation 
of  douhtfnl  and  of  incipient  casch.  When  careful  tcclinic  is  employed,  tulier- 
cular  inliltrations  of  tlie  lungs  give  ven'  distinct  shadows,  but  a  trained  eye 
is  cerLuiuIy  just  as  essential  for  their  luterpretulion  as  is  a  trained  ear  for 
the  proper  detection  of  differences  in  the  percussion  note.  Numerous  obser- 
vations in  recent  years  have  proved  to  me  that  all  tubercular  infdtrations  are 
easily  recf)gnized  in  the  X-ray  pictures,  ami  uriually  c(htcsihhu1  exactly  with 
the  changes  in  percussion;  occasionally,  however,  they  may  even  stand  out 
prominently  where  percussion  has  revealed  only  doubtful  changes  or  even 
none  at  all.  X-ray  examination  is,  at  any  rate,  an  extremely  valuable  pro- 
cedure in  the  establishmeut  of  o  diagnosis.  The  fact  h  also  very  important 
that  tul>erculou8  bronchial  lymph-nodes  that  can  i^e  demonstrated  in  no  nther 
way  often  appear  very  distinctly  in  X-ray  pictures  (P.  Krause  and  others). 
Their  presence  should  put  us  on  our  guard,  even  though  the  lungs  are  other- 
wise normal.  On  the  other  hand,  when  the  possibility  of  incipient  tubercu- 
losis is  Ijeing  considered,  there  is  notliing  that  gives  one  such  ease  of  mind 
with  respect  to  the  normal  state  of  the  hings  as  the  demonstration  of  a  com- 
pletely uniform  clearness  in  the  X-ray  picture.  Naturally,  it  must  l>e  con- 
ceded that  under  sfime  circumstances  beginning  tuberculous  changes  in  the 
apices  (so-called  **' apical  catarrh '')  can  he  deuioustratcd  by  auscultation 
when  it  does  nrtt  cast  any  distinct  X-ray  shadow.  The  su-callcil  Williams's 
:-ign  (early  limitation  or  absence  of  diaphraguiatic  movements  on  the  diseased 
side)  is  not  of  great  importance,  inasmuch  as  it  is  but  rarely  observed.  When 
not  due  to  pleuritic  changes,  it  appears  to  be  due  to  a  lesion  of  the  phrenic 
nerve  at  the  ajjex  of  the  lung. 

At  the  conclusitui  of  these  remarks  on  diagnosis,  I  would  point  out  that 
tlie  diagnosis  of  incipient  tuberculosis  shouhl  never  be  based  on  a  single 
symptom,  but  on  the  study  of  the  whole  case.  After  several  days'  careful 
observation  of  the  temperature,  the  pulse,  physical  signs,  sputum.  X-ray 
picture,  and  perhaps  the  tulwrculin  reaction,  a  correct  opinion  can  usually  be 
arrived  at. 

PROGNOSIS 

It  is  veiT  difficult  to  make  a  general  statement  as  to  the  prognosis  of  pul- 
monary tuberculitsis.  There  is  no  doubt  that  tuk'rculous  foci  in  the  lungs, 
if  of  limited  extent,  may  become  completely  healed,  at  least  from  a  clinical 
point  of  view.  Indeed,  such  recovery  probably  takes  place  oftener  than  many 
suppose:  at  least,  it  is  not  very  exceptional  to  find  at  the  autopsy  of  elderly 
persons  cicatricial  contractinn?  in  the  apices  of  the  lungs  which  may,  without 
doubt,  be  regarded  as  healed  tuberculosis.  In  many  of  these  cases  the  previ- 
ous tul>ercu1f>si8  had  never  come  to  the  knowledge  of  any  physician.  At  the 
present  day  the  discovery  of  tubercle  bacilli  in  the  sputum  has  rendered  the 
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Fm.  I. — Radiogram  of  an  Advanced  C'ahe  of 
PrLMONAiiV  TrBERrru)siH.  Kxionsivp  in- 
volvemont  of  the  left  lung  iind,  to  a  (essser  de- 
greo,  of  the  right. 


Fin.  2.— llADrooRAM  op   a   Case    of   Marked 

TttHEHCUUH'H    DlHEASE    OK   THE    LeFT   LrNO. 

Large  citvity  at  c.     Slighter  involvcmeiit  of 
the  right  lung. 


Fro.    3. — RADIOfJRAM  OF  A  CaBE  of  BEGINNINO   PuwioNARY  TrBERCTTM»«lB. 

>th  side*  show  distinct  shadows  in  the  neighborhood  of  the  bronchial  shinds. 
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dil^BQUS  of  even  ver^'  limited  tulierinilar  pnxvsAcs  an  oasy  ninlter,  and, 
eonse«|uently,  cases  of  rwovory  from  |mlriionary  tiilierculo^is  are  now  recog- 
nized iiiucii  more  often  than  fiji'murly. 

Nevertheless,  the  prognosis  of  (mliiionary  tuherridosis  must  always  be  re- 
garded even  now  as  very  serious,  and  when  the  dwoase  has  made  any  great 
progress  the  prognosis  is  deeidedly  unfavorahlc.  Many  oases  of  apparent 
recovery  exiiibit  merely  a  tem])orary  imprmeniont,  to  grow  woi*^  again,  and 
the  assertion  that  treatment  is  alisolutely  hnj>eless  in  almost  nil  eases  in  wliich 
the  disease  has  reached  an  advanced  stage  is,  unfortunately,  too  well  eatab- 
liahed  to  require  elaborate  argument. 

There  is,  however,  one  fact  of  extreme  importance  which  should  never  be 
disregardeil  in  the  prognrtsis  of  pnlmonaiy  tuberculosis.  There  is  a  great 
dilTerence  in  the  duration  of  the  disease.  It  is  possible  for  tlie  process  to 
go  on  for  years,  while  the  patient  feels  tolerably  well,  and  yet  the  disease 
smolders.  From  this  point  of  view  cases  may  he  distinguished  as  "benign," 
compared  with  those  ()f  rapid  pmgress,  and  this  progti(»stie  distinction  has 
the  greatest  iinpnrtunco  in  practice,  altliough  it  is  often  very  dilVicult  to  recog- 
nize. Many  a  consumptive,  when  liret  cxainincil,  gives  one  ttie  impression 
tliat  he  cannot  live  a  fortnigitt  longer,  and  yet  the  disease  lasts  many  months, 
with  improvement  in  most  of  the  symptoms  and  general  allevitilion  of  the 
patient's  comlition.  Again,  one  believes  the  disease  to  be  iruipienl,  encour- 
ages the  family,  and  tlie  piatient  dies  in  a  few  weeks  of  galloping  consumption. 

Certain  eoni])liLatious  may  occur  whicli  it  is  impossible  to  foresee,  sucli  as 
pulmonary  hemorrhage,  pneumothorax,  tuberculous  meningitis,  and  miliary 
tuberculosis.  Apart  from  these,  however,  IIiltc  are  certain  comlitions  which 
lead  us  to  ex|>ect  a  com[)anitively  favorablt;  courtie  ft>r  tfie  disea^e:  siuli  ure  a 
Wgorous  constitution  unimpaired  hy  had  habits,  of  which  drinking  is  par- 
ticularly unfavorahlc;  a  good  woiglit ;  freedom  from  hereditary  taint;  limited 
extent  (»f  the  local  ])roctws,  n\n\  moderate  age  [cxjH^rience  has  sfiown  that  all 
cases  of  tuberculosis  beginning  in  individuals,  say,  o\er  thirty,  give  a  better 
prognosis,  in  general,  than  do  those  beginning  in  earlier  life]  ;  the  absence 
of  complications;  and,  finally,  the  persistent  absence  of  fever.  This  last 
factor  is  80  important  that  we  nniat  lay  sp**cial  stress  upon  it.  If  there  is 
no  fever  whatever  in  a  case  of  pulmonary  tulH^rcnlosis,  the  j>atient  is  at  that 
time  in  a  condition  in  \vhic)»  the  disca^^o  is  quiescent;  and  a  dcciik-d  improve- 
ment, perhaps  even  cure,  niay  be  expected  if  appropriate  means  arc  employed. 
On  the  other  hand,  whenever  fever  appears  we  know  that  the  disease  is  not 
quiescent,  but  is  actively  advancing  with  more  or  less  rapidity.  The  impor- 
tant points  about  the  temperature  in  this  regard  have  been  already  etnpliasixed 
(see  page  21»8).  It  is  self-evident,  also,  that  the  worldly  circumstances  of 
the  patient,  as  well  as  the  factors  which  we  have  just  alluded  to.  arc  of  great 
prognostic  importance.  On  these,  for  instance,  depends  the  |K)ssibility  of 
proper  care,  of  abundant  noxirishment,  and,  it  may  l>e,  of  a  change  of  climate. 

TREATMENT 

L  Prophylaxis. — The  question  of  what  prophylactic  measures  may  effec- 
tually jtrewnt  Ihi:  extension  of  the  disease  has  entered  upon  a  new  stage  since 
our  definite  knowledge  as  to  the  infectious  nature  of  tuberculosis.     We  can 
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no  longer  doulit  the  fontagiuus  ulmrtifler  of  ])litliisis,  in  supiwrt  of  whieli 
isolated  f*\;ini]ilcs  were  [irtnioiiHly  l»r(tii;;lit  ftiruard.  K\ca  if,  aivonliiij^  to 
;ill  fxpfiit'in*',  llir  i|jiii^i:r  of  itnitji^'ioti  in  iiol  wry  ^ivat.  still,  it  is  foolish 
(n  i^iioR'  it  I'titiirly.  \\\i  must  thtTct'ore  call  tlitr  atUMition  of  thu  relutives 
of  plitliisical  patients  to  the  possibility  of  this  danger,  and  wc  slionld  not 
pprniit  tlio  rhildrcn  of  sucli  patients  to  lio  nsolessly  exiK>sed  to  it.  We  filioul<I 
take  satii^ftictory  jiroraiitions  for  isolation,  und  al>;o  for  flisinfoetion  of  the 
sputum.  SuitahU^  rtpiilum  cnp:*  should  Jh*  inoployed,  and  rare  sliould  also 
he  taken  to  prevent  the  dissemination  of  the  expectoration,  either  in  its  fresh 
state  or  after  it  has  heconie  dry.  The  future  will  teach  us  wliether  much  evil 
may  not  !►€  averted  by  such  measures. 

The  "  projdiylaxis '*  till  now  en^ployed  was  almost  exclusively  confined  to 
hardening  and  strungthunin^  the  tlireatcned  indivitlual  as  much  as  possible. 
We  sliould  try  to  strengtlien  the  bodies  of  children  of  a  weak  habit,  with 
"scrofulous"  symploniH,  anil  fhiMren  from  rrtiiiiliii)*  In  which  cases  of  tuber- 
culosis have  already  octrurrcd*  and  thus  to  arni  thcni  against  t!ie  enemy  that 
threatens  them.  <jood  food,  frrsh  air,  ujid  a  diiriinulinii  of  the  sensitivenci^s 
of  the  body  by  cold  sponging  and  cold  baths — these  are  factors  whose  favorable 
influence  is  generally  recognized,  but  siiould  also  not  lie  overeBtl mated. 

The  removal  of  certain  foci  of  tulicrciilons  disease,  already  existing,  from 
the  liody  may  prove  of  great  prophyhutit-  importance.  We  refer  to  the  timely 
treatment  or  exiirpntion  of  scrofuhms — that  is,  tuberculous — swc!lings  of  the 
lymph-ghmdH,  liealing  or  resection  of  tulferculous  lj4)nes  and  joints,  etc.  Al- 
thongli  in  individual  <"ases  we  can,  of  course,  never  know  whether  the  part 
removetl  is  the  sole  focus  of  disease  in  the  bo*ly,  si  ill,  we  are  iindonljtedly  justi- 
fied in  trying  to  remove  at  least  one  possible  source  of  some  lati-r  general 
infection.  A  fuller  discussion  of  this  important  point  nnist  he  left  to  the 
works  on  surgery. 

2.  Therapeusis, — Physicians  have  often  thought  that  they  had  discovered 
a  spccilic  riMiicdy  for  tuberculosis,  but  apparently  they  linve  thna  far  been 
mistaken.  Formerly,  the  inhalatiiMi  of  antiseptic  substances,  such  as  carlwlic 
acid,  benzoate  of  sodium,  lignosulplute,  and  iodoform,  was  recommended,  but 
this  practice  is  now  nlomst  entirely  given  up.  Arsenii-  was  for  a  titJie  much 
used,  Itest  given  in  pills  couhiining  ^\  gr.  (gin.  O.iHi^I)  repeated  sevend  limes 
a  day;  hut  this  practice,  ugain,  has  not  hebl  its  own.  Arsenic  may  be  tried 
iu  incipient  cases,  particularly  those  associate<i  wtth  marked  anaemia,  but  great 
curative  influence  is  not  to  be  expected  from  it.  rreojir)te  has  won  far  more 
adytH-ates.  CVmtinuod  for  a  considerable  time  in  hirge  do.«es  (1.5  to  30  g^r. 
[gnu  I  to  '3]  or  more,  in  the  course  of  twenty-frnir  hours),  it  is  regarded  by 
n)any  physicians  as  an  excellent  remedy  in  inripient  and  even  in  advanced 
pulmonary  consumption.  It  is  best  prescribed  in  gelatin  capsules,  or  in  a 
mixture  of  1  ])art  of  creosote  to  2  parts  of  the  tincture  of  gentian,  of  which 
20  to  80  dropg  may  be  given  three  limes  a  day  in  a  consideniblc  amount  of 
milk,  or  in  wine.  This  remedy  is  usually  fairly  well  borne,  iind  the  patients 
are  pleawd  with  the  improvement  it  causes  in  their  ajjpetite  and  general 
condition.  Of  late,  gimiucol,  the  active  itigredient  of  creosote,  ha.s  been  gen- 
erally used  instead  of  the  dnig  itself,  espivially  since  carbonate  of  guaiaenl 
has  been  br4)ught  forward,  a  preparation  whirh  has  very  little  of  the  disagree- 
able odor  and  taste  of  creosote  itself.    Carbonate  of  guaiacol  is  adniiuistered 


4 


TUREUCULOSIS  OF  THE   LUNGS 


311 


in  powders  containing  nhout  8  «t.  (gin.  0.5),  in  dnily  dosea  at  first  of  25  gr. 
(gm.  1.5),  gradually  increasing  to  30  or  45  gr.  (gin.  2  to  3).  Dyspeptic 
diRturlMincc  ponietimcs  follows  tho  use  even  of  guaiaool,  but  still  this  remedy 
is,  in  general,  better  borne  ami  more  readily  taken  llian  rreosote.  Tliio- 
col  (potassium  Hiilphofnifiineolnte)  i*  antitliur  creosote  preparation  wortby 
of  trial.  It  is  taken  in  the  form  of  powders,  gr.  vijss.  to  xv  (gni.  0.5  to 
1.0),  several  times  a  day,  or  in  the  form  of  a  proprietary  solution  known 
as  sirolin.  The  following  mixture  is  often  employed  in  my  elinie:  Potas- 
sium sulphoguaiacolalo,  L'O  parts;  syru]>UH  auranlii,  'JO  parts;  dislilliid  water, 
200  parts.  One  half  to  one  tablt'spiwrnful  of  tliis  is  to  be  taken  three 
times  a  day.  As  to  tlie  speeific  and  therai>cutic  use  of  creosote  and  its  nu- 
merous derivatives  (in  addition  to  those  aljove  mentioned,  creosotal,  sulpho- 
sote,  e<Jsote,  and  many  others),  in  inrlimuinry  tul>ereulosis,  it  is  not  easy 
to  fonn  a  decided  cipini<,in.  It  is  eertain  that  many  patients  praise  these 
remedies,  and  im|)rovo  i-oiisiderably  while  using  them;  but.  on  the  other 
hand,  the  indiscriminate  laudation  of  many  authors  is  decidedly  unjustifiable. 
When  the  disease  is  slowly  prttgressing  with  persistent  sultfebrile  tempera- 
tures, the  author  has  scai'cely  ever  felt  sure  t>f  any  distinct  influence  exerted 
by  guaiaeol  or  creosote  upon  the  tein]jerature  an<i  the  disease.  Nevertheless, 
it  is  often  advisable  in  practice  to  make  trial  of  these  remedies,  particularly 
of  the  carbonate  of  guaiaeol.  The  remedy  must  be  employed  fur  months  and, 
if  possible,  in  increasing  doses.  Am<ing  the  remedies  which  are  roeoTiimonded 
as  having  a  speeilie  itilhience,  we  will  alsn  rneiihon  cinnaniie  nciW,  which  is 
contained  in  Peruvian  balsam.  This  has  been  employed  extensively  by  Lan- 
derer  in  the  treatment  of  various  tuberculous  diseases,  and  particularly  in 
pulmonary  tuberculosis.  He  gives  it  in  the  form  of  small  intravenous  injec- 
tions of  a  five-pcr-ccnt  emulsion,  made  up  of  the  sweet  oil  of  aliniauls  and 
jhe  yolk  of  egg.  The  results  ohtniued  by  Ijunlerer,  in  the  institute  of 
Kriihenhad,  in  the  Black  Forest,  aiJi>car  very  favorable,  but  as  yet  they  lack 
confirmation.     The  method  has  not  yet  been  generally  adopted. 

On  the  basis  of  our  present  general  bacteriolngicKl  knowledge,  an  entirely 
different  scientific  signiliriirue  belongs  to  tlie  ever-increasing  efforts  of  recimt 
years  to  discover  a  true,  specific  curative  agent  for  tuberculosis.  At  the  end 
of  189i)  great  interest  was  excited,  as  is  well  known,  by  the  statement  of  R. 
Koch  that  he  had  extracted  from  pure  cultures  of  tubercle  bacilli,  by  means 
of  glycerin,  a  substance  called  tuberculin,  by  which  lie  was  able  to  heat  tuber- 
cular processes  both  in  aninuils  and  men.  This  assertion  anmsed  the  thmight- 
le»a  enthusiasm  which  is  unfortunately  so  common  with  regard  to  therapeutic 
questions,  and  which  indeed  in  this  case  was  rendered  excusable  by  the  high 
authority  of  the  discoverer.  In  fact,  wittiin  a  few  weeks  after  the  remedy 
was  made  kiiown,  numerous  ri^porls  were  publislied  of  cures  due  to  taberculin. 
But  the  hinger  the  experiments  were  pursued  the  more  evident  it  became 
that  these  extravagant  opinions  were  not  substantiated,  and  there  set  in  a 
revulsion  of  sentiment  which  has  led  to  many  adverse  criticisms,  perhaps 
equally  unjustifiable  with  the  early  praise.  It  is  absolutely  impossible  to 
speak  of  tuberculin  as  an  established  remedy  for  tuberculnsis.  In  many 
patients  tlierc  iloes  indeed  appear  a  decided  improvement  under  treatment, 
but  these  cases  ai*e  such  as  were  favorable  anyway,  and  therefore  tbey  may 
owe  their  improvement  to  tlie  general  symptomatic  treatment  and  regimen 
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which  they  have  also  enjoyed.  At  any  rate,  tiilterculin  haa  done  no  harm  in 
such  cases.  Then,  again,  we  have  seen  numerous  cu*oi4  of  rather  nevere  disea.se, 
in  which  it  was  not  possible  to  notice  any  distinct  influence  of  the  tuberculin 
upon  the  general  course  of  the  illness.  Perhaps  the  condition  of  the  patient 
improved  or  remained  unchanged ;  or,  again,  it  grew  wor^e.  Yet,  whatever 
the  change,  it  was  such  as  might  liave  occurred  indcj>endeutly.  Finally,  there 
are,  in  the  third  place,  cases  which  have  been  seen  by  the  author  as  well  as 
other  observers,  in  which  there  was  such  a  decide<l  change  for  the  worse  shortly 
after  the  comraenceuient  of  treatment,  that  one  might  really  suppose  that 
the  remedy  had  exerted  an  aitimlly  liaruiful  inlluence.  \Tc  refer  especially  to 
cases  in  which  the  patient,  pivviotisly  without  fever,  exliibited  after  the  injec- 
tion a  persieteut  elevation  of  temperature,  with  a  more  rapid  advance  of  the 
loi'al  process  in  the  lungs. 

rduscqncntly,  we  may  say  that,  in  all  advanced  cases,  we  can  expect  noth- 
ing from  tul)erculin.  In  incipient  eases  we  may  make  trial  of  it,  but  we 
should  be  extremely  careful  in  our  dosage,  so  as  to  avoid  any  chance  of  doing 
injury.  Koch's  rule  at  first  was  that  the  physician  should  begin  with  injec- 
tion of  gm.  0.001,  and  gradually  increase.  In  this  way  was  discoverefl  tlic 
interesting  fact  that  the  necessary  dose  for  the  production  of  the  "reaction" 
{vide  supra,  page  306)  became  greater  and  greater.  Many  patients  would 
finally  bear  the  injection  of  100  mgm.  of  tuberculin  witliout  any  reaction  at 
all.  At  first  it  was  regarded  as  the  object  of  treatment  to  reach  this  point  of 
tolerance,  but  the  practice  is  n<t\v  abandoned.  One  should  begin  with  very 
small  doses,  about  0.V5  to  0.5  mgiu.,  and  increase  so  slowly  and  b,  such  minute 
gradations  as  to  avoid  any  marked  reaction.  By  sucli  a  metlu>d  we  can 
almost  entirely  exclude  any  hannful  effect,  and  it  may  not  be  impossible  that 
some  of  the  patients  who  liave  hail  u  favorable  result  actually  owe  their 
im[)rovonici!t  tu  llie  tiibereultn.  hut  it  is  extremely  dilTiciilt  lo  make  sure  of  this. 
It  would  rcMjuire  the  continuous  observation  of  nuuiy  patients  for  years  to 
enable  one  to  fonn  a  reliable  opinion  with  regard  to  this  question.  Still,  it 
cannot  be  denied  t!)at  more  and  more  observers  have  recently  spoken  in  favor 
iif  tubt'rculin.  In  adtlition  to  *'  did  luberculin/'  vnritms  other  tuberculin 
prejjarations  (new  tolHTciilin,  SpcnglerV  bovine  tuberculin,  etc.)  and  cura- 
tive ftf^ra  have  been  presented.  We  are,  however,  far  from  any  conclusion  as 
to  their  value.  Yet,  when  everything  is  considered,  including  other  baclerio- 
logicai  facts,  we  seem  to  he  standing  on  the  thresbnld  of  a  future  in  which 
the  remarkable  effects  of  bflcterial  products  will  l>e  made  to  exert  a  curative 
influence  on  the  infectious  diseases  in  general,  and,  especially,  on  tuberculosis. 

Meanwhile,  therefore,  we  physicians  must  continue  to  lay  the  greatest 
stress  in  the  treatment  of  tuberculosis  upon  those  methmls  which  are  termed 
in  the  widest  sense  liygienic  and  constitutional.  It  is  undeniable  that,  by 
the  e<jrrect  and  faithful  employment  of  such  methods,  many  very  satisfactoij 
successes  may  l>e  obtained. 

The  hygienic  and  constitutional  method  of  treating  eonsnraption  has  for 
its  object  tlu'  greatest  possiblr  prnrnntioii  of  tin-  oalural  pnwiTs  of  lieuling. 
We  aim  at  this,  in  tlie  first  phu-is  by  av<iidiTtg  as  unuli  as  possible  all  influ- 
ences which  might  cau.-ic  a  further  extension  of  the  disease,  and  by  reenfore- 
ing,  80  far  as  we  ran,  all  influences  which  incrtyise  the  resisting  powers  of 
the  individual]  and   the  procesties  of  spontaneous  cure.     The  factors  which 
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are  of  most  importance  in  this  connection  are,  first,  diet;  second,  rest;  and 
third,   tlie  uninterrupted   enjoyment  of  good   air.     To  obtain   the»e   three 

I  therapeutic  factors  ail  at  ona^  re<iuirert  the  renuni:iation  ]>y  the  patient  of 
his  calling,  aiul  his  usual  niQ*ie  of  life.  The  treatrucut  i>f  lul)erculogis,  there- 
fore, should  hegiu  with  the  ileuiand  that  tlie  patient,  for  aB  long  a  tiii»e  aa 
possible,  should  devote  himself  exclusively  to  the  care  of  his  health.  The 
next  point  is  the  choice  of  the  plncti  in  which  the  "cure"  shall  be  carried  on. 
Ill  many  cases  tlie  proper  irmmit^oment  nf  llie  patient  may  be  pursued  under 
the  ordinary  surroumliiif^s  of  home.     Often,  however,  thi8  is  not  the  ease,  he- 

I cause  the  last  two,  or  even  all  three,  of  the  casentiala  named  eannnt  he  pro- 
vided at  home.  It,  therefore,  is  tlie  duty  of  the  physiciiui  in  every  individual 
case  to  determine  how  tlie  desiderata  are  beat  to  he  obtained.  According  to 
the  patient's  means  wc  consider  resi>eetively  a  resiilenee  in  the  country  (if 
possible,  in  a  picturesfiue  and  -wooded  region);  a  speiiial  health  resort;  or, 
finally,  a  suitable  sanitarium.  From  a  therapeutic  standpoint,  there  is  no 
doubt  that  treatment  in  a  speoially  adapted  sanitarium  is  cliietly  to  be  recom- 
mended. In  this  all  the  retpiirements  for  ree(»very  can  best  be  carried  out, 
and  the  patient  constantly  remain  under  medical  observation.  In  most  oases 
it  is  only  external  con?idenitionH,  for  instance,  pecuniary,  which  keep  the 
patient  from  a  sanitarium.  It  is  a  true  jdiilantliropy,  therefore,  which  iiaa  of 
Jate  led  everywhere  to  elTorts  to  render  the  benefits  of  institutional  treatTiient 
accessible  to  the  less  wealtliy  clatises.  The  reijuircnients  for  proper  tretit- 
nient  are  also  partially  ful Idled  in  the  so-called  pulilic  health  resorts  for 
pulmonary  consumptives.  These  resorts,  however,  have  the  disatlvantatje  that 
the  patient  is  left  far  more  to  his  own  resources,  and  is  consequently  af)l  to  \y& 
incautious,  and  hence  jeopardize  his  recovery.  A  public  hcjittli  resort  woutii, 
therefore,  be  especiully  elioseu  for  patients  who  huve  alreuily  been  in  un  insti- 
tution, and  have  learned  what  niotie  of  life  is  proper  for  Ihem;  or  for  those 
who  have  already  so  far  recovered  that  they  may  b(?  allowed  a  certain  degree 
of  freedom. 

Witii  refjnrd  to  the  niinutifc  in  cnrryinj;  out  the  above-enumerated  essen- 
tials of  treattnent,  we  would  add  as  follows:  1.  Diet.  This  shouhi  be  as 
nourishing  and  abundant  as  possible.  Meat,  milk,  eggs,  farinaceous  fnoHa, 
and  butter  are  chieHy  to  Ije  recommended,  care  being  taken  that  the  body 
should  receive  a  sudicient  amount  of  carboliydrates  and  fats,  as  well  as  an 
abundance  of  albumen.  Mniiy  s])Ociid  "cures'*  for  pulmomiry  consumption 
have  a  value,  in  so  fur  as  they  lead  to  the  ingestion  of  an  abundant  amount  of 
easily  assimilated  nourishment.  Such  are  cures  with  milk,  koumiss,  or  kefir. 
It  has  even  been  prn[npsed  to  introduce  large  amounts  of  such  ntmrishnient 
as  milk  and  pulveri/.ed  meat  into  the  stonuich  by  means  of  a  stouiarli  tube, 
and  thus  accomplish  "  overfeeeling."  Tins  method  has  not  become  very 
fwpular,  altliough  it  may  be  indicated  in  some  cases.  Tt  is  very  important 
to  see  that  the  patient  has  a  diet  that  is  not  only  abundant,  Imt  also  palatable 
and  varied.  If  pure  milk  is  not  rea{iily  lukeri,  we  iriay  try  the  addition  of 
coffee,  tea,  common  s;ilt,  or  brandy.  Willi  regard  to  the  prescription  of  alco- 
hol we  recommend,  unhesitatingly,  motlcrate  amounts  of  beer,  and  par- 
ticularly such  beer  as  is  rich  in  extractive  matter;  nnd  perhaps  also  extract 
of  malt,  and  porter.  Small  amounts  of  good  wine  may  contribute  to  the 
improvement  of  the  appetite  and  the  general  condition.     On  the  other  band. 
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wo  think  it  useless  and,  in  some  circumstances,  harmful,  to  onlor  large  amounts 
of  the  stronger  jiU-oIiolir  Iteverages,  8uch  us  port  wine  ami  hramly,  ujs  |»rc- 
hi-HUchI  in  numy  Haiiituriunis.  Artificial  IimkIk,  sudi  as  variouf*  preparations 
of  meat,  somatome,  neutruBe,  hygiama,  am!  the  like,  ahouM  he  used  nicrely  aa 
maki'sliifts.  The  eiiiphiynieiit  of  eoil-liver  oil  to  tlie  anumnl  of  2  to  4 
talili'sp«)onfuls  a  tlay  is  sometimes  not  inappropriate,  if  it  in  well  home.  2. 
The  two  other  fnctorR  of  eure — rest,  and  tfie  tuttlitinoti.s  rnjotftnrnt  of  good  air 
— are  hest  fuliiHetl  by  the  fresh-air  treatment,  which  is  of  late  gaining  in  ini- 
porlnnee  and  popithirity.  The  patients  spend  the  greatest  part  of  the  day  lying 
in  the  opfu  air  oti  Loinrortahle  reclining  chairs.  At  the  Hnriie  time  they  av<dcl 
any  niinecessary  hodily  exerlion.  any  great  demands  upmi  respiration,  and 
any  irritation  of  the  respiratory  passages.  Gain  in  bodily  weight  is  pro- 
moted. The  limitation  of  the  diseased  process  in  the  lungs  is  favored.  Of 
course,  in  sueh  matters  also  the  individual  should  he  considered,  for  moder- 
ate exercise  in  llie  open  air  is  certainly  for  many  patients  not  harmful,  hut 
rather  l)eneficial.  This  api)lies  only  to  phtliieical  patients  who  have  no  fever. 
As  soon  as  there  is  even  the  slightest  elevation  of  tenii>erature,  complete  rest 
is  the  only  correct  procedure.  Often  the  methodical  carrying  out  of  the  open- 
air  treatment  under  suitable  conditions  demands  the  resources  of  a  sani- 
tarium, hut  we  inwy  find  in  a  garden  or  on  a  veranda  a  ^^unny  spot,  screened 
fro"ni  the  wind,  where  the  patient  may  lie  eomfortahiy  and  pass  tlie  entire  day 
tin  near  sunset  in  the  open  air.  In  case  of  necessity  the  patient  nmst  content 
himself  with  a  place  by  an  open  window.  The  advantages  of  the  climatic 
health  resorts  {vide,  infra)  eonsit;t  principaUy  in  the  fact  that  they  render 
possible  a  continuous  enjoyment  of  the  open  air,  even  during  the  colder  part 
of  the  year.  It  has  been  maintained  that  climatic  fuetors,  ])articularly  eleva- 
tion, exercise  a  specific  infiuence  upon  the  healing  of  pulmonary  tuherculosia; 
but  this  has  not  yet  been  proved. 

The  licst-known  sanatoria  for  pulmonary  diseases  are  Gorhcrsdorf  in 
Silesia,  St.  Blasien,  Wehrnwnid,  and  Schoml>erg  in  t!ic  Black  Forest,  Heiholds- 
griin  in  Hohcnhonnef  on  the  Rhine,  Andreasberg  in  the  Hartz  Mountains, 
Davos  and  Arosa  in  Switzerland,  Gardone,  Gries,  etc.  Of  the  public  health 
resorts  whicli  are  particiUarly  suitable  fi>r  consumptives,  we  would  name  for 
summer  use  the  acidulated,  alkahne,  and  chhirid-of-sodium  waters  of  Ems, 
Oljersalzhrun,  and  Reinerz;  the  chlorid-of-sodium  waters  in  Iteiehenliall, 
Salzungen,  and  Soden;  tlie  mud  springs  in  Lippsprinjre,  Inselhad,  and 
Wcissenburg  in  Switzerland.  For  summer  climate,  the  fnUnwiiig  are  to  be 
recommended:  Beatenl>erg,  Ileiden,  Engell»erg  in  Switzerland;  Badenweiler, 
St.  ])lasien,  RippohLsau  in  the  Black  Forest,  and  many  others.  For  the  colder 
portion  of  the  year  we  fiave,  in  their  lofty  situation,  Davos,  Arosa,  and 
others.  The  more  vigorous  the  constitution  of  the  patient,  the  more  proper 
it  is  to  recommend  him  tn  go  to  a  great  elevation  in  the  winter;  while  delicate 
subjects  are  usually  better  suited  in  the  southern  resorts.  Of  course  only  the 
very  distant  health  resorts  in  Algiers,  Egypt,  Malta,  and  the  much-praised 
Madeira,  can  furnish  a  certain  guarantee  of  constant  mild  weather.  The 
Sicilian  hcaltli  resorts  (Catania  and  i'aternio),  and  also  Aja^-i'iu.  alTord  favor- 
able climatic  condition!* ;  whik-  the  liealth  resorts  of  tlie  Uiviera,  Meran, 
Gries,  Arco,  Gardone,  Lugano,  Fallanza,  and  Montreux,  are  much  more  uncer- 
tain in  this  rcsi>ect,  and  therefore  are  to  be  used  merely  as  stopping  places  by 
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the  way  during  tho  Rpriiijjr  niiil  aulunin  nionlhs.  Wt;  would  also  here  state  that, 
in  incipicut  uases  liial  imwi  beroiue  etittionary,  a  residence  by  the  sea,  or  a  long 
fiea  voyage,  may  sonietiiiies  l>e  of  prosit  help. 

We  rannot  ^a  into  a  full  desitnption  here  of  all  the  heallh  refiorls  men- 
tioned. We  cannot  omit,  liowever,  calling  ajxtial  attention  id  the  fact  that 
we  should  always  ask  ourR'lves,  in  choosing  a  health  report,  whether  the  ex- 
pense ind  iiicnnvcnicncc  thus  impot^ed  uimn  the  patient  can  he  halaneed  by 
the  poHsihle  l)enefit.  Tlie  earlier  the  stnj^e  of  the  diricase  anil  the  belter  the 
general  condition  of  the  patient,  the  nu)\X'  will  his  physirian  he  justified  in 
urging  him  to  make  every  sacrifice  in  order  to  regain  his  health.  We  must 
particularly  insist  with  the  patient  that  no  cure  of  tuherenlosis  can  be  accom- 
|)li8hed  by  a  single  visit  to  any  health  resort,  but  that  recovery  must  he  achieved 
by  linng  continuously  for  years  in  accordance  with  all  the  deinan<l.'^  of  hygiene. 
On  the  other  hantl,  it  is  wrong,  both  from  a  medicid  autl  from  a  huinune  stand- 
point, to  send  away  consumptives  in  the  last  stages  of  their  disease,  to  perish 
far  from  home  and  friends.  Consum[»tives  with  fever  should  never  Ik?  sent 
from  home,  uidess  they  find  refuge  in  a  real  sanitarium  Mliere  they  may 
enjoy  the  constant  observation  and  treatment  of  a  physician. 

[Our  own  health  resorts  for  conPUini>tivce  are  too  well  known  to  denianil  ex- 
tensive conHidenition  here.  The  prin»e  object  is  to  secure  f(»r  the  patient  a 
pure  air,  with  such  clinuitic  conilitions  that  be  4"an  pass  the  largest  nmoiint  of 
time  out  of  doors,  at  liie  .same  time  that  within  doors  his  coinfort  is  jtrovhled 
for,  and  a  sufficiency  of  suitable  and  well-ctKtked  foods  is  utlainahle.  In 
t'olorado,  Xcw  Mesieo,  and  (.Jaiifornia  large  numbers  of  former  consumptives 
are  leading  active  lives.  Floriila,  Aiken,  Thomasville,  Asheville,  and  soine 
other  southern  resorts,  are  good  winter  asylums  f^^^  many  cases,  but  pti1ient,s 
should  not  return  to  New  England  liefore  June  1st.  An  outdoor  life  in  the 
Maine  or  Adirondack  woods  during  the  warmer  months  is  highly  to  he  recom- 
mended for  early  and  otfierwise  suitable  cases.  Saranac,  N.  Y.,  affords  every 
comfort  during  the  colder  months,  combined  with  the  very  best  medical 
attendance,  and  many  ]>eoplc  do  well  there.  A  relative  disadvantage  under 
whicii  nearly  all  American  [lealth  resorts  fabor,  as  compared  with  those  of 
Europe,  consists  in  the  greater  ditTiculty  in  providing  occupation  and  thus 
securing  a  mental  attitude  m«ist  favorable  to  recovery.  In  general.,  the  north- 
ern sealioard  is  nukh  less  favorable  tluui  t!ie  interior,  and  early  cases  often  do 
well  during  the  winter  removed  from  the  dampness  of  the  coast,  with  its 
alternations  of  freezing  and  tiiawing.  A  change  of  climate  is  a  very  impor- 
tant step,  and  slmuld  receive  the  mo^t  careful  consideration  of  the  physician — 
the  circumstances  of  the  patient,  the  stage  ami  character  of  his  dlHcosc,  Ids 
tastes,  etc.,  beini;  carefidly  weighed  before  a  decision  is  reached.] 

Finally,  the  emphtyment  of  hydrotherapy  should  1h?  mentioned  in  the 
hygienic  treatment  of  tuhnreulosis.  Although  this  cannot  exert  any  specific 
influence  on  the  disease^  and  therefore  nnist  not  be  prized  too  higfdy,  yet  it  is 
often  hcnehcinl  in  I  hi'  form  of  cold  sponging  or  hrit-f  cool  douching  and  the 
like;  and  llic  slimubilinn  of  the  skin  has  a  favorable  influence  upon  the  gen- 
eral lieaith.  In  severe  febrile  cases  we  may  order  sponging  and  ruithing  In 
iK'd  with  cold  water,  brandy,  aromatic  vinegar,  and.  in  addttitui,  chost  ]>aeks, 
compresses,  and  the  like.  Also  for  the  relief  of  sympbims  {vUc  infra),  such 
as  pain,  fever,  and  perspiration,  we  may  often  employ  sponging,  cold  or  warm 
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compresses,  and  the  wet  pack  (*' Pricssnitz  ").  I  not  infrequently  employ 
inmiL'tions  of  soft  soap  for  tuberculosis,  similar  to  those  usc^l  for  a  long  lime 
in  the  treatment  of  tiibcrcnilous  pleurisy  and  of  swollen  iynipli-glnnds. 

The  symptomatic  treatment  of  plithisis  is  directed  in  tlie  first  place  against 
the  pulmonary  symptoms.  We  use  much  tlie  same  remedies  to  help  the  cough 
OS  in  chronic  bronchitis.  We  try  inlialations  *  with  a  solution  of  common  salt, 
or  of  the  alkaline  carkmates,  or,  if  there  is  much  secretion,  with  Bolutions 
of  tannin  and  the  balsams,  such  as  turpentine^  or  balsam  nf  Peru.  When 
there  is  severe,  spasmodic  cough,  inhalations  with  narcotic  solutions  some- 
times give  some  relief,  such  as  cherry-laurel  water,  opium,  or  broraid  of 
potassium. 

Morpliin  stands  first  among  the  drugs  employed  to  check  the  cough.  We 
should  l)e  cautious  and  sparing  in  its  \ih}  at  first,  but  it  is  an  Indispensable 
remedy  in  severe  and  hopeless  cases.  It  relieves  I  he  irritatiou  of  coughing, 
the  pain  and  the  opprcssi<m  in  the  chest,  and  at  least  gives  the  patient  for  a 
time  the  desired  .sleep.  In  clirouic  cases,  with  moderately  severe  symptoms, 
we  may  use  for  a  long  time  the  niiUler  narcotics  with  ndvantaj^e.  particularly 
codein  (powders  of  gr.  ss.  to  j  [^m.  0.(U  to  0.05 1,  or  pho?^])[Mite  of  co<lein, 
gr.  vijss.  [gm.  O.^)],  aq.  amyd.  amar.,  3v  [20  c.c  |,  dose  15  to  2<J  dn»ps) ; 
also  the  two  morphin  derivatives,  heroin  (gr.  tV  t*'  i  f^^^-  '^-OOfi  to  0.012] 
carefully  given),  and  dionin  (gr,  0.95  to  0.5  [gm.  0.01  to  0.03]  a  dose). 
Under  some  circumstances,  we  also  employ  the  extract  of  hyoscyan\us  (for 
example,  extradi  hyoiicyami,  1  part;  aqua'  Inurocerasi,  *^0  parts;  15  to  20 
drops  of  the  mixture  every  two  hours),  the  extract  of  l>elladauna^  (in  0.5  to  1 
gr.  [gni.  0.03  to  0.05 1  piwders),  etc.  It  is  important  that  the  patient  should 
learn  to  suppress  his  inclination  to  cough,  at  least  up  to  a  certain  point.  Sips 
of  cold  water  often  quiet  the  cough,  as  may  also  a  *' cough  drop"  held  in  tl)e 
mouth,  or  a  pastille  cnnlaining  tlie  salts  found  in  Ems  mineral  water. 

If  Ihe  patient  complains  of  difficulty  hi  loosening  the  expectoration,  we 
prescribe  expectorants,  tlie  action  of  which  often  fails  to  meet  our  desires, 
but  which  cannot  be  dispensed  with  in  practice.  The  e.\p'ct(»rants  most  fre- 
quently used  are  carlHiuate  of  ainnionia,  i[>ecacuanha,  apmnorphin,  and  senega. 
We  very  often  combine  expectorants  with  narcotics,  as  in  Dover's  powder. 

If  severe  pain  in  the  client  comes  on,  we  often  use  l(K'al  applications: 
mustard  plasters,  warm  p(mU ices  and  ctdd  cr)niprcsses,  painting  with  iodin, 
or  emlirocrttions  of  ciilorofonn.  Narcotics,  such  as  morpliin,  are  indispen- 
sable in  severe  dyspntca,  which  usually  occurs  only  in  the  last  stages  of  the 
disease  or  as  a  result  of  pneumothorax. 

The  treatment  of  hemoptysis  is  important.  As  a  slight  admixture  of 
blood  in  the  expectoration  often  prcceihs  a  severe  hcmopytsis,  such  an  appear- 
ance always  suggests  caution.  When  there  is  any  hemoptysis,  absolute  reat 
in  bed  is  necessary.  We  sliould  avoid  any  careful  examination  of  the  lungs, 
especially  any  severe  percussion.  We  slirmld  lay  a  flat  and  not  too  heavy 
i(^  l>ag  over  the  long  on  the  side  from  which  wc  suspect  the  hemorrhage: 
the  cold  is  usnullv  w*dl  hurne,  but  sometimes  it  ag^^'ravalcs  the  cough,  and 
must  then  Ik-  (imiitnl.    W'v  wnidil  also  recommend  swallowing  bits  of  cracked 


*  For  detaiU  m  to  doDage,  see  Appendix  III.  "  FormulaD."  io  Vol.  II  of  this  work. 

*  Ext.  beUadoD.,  U.  S.  P.,  ia  four  timoa  atroDger  thaa  the  OermaD  preparatioa. 
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ice.  Narcotics,  such  as  xnorpinn,  arc  tlie  most  suitable  internal  remedies, 
since  they  aid  the  cessation  of  tiie  hemorrhage  by  suppressing  t!ie  attacks  of 
cougliing.  The  more  troublesome  the  cough  the  more  necessary  is  it,  there- 
fore, to  administer  morphin  in  solution,  by  the  mouth  or  even  subcutaueously. 
Of  remedies  to  check  the  blood  we  should  name,  first,  extract  of  ergot  or 
ergotin,  which  may  be  given  by  the  mouth,  or,  still  better*  pubcutaneoualy, 
in  doses  of  "4  to  8  gr.  (gm.  0.1  to  0.5)  sevenil  times  a  day.  Of  the  individual 
ergotin  jtreparations,  that  to  he  most  recommondcd,  espeeitilly  for  subcutaneous 
use,  is  cornutin.  eitricum  (Merck).  [Any  preparation  of  ergot  will  raise  the 
tension  in  the  pulmonary  artery,  and  is  therefore  to  be  avoided.  Inhalation 
of  nitrite  of  amyl  has  recently  be*;n  recommended.  Its  physiological  action 
is,  of  courpc,  Hie  opposite.  Purgati<m  it?  advisable — e.g.,  an  ounce  of  Efisnm 
salts.]  The  subcutaneous  injection  of  sterilized  solutions  of  gelatin  has  been 
widely  praised.  Kemarlvahle  observations  have  recently  been  made  on  the 
hemostatic  effect  of  senim  injections.  We  may  also  try  the  fluid  extract  of 
hydrastis,  with  equal  parts  of  an  elixir,  giving  3U  to  40  dntps  of  the  mixture 
several  times  a  day ;  also,  ac-etate  of  lead  and  atropin.  The  influeuce  of  these 
remedies,  particularly  those  last  named,  is,  however,  quite  uncertain.  The 
inhalation  of  a  one-  to  two-per-cent  solution  of  perchlorid  of  iron  usually 
excites  cough,  and  is  therefore  more  harmful  than  benetipial.  A  very  poptilar 
remedy  among  the  laity,  and  one  ahuost  aKvays  at  hand,  is  coniriion  salt, 
of  which  several  leaspoonfuls  may  be  given  in  water.  When  the  lieuutrrhage 
recurs  fre<|uently,  it  is  also  advisable  to  "  tie  off ''  the  limbs — that  is,  to  apply 
bandages  rather  ilrmly  arntnirl  Uxg  middle  of  the  uppt^r  anus  and  the  thiglis. 
This  caus(!s  vcmms  cojigeslion,  and  hiiidrrs  the  return  of  bh)od  t(i  the  lungs. 
When  j)ulmonary  hemorrhage  has  oecurrwl,  the  diet  should  consist  nt  (irst  of 
nothing  but  cohl  milk,  vggn,  and  similar  food.  Hot  food,  alcohol,  and  Jargc 
amounts  of  meat  are  to  be  forbidden.  It  is  a  good  thing  to  give  acids,  such 
as  lemonade,  or  aromatic  sulphuric  acid,  wcl!  <Jihited. 

Even  wlien  the  bleeding  has  coase<l  we  must  keep  the  patient  several  days  in 
bed,  and  for  a  longer  time  be  extremely  cautious,  since  the  hemorrhage  is  apt 
to  be  repeated. 

The  hectic  fever  of  consumption  is  remarkably  little  influenced  by  anti- 
pyretic drugs.  It  often  is  entirely  useless,  or  even,  on  account  ttf  its  evil  effect 
upon  the  stomach,  actually  liarmful  to  give  large  doses  of  antipyretics  to  fever- 
ish consumptives,  for  long  periods  of  time,  particularly  as  the  fever  often  of 
itself  has  deep  morning  remissions.  The  prescription  of  antipyretics  is  only 
justified  when  they  make  tlie  patient  feel  better.  The  continuous  use  of 
pyramidnn  (gr.  I  [gm.  0.*^5]).  three  times  a  day.  is  particularly  worthy  of 
trial.  Antipyrin.  i]iiinin,  and  other  similar  drugs  may  also  be  employed.  On 
the  other  hand,  it  is  very  appropriate  to  give  a  cold  sponging  and  rubbing  to 
the  whole  hndy  or  chest,  with  water  or  alcohol,  especially  in  the  cveuiug  when 
the  fever  is  high.  The  sponging  is  almost  always  well  bttrne.  and  makes  the 
patient  feel  brighter  and  easier.  The  lold  pack  njay  also  be  tried  occa- 
sional ly. 

(^old  sponging  often  diminishes  the  irouhleaome  sweats  in  phthisi^t,  but  if 
this  doi's  not  check  them,  we  may  often  f>res)'ribe  atropin  to  advantage,  gr. 
ilv  ^^  A  (^f-  o.ooori  to  0.001)  at  nighl,  but  its  action  does  not  usually  last 
very  long.    Lately  agaricin  in  -f^-  to  J-gr.  pills  (gm.  0.005  to  0.01 )  lias  been 
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Ibr  ftW  ttigte*«««Bts  in  phthi^tit;  aUti  pirrotoxin,  of  which  ^. 

^  m«ik  iK^Mli  to  Atfl)  w  <ivrn  in  pill  or  tiohition  at  bedtime,  and  lately 

/»>  Im  30  ^jfin.   1.5  In  !?)   in  wflf(»rs.     Diisfinp:  the  Ixxly 

.1  >  fpt*  c*f  ^Ifcvlic  acid  to  05  of  Fronch  cimlk  is  also  guod. 

.  lii.  «  Cfe«  night-sweats — 3  or  3  cups  of  it  cold  at 

It  Uwrv  »  N«*  k**  ApfH^tile,  snmll  doses  of  r|uinin,  compound  tincture  of 

«aK:h\HNii.  tt^DM  vi  t.  and  other  hitter  reniodicB,  siu-h  an  tiiM-tura  ainara 

Vi.  K  *iv  mMavi  _    -scrviif.     It  is  also  frecjuently  a  good  thing  to  pre- 

^ih^  A  Utttv  luuimlkc  iicid,  5  to  10  drops  of  the  dihitc  acid,  with  the  meals. 

*ft¥iik  wrv  NmU  to  ohivk  diarrhea  in  plithisis.     Opium,  coitihinc'd  with 

iW*t.vlKW  oi  t««d.  is  niodt  ofTtx-tive.    This  suiiject  will  Ih;  discustsod  more 

Ufe  IW  clM^^r  vm  iati*stinal  luhercuIoBis. 

..  ..fi,.i»  iL»>-^iiU*  prrfMiratioiis  of  iron,  comhiued  sometimes  witli  f|iiinin 
iH  ii  ',  in  the  beginning  of  the  dipeasc  to  improve  the  general 

I    llu-  ;inti'»ni«,  but,  an  exjierienre  shows,  iron   h  eontraindieated 
I.  ^M\M  HIV  fk'Verish  or  who  have  a  teutlency  to  hemoptysis. 

ilitf  tlv«tUhmt  of  tbo  di«ettses  complicating  phthisis  is  to  be  found  in  the 
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JRUttlofy.  At'ule  miliary  tiihcrriilnsifi  is  a  form  of  tuberculosis  which  we 
mv  ku^hlUit  \\\  dcM'vibing  parlicularly  hecait^'  of  its  antitomic-al  rotations  and 
(U  iHtdkUv  olilticttt  hintor)'.  The  disease  is  characterized  anatomically  by  the 
v\Ui»mvU  rtbuiidHut  drvidopment  of  miliary  tubercles  in  a  comparatively  short 
\i\\\\^  ii\  »««h\  tugrtUH  of  the  bixly.  W'v  cannot  liken  this  process  to  anything 
\\\S\  Mtt  «»svi'wiiclniing  of  the  body  with  tubercle  biicilli,  whicli  in  some  way 
UMub  tbi'  dilTiMvnl  i^rgans  simultaneously,  and  in  them  give  rise  to  the  erup- 
(b(M  olf  hdwMvb^.  Hnhl  advanced  the  hypothesis  a  long  time  ago,  that  a  cheesy 
(\H*H»  rouid  U*  fottiul  HoinewluTO  in  the  liody  in  every  case  of  acute  miliary 
Uib«M>  ubwt"«  n\\\\  (bat  the  general  infiHlioii  of  the  body  resulted  from  the 
liluHMVtbUk  of  llu««v  cluH*sy  nuissi's  by  the  blood.  Later  investigations,  how- 
i>\*'l.  bus*'  mven  U»»  n  much  more  definite  explanation  of  tlie  nature  and  inan- 
\\i\  <\t  thin  tftMieral  infintion.  I*onlick  found,  in  some  cases  of  acute  miliary 
UO^'t«'ubwi>i  Mil  oxtenKive  tulicrculopiei  of  tJje  thoracic  duct  with  breaking  down 
\\\  \\\v  <uU'rcul«r  new  growtli.  It  is  e^sy  to  see  how,  in  tiiis  way,  a  large 
«UUVM»I  of  (ubun^ulous  material  could  be  brought  dire<'tly  into  the  circulation, 
C*-iUM  llu»  fiti*  \'ttmnmnic«ti*m  of  the  lymph  duct  with  the  subclnvifin  vein,  and 
UtU*  iw  '*  dlnttemlnnlcd  "  through  the  difTerent  organs  in  a  short  time.  Still 
UivUV  tu»uueu(lv,  htnvevi'r,  tlic  tidu'rculosis  of  the  large  venous  trunks,  dis- 
•  'n*'tv»l  bv  W'eip'il.  cs[Hvudly  Ibe  pulmonary  veins,  s»?ems  to  be  tlu'  stnrting- 
r  ui  ^11  ttu  rtcule  genenil  miliary  tuberculosis.  Usually  there  are  Uiberculous 
I  ■       '     iir  Htnuclinn'H  other  foci  of  tuliercubum  discas4^.  which  involve  tlie 

^.  ,      Idtitruig  vein,  gnuhndly  break  through  it,  and  projitt  into  its 

tsiVKV^^     U  v^afMlion  and  ulceration  result  in  this  spot,  Uie  infectious  material 
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is  of  course  consluiitly  waHlitnl  till  by  the  bioud  current  ami  carried  away,  and 
thus  it  reaches  the  other  orj^ans. 

Sin«-e  such  a  InbtTculous  finus — »*.;<..  a  tulK'nnilous  hrinuliinl  ^^'lunil— niny 
reinuin  for  a  hjug  tiiiu*  entirely  without  syuiptnitis,  we  cnn  urjikMstand  how 
miliary  tuberculosis  miiy  liretik  nut  in  lui  acute  form  in  porBons  who  previously 
seemed  perfectly  well.  In  other  casi^s  the  patient  has  already  sutfered  from 
some  tulien-ulous  airtM'lion,  and  suddenly  the  ctuiditions  occur  somewhere  in 
the  body  which  lead  to  the  developiueiit  of  niiliiiry  tulten-ulosis.  Tlnm  we 
Bouietinies  see  it  broflk  out  in  a  piitii-ut  who  luis  (U'lHnnry  phthisis,  hut  rti-ute 
miliary  tul»erculosis  is  one  of  the  rarities  in  advanced  phthisiji.  If  we  find, 
at  the  tiutopsy  of  a  case  of  acute  frenenil  miliary  tubereidosis,  old  ph(hi>iical 
changes  in  the  lun|y;s,  which  is  by  no  means  very  common,  ihey  consist  of  old, 
partly  cicatrized  f<»ci,  piJt,^neut  indurations,  etc.  We  see  miliary  tuberculosis 
rather  frequently  as  a  sequel  to  pleuritic  effusion.  We  have  already  calkd  at- 
tention to  the  fact  that  In  such  cases  the  pleurisy  itself  is  a  tuliereulous  disease. 
Miliary  tulierculosis  is  also  seen  in  ]>ersons  with  old  tuhcrcubnis  affections  of 
the  bonctf  rtml  joints,  such  as  coxitis  and  vertebral  caries,  with  tuberculous 
swellings  of  the  lymph-ghindsj  as  in  the  neck  and  tlie  iixilhe,  or  with  tubercu- 
losis of  the  j;jjenito-uriuary  organs,  etc.  In  such  cases,  of  course,  the  tuberculous 
affection  wliich  is  discovered  during  life  is  not  always  the  source  of  the  gen- 
eral miliary  tuberculosis,  but  the  discovery  of  the  existence  of  such  an  affection 
is  of  tlie  fjreatest  significance  in  dia^mosls,  as  in  thiss  way  our  attention  is 
strongly  directed  to  the  possibility  of  a  frcneral  tul>erc\doui:^  affection. 

In  some  cases  an  outbreak  of  miliary  tul»erculosis  has  been  seen  to  follow 
other  acute  diseases,  such  as  typhoid  or  measles. 

Patholog:ica]  Anatomy. — E.xcept  for  the  presence  of  an  old  tuberculous  af- 
fectiitn  in  some  or;^'an.  and  except  for  liic  tuberculosis  of  a  vein  or  of  the 
thoracic  duct,  which  are  usually  demonstrable,  and  which  have  been  described 
above,  the  anatomical  lesion  in  acute  miliary  tuberculosis  consists  in  the  dis- 
seminatitm  of  miliary  tuhcrclcR  tlirough  a  large  nundwr  of  the  organs  of  tlie 
body.  The  lun^s.  the  liver,  and  the  spleen  are  couslantly  affected;  almost  as 
constantly  thu  kidneys,  ifie  thyroid  ghind,  the  marrow  itf  the  Ikuics,  the  heart, 
and  the  choroid;  less  constantly,  but  still  quite  frequently,  the  sercms  mem- 
branes and  the  meninges.  The  miliary  nodules  may  he  found  in  lar^e  numbers 
in  all  the  or^jans  mentioned.  They  may  in  part  bo  easily  recognized  by  the 
naked  eye,  anti  in  the  lungs  they  may  be  very  jdainly  perceived  by  the  touch. 
In  many  organs,  however,  especially  in  the  liver  and  often  in  the  splernj  they 
are  hard  to  recogniKe  with  the  naked  eye,  but  they  are  easily  discovered  by 
the  microsco|>e.  In  regard  to  the  histologieal  structure  of  miliary  tubercles, 
and  the  discovery  of  tui>er*le  bacilli  in  them,  we  must  refer  to  what  has  been 
said  in  the  chapter  on  pulmonaiy  tuberculosis,  but  we  must  also  mention  that, 
in  stmie  of  the  more  chronic  cases,  some  of  the  nodules  may  grow  to  be  large 
tuberculous  f«H:i»  from  the  size  of  a  lentil  to  that  of  a  pea.  I^ess  developed  cases 
of  miliary  tuberculosis  are  also  found,  in  which  only  a  limited  number  of 
organs  are  attacked,  and  tliese  with  less  severity. 

Clinical  History. — The  clinical  symptoms  of  miliar}'  tuberculosis  depend 
upon  two  factors,  the  first  being  the  general  infection  of  the  body,  and  the 
second  the  hxal  tuberculous  affection  of  certain  organs.  Although  in  many 
organs  miliary  tutjerculosis  is  entirely  without  symptomB,  as  in  the  liver,  the 
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and  neck,  and  disturbances  in  the  innervation  of  the  ocular  muscles.  In  such 
eases  the  tuberculous  meningitis  may  alone  be  diagnosticated^  and  not  the  uni- 
versal miliary  tuberculosis.  In  fact^  all  the  other  signs  of  general  miliaiy 
tuberculosis  are  not  infrequently  obscured  by  meningeal  symptoms,  and  yet 
we  have  repeatedly  observed,  even  in  the  deepest  coma  of  the  patient,  a  pecul- 
iarly deep  and  hurried  respiration,  which  was  the  only  noticeable  sign  referable 
to  the  miliar)'  tuberculosis  in  the  lungs. 

The  symptoms  of  tuberculous  meningitis  in  many  cases  predominate  in  thia 
type  of  the  disease  from  the  onset,  but  in  other  cases  they  come  on  during  the 
attack  and  form  its  fuaal  period.  The  duration  of  the  disease  varies  ac- 
cordingly. 

4.  Miliary  Tuberculosis  with  a  Protracted  Course  and  Indefinite  Symp- 
toms for  a  Long  Time — Intermitting  Form, — Besides  the  forms  already  men- 
tioned, cases  occur  whicli  usually  take  quite  a  protracted  course,  lasting  for 
eight  or  ten  weeks,  and  having  such  indefinite  symptoms  that  an  absolute 
diagnosis  is  for  a  long  time,  or  even  throughout  the  disease,  quite  impossible. 
The  patient  complains  of  a  number  of  general  symptoms,  such  as  headache 
and  dullness,  and  also  of  thoracic  symptoms,  for  which,  however,  we  can  find 
on  examination  no  sufficient  basis.  There  is  almost  always  fever,  usually  not 
very  high,  and  with  a  very  irregular  course ;  but  we  have  seen  a  regular  daily 
rise  of  temperature  for  a  time  in  some  cases,  and  attacks  of  fever  with  quite  a 
severe  chill,  so  that  at  first  we  thought  of  an  irregular  malarial  intermittent 
fever — the  intermitting  form.  Later  on  the  symptoms  gradually  increase. 
The  apparently  inexplicable  loss  of  strength,  and  the  patient's  anaemia  and 
emaciation,  are  marked,  and  they  are  important  in  diagnosis.  Finally,  either 
severe  pulmonary  symptoms  or  the  signs  of  tuberculous  meningitis  set  in,  and 
to  these  the  patient  succumbs. 

We  must  mention  particularly  that  the  four  forms  of  miliary  tuber- 
culosis Just  described  arc  only  the  types  of  the  disease.  In  individual 
cases  we  often  meet  with  variations  and  transitional  forms  between  these 
types. 

Single  Symptoms. — 1.  General  Symptoms. — In  all  cases  of  acute  miliary 
tuberculosis  the  general  condition  of  the  patient  is  very  serious.  Most  pa^ 
tients  have  a  subjoctive  feeling  of  severe  illness,  altliough  they  make  little 
special  complaint  of  it  from  tlie  palnlees  character  of  the  disease.  As  the 
disease  increases  there  is  often  a  marked  feeling  of  anxiety  and  oppression 
besides  the  dyspnoea.  There  is,  especially  in  the  face,  quite  a  peculiar  pallor, 
characteristic  of  the  disease,  and  associated  with  a  marked  cyanosis  of  the  lips 
and  cheeks. 

2.  Fever, — Acute  miliary  tuberculosis  almost  always  runs  its  course  with  a 
more  or  less  high  fever,  a  course  without  fever  having  been  observed  in  only  a 
few  instances.  It  often  hap])ens,  in  more  protracted  cases,  that  the  temper- 
ature may  be  nearly  normal  for  a  time,  or  only  slightly  elevated.  There  is 
nothing  characteristic  or  typical  in  tlie  course  of  the  fever.  In  the  cases  with 
typhoidal  symptoms  the  fever  is  usually  quite  hi^li,  between  103°  and  105°  F. 
(.3f>.>°  to  lO.r)"  ('.),  so  that  the  temperature  curve  may  be  exactly  like  that 
of  typhoid.  In  otiier  eases  the  fever  is  irrofrnhir  and  is  broken  by  many  remis- 
sions, remitting  or  intermitting  (|uite  regularly  for  some  time.  Death  ensues 
with  a  moderateJy  high  temperature  or  in  collapse.    In  cases  with  tuberculous 
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meningitis  there  is  also  a  marked  rise  of  temperature  at  the  close,  up  to  108°  F. 
(4*3"  C. )  and  over. 

3.  Respiratory  Apparatus. — It  goes  wltliout  saying  tiiat  physical  exami- 
nation of  the  lungs  may  give  no  definite  results.  Almost  all  positive  evidence 
is  often  wanting,  and  tin?  i-ontrast  hetwcen  the  laltored  hreathing  and  dyspncra 
and  the  insignificance  of  the  physical  signs  in  the  lungs  is  an  important  feature 
in  diagnosis.  Auscultation,  as  a  rule,  gives  the  signs  of  an  intense  bronchial 
catarrh;  we  hear  rhonchi  or  numerous  fine  and  medium  moist  rales  all  over 
both  lungs.  The  resjiiratory  nmrniur  itself  is  usually  higlier  in  pitch  than 
normal,  and  in  many  cases  it  is  obscure,  rough,  or  harsh.  In  our  cases  tliere 
was  occasionally  heard,  over  a  circumscribed  area  of  Uxe  lung,  a  wholly  pe- 
culiar, sharp,  "lapping"  sound  on  inspiration.  In  (juite  a  large  nund>er  of 
cases  peculiar  fine  crepitant  rAJes  are  to  be  heard  over  some  areas  of  the  lungs; 
these,  in  our  e.xfwrience,  are  jtathognonionic  of  niiliarv  pulmonary  tuherculosis. 
On  percussion  there  are  often  no  distinct  ohjectivu  thanges  to  be  found.  With 
careful  [>ercu8siou,  however,  the  iibnormally  deej>  note  of  the  relaxed  jwrtions 
of  the  lungs,  or  a  slight  dullness  over  other  are-as,  Ijecomes  very  noticeable.  We 
consider  this  varying  quality  of  the  f)ulmonury  restuiance  (difference  in  pitch 
and  the  like)  over  dilTcrent  portions  of  the  lungs  of  special  diagnostic  im- 
j>ortance. 

In  some  cases  circumscribed  pneumonic  inrdtrntion  has  been  observed  in  the 
lungB  in  acute  miliary  tuberculosis,  which,  as  we  have  said,  may  give  rise  to  a 
confusion  between  iiiiliary  tuberculosis  and  croupous  jmcumonia.  from  the 
presence  of  marked  dulljiesfi,  crepitant  rales,  and  bnmcliial  respiration. 

We  must  mention,  finally,  that  in  some  of  tlie  cases  physical  examination 
of  the  lungs  shows  old  changes  in  them,  a  phthisical  aiTeetion  of  the  apex,  a 
former  pleurisy,  and  the  like.  Positive  evidence  of  such  old  tuberculous  affec- 
tions may  l>e  of  great  diagnnntic  value  in  tlnulttful  cases. 

Dyspna'a  has  been  re|H'atedly  mentiimod  anmng  the  pulmonary  syinptoms. 
The  respiration  is  usually  very  much  accelerated,  especially  during  the  more 
advanced  stage  of  the  disease,  so  that  we  see  in  adults  forty,  sixty,  and  even 
seventy  respirations  a  minute.  The  respiration  is  also  very  deep,  and  is  some- 
times noisy.  As  a  rule,  there  is  cough,  but  it  is  usuidly  trouhlesome  only  in 
the  cases  with  severe  bronchitis.  It  is  often  very  slight.  The  expectoration  is 
usually  scanty,  and  it  is  not  characteristic.  Special  mention  must  be  made  of 
the  fact  that  tubercle  bacilli  are  absent  in  it,  unless  old  ulcerated  tuberculous 
foci  are  present  at  the  same  time  in  the  lungs. 

4.  Circulatory  Apparatus, — The  pulse  is  frer^uent,  about  ino  to  I'^O  a 
minute,  often  weak  and  small,  and  sometimes  irregular,  especially  if  tubercu- 
lous meningitis  coexists.  The  miliary  tubercles,  which  postmortem  are  almost 
always  to  be  found  in  the  heart,  especially  in  the  endoi-ardium,  cause  no  symp- 
toms. In  uncomplicated,  acute,  miliary  tuberculosis  there  is  little  if  any 
increase  in  the  number  of  white  corpuscles  in  the  blood.  The  presence  of 
tubercle  bacilli  in  the  blood  will  be  mentioned  below. 

fi.  Digestive  Apparatus. — Vomiting  is  fre<]uent  at  the  onset  of  the  disease. 
The  bowels  are  usually  constipated,  but  in  many  cases  there  is  a  moderate 
diarrhea.  The  loss  of  appetite,  the  thirst,  and  the  dry  tongue  are  due  to  the 
general  disease  and  the  fever.  The  spleen  is  usually  somewhat,  but  not  very 
much,  enlarged. 
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6.  Nervous  System. — In  mnny  caRcs  in  which  the  pulriionary  sj'mptoms  pre- 
dotiiiuntu  the  inicllect  rcriuiins  f]uite  clrnr  until  the  last,  Imt  in  other  cases 
cerehral  syniptomy,  such  uh  hnithichn,  di7./iiu's>,  stupor,  aiul  ili'liriiinu  come  on 
quite  early,  and  arc  part  of  tlie  general  infuction.  As  has  already  been  said, 
the  nervous  symptoms  in  the  cajv-s  combined  with  tuljereulourt  meningitis  be- 
come quite  priiniinentj  but  in  in<iividual  instances  it  may  he  hard  to  de^-ide 
M'hether  they  are  due  to  such  a  complication,  or  are  merely  severe  general 
frymptuniB. 

7.  Eyes. — The  ophthalmoscopic  examination  of  the  retina  is  of  special  di- 
n^optie  importance,  since  the  diagnosis  may  lie  made  abpolutely  certain  by 
findinor  miliary  tubercles  in  the  choroid.  A  negative  result,  however,  is  never 
decisive  against  tlie  diagnosis,  since  the  tubercles  are  souictirnes  absent,  or  at 
least  are  very  few  in  number.  Their  discovery  is  almost  always  di/ficult,  and 
demands  much  practice  in  the  method  of  examination.  In  cases  with  tuber- 
cuh)us  meningitis  we  sometimes  find  an  optic  neuritis. 

Diagnosis. — 'J'lie  diagnosis  of  acute  general  miliary  tuberculosis  is  ordi- 
narily not  very  sim[)le.  It  ipiite  often  happens  tliat  nt  the  autopsy  a  miliary 
tulxTculosis  is  fonn<l  which  was  not  even  suspected  during  life.  It  must  l>e 
confessed  that  frequently,  in  such  cases,  we  might  very  well  have  thought  of 
acute  tubenidonis.  If,  therefore,  the  possiliiiity  of  acute  miliary  tulM-rculosis  is 
brought  to  our  attention  during  the  jiatient's  life,  we  can  occaj^iunally  make  an 
absolute  diagnosis. 

The  severe  constitutional  disturbance,  usually  associated  with  fever,  is  most 
important,  and  for  this  no  local  cause  can  he  found.  Then  come  the  pulmo- 
nary pymjttoms,  especially  the  peculiar  dyspno-a,  for  which  there  is  also  no 
ade<]uatt*  corresponding  fthysical  chitnge  to  be  dit*covered.  Besides  (he  dysp- 
ncea,  a  peculiar,  cyanotic  pallor  is  very  characteristic.  It  gives  decided 
support  to  our  suspicion  if  we  can  make  out  a  distinct  predisposition  to  tuber- 
culosis, either  hcrc*lilnry  or  coastitutiomil.  or  the  history  of  a  previous  tuber- 
culous affection,  especially  pleurisy,  uml  also  clironic  alTections  of  the  bones, 
and  the  like;  or  if  any  form  of  local  tuherculous  disease^  as  of  tlie  lymph- 
glands,  a  pulmonary  a|K*x,  the  pleura,  etc.,  he  present. 

On  these  factors  rests  the  diffiTcntiul  diagnosis  between  the  "  t^'jjhoid  " 
form  of  niilinr)*  tulicrculosis  and  iyphnid  fever.  Marked  rosi'ohi  and  consid- 
erable enlargement  of  the  sjtiecn  are  distinct  arguments  for  typhoid.  ii!tliougli 
they  sometimui*  occur  in  miliary  tuberculosis,  and  so  are  the  intestinal  symp- 
toms of  ty[)hoid,  such  as  meteorisTn,  the  characteristic,  loose  yellow  stools,  and 
possiblv  intestinal  heniorrliage :  hut  we  Tnust  not  forget  that  both  the  roseola 
and  tlio  intestinal  svmptnms  may  be  absent  in  typliaid.  The  course  of  the 
fever  must  always  be  consitlered  in  the  ditferentiiil  diagnosis.  It  is  much 
more  frequently  irregular  and  atypical  in  tultcrculosis  than  in  typhoid.  Of 
course,  the  temperature  curve  is  not  an  ahsohitely  decisive  factor.  The  pro- 
portionately slight  acceleration  of  the  pulse  in  typhoid  is  worthy  of  note.  The 
blood  does  not  afford  any  indubitable  signs  of  distinction  between  the  two, 
since  in  neither  disease  is  there  a  decided  leucocytosis.  If,  however,  the  num- 
l>er  of  leucocytes  is  conspicuously  small,  5,000  or  less,  typhoid  is  strongly 
suggested.  The  Oniber-Widal  serum  reaction  or  the  direct  demonstration  of 
the  typhoid  bacilli  in  the  blood  or  in  the  dejecta  (see  page  25)  is  very 
important  in  the  differential  diagnosis;  if  positive,  these  tests  are  decisive. 
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kidneys,  the  heart,  and  the  marrow  of  the  hones,  in  two  organs — the  InngB, 
and  more  pfijiecially  the  brain — it  leads  to  the  most  marked  local  symptoina.    ■ 
The  niiliiny  tuliort'iilosis  of  the  choroid,  diaonvercd  by  Colinhrirn  und  Manz,  is     ™ 
ai*io  williout  Hytniitoiti8,  hui  it  can  lio  made  out  with  the  oiihllmlmo^cope,  and 
it  in  thort'foft'  at  grout  diagni)j^tic  value. 

Miliaiy  tuberuulaeis  affords  quite  different  pictures,  according  to  the  pre- 
dominance of  one  or  the  other  of  the  groups  of  symptoms  mentioned.  We 
dislin^iish  tlic  four  following  forms: 

1.  Miliary  TubfrtuUtsit^  u\Ui  Prcdominanf.  Symptoms  of  General  Infer* 
tion:  (he  so-caiM  Tijphoithtl  Form. — Tliis  form  may  in  part  greatly  resf'mble 
typhoid  fever.  The  patient,  who  previously  eeemcil  quite  well,  or  in  whom 
some  local  manifestation  of  tuberculopis  was  puspec-ted*  falls  ill  with  gradually 
inereUHing  ^**nenil  hyinjjtoriis,  didlness,  loss  of  ajiftetite,  headache,  and  fever. 
Since  there  is  no  local  alTection  to  be  discovered  to  explain  the  symptmus,  the 
disease  at  firtft  uiay  well  be  taken  for  tyjihoid.  Tlie  g:eneral  condition  grows 
worse  conf^tantly,  the  fever  is  high  and  continually  rises,  and  cerebral  symp- 
toms ap]>ear.  Jii  some  cases  an  exantliematous  eruption,  like  roseola,  may 
increase  the  resendjlunce  to  typhord.  Witii  careful  ol)K'rvatiun,  however, 
symptoms  are  alniost  always  detectcil  later  in  tfie  ilit*ease  whicli  are,  to  a  cer- 
tain degree,  characteristic  of  miliary  tuberculosis,  and  are  due  to  the  existence 
of  that  disease  eitJier  in  the  lungs  or  in  the  brain.  The  patient's  compUixion 
nsRumes  a  peculiar  pallor,  and  with  it  a  detinitc  cyanotic  hue.  The  ri'spiration 
becomes  reniarkably  deep,  and  tliore  is  dyt^pmca;  or  signs  of  a  tul>erculouB 
meningitis  arise,  such  as  rigidity  of  the  neck,  loss  of  consciousness,  disturb- 
ances in  the  innervation  of  the  ocular  muscles,  etc.,  and  death  follows  with 
these  B\Tnptoms.  These  cases  last  from  ten  days  to  three  weeks,  reckoning 
from  the  beginning  of  the  severe  symptonis. 

2.  Miliary  Tuberculosis,  wilit  Predominnjit  Piilwottory  Symptoms. — These 
cases,  too,  may  begin  quite  suddenly,  almost  like  an  acute  croupous  pneumonia, 
or  they  may  develop  gradually  with  quite  a  long  prodromal  stage.  From  the 
onset  the  symptoms  point  especially  to  disease  of  tlie  lungs  or  tlie  pleura.  The 
patient  complains  of  a  stitch  in  the  side,  cough,  and  dysimoia.  The  expectora- 
tion may  bear  a  decided  resemlilance  to  that  of  pneumonia.  Such  castas,  espe- 
cially if  they  begin  abruj>tly,  are  at  first  often  erroneously  regarded  as  croupous 
pneumonia,  particularly  if  we  find  fine  rales,  almost  like  crepitant  rales,  over 
certain  jwrtions  of  tlie  lungs.  But  tlie  expected  crisis  does  not  occur:  tiie  fever 
continues;  the  dyspnoea,  general  weakness,  and  ana?mia  of  the  patient  increase; 
the  physical  signs  of  jmlnionury  disease  (difTuse  broncldtic  rales)  l)ecome  more 
and  more  extensive.  The  patient's  face  is  pale,  cyanotic,  and  anxious.  Death 
ensues  with  all  the  pigns  of  impaired  respiration.  The  course  is  usually  some- 
what more  protracted  than  in  the  typhoidal  form,  lasting  for  three  or  four 
weeks  and  more. 

3.  Miliary  Tuhemdoabi,  wilh  Predominant  Cerebral  Symptoms,  due  to 
Tuberculous  Mening\t\», — Tuberculosis  of  the  meninges  does  not  belong  among 
the  regular  lesions  of  general  miliary  tubercuhtsis.  It  develops  in  al>out  half 
the  cases,  according  to  our  eHlinialion;  but  where  it  m-curs  it  almost  always 
gives  the  whole  case  the  characteristic  imprint  of  tuberculous  meningitis,  by 
which  the  other  symptoms  are  entirely  coneeaIe<l.  The  predominant  symp- 
toms are  headache,  fever,  stupor  increasing  to  deep  coma,  rigidity  of  tlie  back 
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'he  factor  which  most  frcqiipntly  ^ives  rise  to  the  development  of  pulrao- 
"mry  gangrpiie  is  the  entrance  of  organic  foreign  Puhstances,  especially  bits  of 
food^  into  tlie  lungs.  The  hacteria  of  putrefariion  either  enter  the  lungs  with 
the  foreign  sul>stance.  or  tliey  settle  tliere  later  and  set  np  a  putrid  decompo- 
sition, first  in  that  portion  of  the  iungs,  and  then  in  the  neighboring  lung 
tii^iie.  The  entrance  of  organic  foreign  suhstanees  into  the  lungs  occurs  in  dif- 
ferent ways.  It  often  happens  from  swallowing  the  wrong  way,  or  from  an  ac- 
cidental inhahition.  In  this  way  jmlnionary  gangrene  may  arise  in  previously 
healthy  people,  but  it  occurs  especially  in  patients  who  are  very  low,  very 
etupid,  and  soporose,  and  also  in  the  insane,  in  patients  who  cannot  swallow 
or  cough  well,  and  in  patients  with  paralys^i^  of  deglutition,  as  in  bulliar  paral- 
yais.  Bits  of  food  may  also  reach  the  lungs  from  eructations  and  vomiting. 
Thus  are  explained  the  cases  of  pulmonary  gangrene  whicli  occur  in  patients 
with  cancer  of  the  stomach,  and,  still  more  frequently,  with  cancer  of  the 
cesophagus.  Putrid  organic  material  may  also  reach  the  lungs  from  ulcerative 
and  ichorous  proces^s  in  the  mouth,  the  pharynx,  and  the  larynx.  In  cancer 
of  the  tongue,  the  phar^Tix,  and  the  larynx,  in  otlier  ulcerative  processes,  and 
in  injuries  or  wounds  from  operations  in  the  mouth  and  pharynx  that  have 
l>econie  septic,  pulmonary  gangrene  may  develop  quite  readily.  Finally,  septic 
foci  in  the  vicinity  may  extend  to  the  lungs  iir  perforate  into  a  bronchus.  In 
this  way  [uilmouary  gangrene  may  arine  from  the  perforation  tlirougli  the 
pleura  into  the  lungs  of  an  ulcerated  cancer  of  the  stomach  or  a  gastric  ulcer, 
or  from  the  perforation  of  tul>erculous  bronchial  lymph-glands  into  the 
cesophagus  with  the  formation  of  an  ccsophago-hrnnchial  fistula,  etc. 

In  some  cases  the  cause  of  the  jmlmunary  gangrene  cannot  be  made  out, 
since  the  entrance  of  a  foreign  substance  has  perhaps  been  wIk^IIv  unnoticed, 
as  may  ]mpj)en  in  children,  or  during  sleep.  We  had  a  grown-up  young 
woman  under  observation  for  a  long  time  witli  pulmonary  gangrene,  and  one 
day  she  ctmglicd  up  several  fragmciils  of  chicken  bones,  but  she  could  give 
no  account  of  iiow  they  entered  the  lungs. 

Experience  teaches  us  that  pulmonnry  gangrene  is  more  apt  to  develop  in 
persons  with  impaired  nutrition,  in  old,  marantic  individuals  and  drunkards, 
than  in  those  who  are  healthy.  The  tendency  of  patients  with  diabetes  mellitus 
to  puhnonnry  gangrene  is  reraarkahle. 

Pulmonary  gangrene  often  develops  pecondarily  to  some  other  puhuonary 
affection.  We  have  already  spoken  of  the  relations  between  it  and  fetid  hrnn- 
cbitis.  Fetid  bronchitis,  on  the  one  hand,  often  leads  to  pulmonary  gangrene 
through  an  extension  of  the  process  to  the  alveoli;  anrl,  on  the  other  hand, 
when  there  is  a  gangrenous  focus  in  the  !ungs,  the  bronchi  are  often  iofi^ted 
to  a  wide  extent  by  the  putrid  secretion  coming  from  it,  and  then  there  arises 
fetid  bronchiti?.  Both  diseases  often  run  into  each  other  without  any  sharp 
boundary;  but  gangrene  may  develop  secondarily  in  other  affections  of  the 
lungs.  A  new  infection  with  putrid  material,  however,  is  always  reijuisite, 
and  the  affeciion  of  the  lungs  thnt  already  exists  furnislies  merely  a  favorable 
soil.  This  is  the  only  explanation  of  the  process  when  croupous  pneumonia 
*' runs  into  gangrene,"  or  wiien  gangrene  develops  in  catarrhal  pneumonia,  in 
bronchiectasis,  or  in  phthisis. 

Although  tlie  agents  of  putrefaction  enter  the  lungs  througli  the  bronchi  in 
most  of  the  modes  of  origin  of  pulmonary  gangrene  that  have  been  mentioned, 
21 
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nieningitifi  there  is  also  a  marked  rise  of  temperature  at  the  close,  up  to  108"  F. 
(ir  C.)  and  over. 

3.  Heapiratunf  Apparatus. — It  gw«  without  saying  that  physical  exami- 
nation of  tlie  Jungs  may  j^ive  no  definite  ro&uUs.  Alniopt  all  positive  evidence 
18  often  wanting,  and  tlie  routraBt  betwcuii  thi^  lahored  hreathing  and  dy^pna?a 
and  the  insignilicvuu'e  of  tlie  physical  signn  in  the  lungw  h  aa  important  feature 
in  diagnosis.  AuRrultation,  as  a  rule,  gives  the  signs  of  an  intense  bronchial 
catarrh;  we  hear  rhonehi  or  nvinicrous  tino  and  medium  moist  rliles  all  over 
both  lungs.  The  respiratory  murmur  itself  it?  usually  jiigher  in  pitch  than 
normal,  nnr!  in  many  cases  it  ip  oliBcuro.  rough,  or  harsli.  In  our  cases  there 
was  occasionally  heard,  over  a  circuniscrihed  area  of  tlie  lung,  a  wholly  pe- 
culiar, sharp,  "lapping"  sound  on  inspiration.  In  quite  a  large  number  of 
cases  peculiar  fine  crepitant  rales  are  to  l>e  hpard  over  some  areas  of  the  lungs; 
the^e,  in  our  exj)erienep,  are  pathognomonic  of  iniliarv  ]tulin4iiiHry  tuheivulosis. 
On  percussion  there  are  often  no  distinel  objeetivo  clmnges  to  he  found.  With 
careful  ]>ercussion,  however,  the  abnormally  deep  note  of  the  relaxed  portions 
of  the  lungs,  or  a  slight  dullness  over  other  areas,  becomes  very  noticeable.  We 
consider  this  varying  ipuility  of  the  pulmonary  resonance  (difference  in  pitch 
and  the  like)  over  different  [jortions  of  the  lungs  of  special  diagnostic  im- 
portance. 

In  some  cases  circumscribed  |meumonic  infiltration  has  been  observed  in  the 
lungs  in  acute  miliary  tuberculosis^  which,  as  we  have  said,  may  give  rise  to  a 
confusion  between  miliary  tuberculosis  and  croupous  ])neumonia,  from  the 
presence  of  marked  dullness,  cn'i)itant  rales,  and  bronchial  respiration. 

We  must  mention,  fhially,  that  in  some  of  the  cases  physical  examination 
of  the  lungs  shows  old  changes  in  them,  a  phthisical  affection  of  the  ajjex,  a 
former  pleuris}*,  and  the  like.  Positive  evidence  of  such  old  tuberculous  affec- 
tions may  be  of  great  diagnostic  value  in  doubtful  cases. 

Dyppna-a  has  been  rt^reatedly  mentioned  auinug  the  pulmonary  symptoms. 
The  respiration  is  usually  very  much  accelerated,  e8]>ecially  during  the  more 
advanced  stage  of  the  disease,  so  that  we  see  in  adults  forty,  sixty,  and  even 
seventy  respirations  a  minute.  The  resjiiration  is  also  very  dec]),  and  is  some- 
times noisy.  As  a  rule,  there  is  euugfi,  but  it  is  usunlly  Iroublesome  oidy  in 
the  cases  with  severe  bronchitis.  It  is  often  very  slight  The  expectoration  is 
usually  scanty,  and  it  is  not  characteristic.  Special  mention  must  be  made  of 
the  fact  that  tubercle  bacilli  are  absent  in  it,  unless  old  ulcerated  tuljereulous 
foci  are  present  at  the  same  time  in  the  lungs. 

4.  Cirrulatonj  Apparatus. — The  pulw  is  frequent,  nbout  100  to  120  a 
minute,  often  weak  and  small,  and  sometimes  irregular.  especiuMy  if  tubercu- 
lous meningitis  coexists.  The  miliary  tubercle?,  wliicli  iiostinortem  arc  almost 
always  to  \w  found  in  the  heart,  esfieeinny  in  the  endm^ardium,  enuse  no  symp- 
toms. In  uncorafdieated,  acute,  miliary  tuberculosis  (here  is  little  if  any 
increase  in  the  nundier  of  white  corpuscles  in  the  blood.  Tlie  presence  of 
tubercle  bacilli  in  the  bloinl  will  Ije  mentioned  below. 

5.  Digestive  -4 ppnrrt/ws.— Vomiting  is  frequent  at  the  onset  of  the  disease. 
The  bowels  are  usually  constipated,  but  in  mnny  rnses  there  is  a  moderate 
diarrhea.  The  loss  of  appetite,  the  thirnt,  and  the  dry  tongue  are  due  to  the 
general  disease  and  the  fever.  The  spleen  is  usually  somewhat,  but  not  very 
much,  enlarged. 
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6.  Ncrvo^is  Sysirm. — In  many  cascB  in  wliifh  the  pulmonary  sjTnptoms  prc- 
dominalo  the  intellett  rfriiains  (]uite  dear  uniil  thp  last,  hut  in  otiuT  cafies 
ct^rehral  pymptnnis>  t^uch  hs  honrhirhi',  dizziui'SH.  stii[H)r,  and  tit'liriuTii,  vmuv  on 
quite  early,  ami  are  part  of  the  general  infLvliou.  As  lias  nirt'ady  bcL'n  snid, 
the  nervous  symptoms  in  the  eases  combined  with  tuhcreulous  meningitis  be- 
come quite  prominent,  but  in  individual  instances  it  may  bo  hard  to  decide 
whether  they  are  due  to  such  a  complication,  or  are  merely  severe  general 
symptoms. 

7.  Byes. — The  ophthalmoseopiV  examination  of  the  retina  ie  of  special  di- 
agnostic importance,  since  the  diagnosis  may  he  made  absolutely  certain  by 
findinij  miliary  tubercles  in  tiie  choroid.  A  ne*jative  result,  however,  is  never 
detrisive  against  the  dia^^osis,  since  the  tul>i?rclcs  are  sonictinies  absent,  or  at 
least  arc  very  few  in  number.  Their  discovery  is  almost  alway;!  di^cult.  and 
demands  much  practice  in  the  method  of  examination.  In  Cain's  with  tuber- 
culous  meningitis  we  sometimes  Jind  an  optic  neuritis. 

Diagnosis. — The  dia^imyis  of  anite  penenil  niiliary  tiil>erculo8i8  is  ordi- 
narily not  wry  sinijdu.  It  quite  often  happens  that  at  the  auto|»sy  a  miliary 
tiil>erculosis  is  found  which  was  not  even  suspected  during  life.  It  nnist  l>e 
confessed  that  fre<juently,  in  such  cases,  we  might  very  Avell  have  thought  of 
acute  tuberculosis.  If^  therefore,  the  possil»ility  of  acute  miliary  tubiTiulo^is  is 
brouglit  to  our  attention  during  the  j)atient's  life,  we  can  occasionally  make  an 
absohite  diagnosis. 

The  Severe  constitutional  disturbance,  usually  associated  with  fever,  is  most 
important,  and  for  thi:?  no  local  cause  can  be  found.  Then  come  the  pulmo- 
nary syiaptonis,  es]K'cially  the  [tecnliar  dyspntva,  for  wliich  there  is  also  no 
aderpiate  corresponding  ptiysical  change  to  be  discovered.  Besides  the  dysp- 
noea, a  peculiar,  cyanotic  pallor  is  very  characteristic.  It  gives  decided 
support  to  our  suspicion  if  we  can  make  out  a  distinct  predisposition  to  tuber- 
culosis, either  hereditary  or  constitutional,  or  the  history  of  a  previous  tuber- 
culous affection,  especially  pleurisy,  and  also  chronic  affections  of  the  bones, 
and  the  like;  or  if  any  form  of  hical  tulierculous  disease,  as  of  the  lymph- 
glands,  a  pulmonary  apex,  the  pleura,  etc.,  he  present. 

On  these  fiu^tors  rests  the  dilTcn'ntial  diagnosis  between  the  "typhoid" 
form  of  miliary  tuberculosis  and  tvfihnid  fever.  Marked  roseola  and  consid- 
erable onhirgenicnt  of  the  8i)!een  are  distinct  arguments  for  typhoid,  ullhoiigh 
they  sometimes  occur  in  miliary  tuhert^ulusisj  and  so  are  the  iutesLiual  symp- 
toms of  typhoid,  such  aa  metcorism,  the  characteristic,  loose  yellow  stools,  and 
possildy  intestinal  hcniorrhaj^e;  hut  we  must  not  forget  that  both  tlte  roseola 
ami  the  inlesiirud  syui]»lnnis  may  hi'  absent  in  tvfihoid.  The  course  of  the 
fever  must  always  fn^  considered  in  the  dilTerential  dhignosis.  It  is  much 
more  frefjucntly  irregidar  and  atypical  in  tuberculosis  than  in  typhoid.  Of 
course,  the  temperature  curve  is  not  an  absolutely  decisive  factor.  The  pro- 
portionately slight  nrceleration  of  the  pulse  in  ivfihoid  is  worthy  of  note.  The 
blood  does  not  alTord  any  indubitable  signs  of  distinction  between  the  t^vo, 
since  in  neither  disease  is  tliero  a  decided  leueocytosis.  If,  however,  the  num- 
ber of  leucocytes  is  conspicuously  small,  5,000  or  less,  typhoid  is  strongly 
suggested.  The  Gruber-Widal  serum  reaction  or  the  direct  demonstration  of 
the  typhoid  bacilli  in  the  blood  or  in  the  dejecta  (see  page  25)  is  very 
important  in  the  differential  diagnosis;  if  positive,  these  tests  are  decisive. 
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On  the  other  hanrl,  of  course,  the  absohte  demonstration  of  miliary  tubercu- 
10813  in  tho  I  lurn»i*l  \b  unrqnivornl  pvuk'nee  in  fuvor  of  miliary  tubcrfulo^is. 
Wi'i\lisellnnitii  ami  otiiers  liiive  bcH!  aisle  to  (U'riionstniti'  tuhpivlt*  hiicilli  in 
the  blnotl  in  a  few  tasea.  In  j^cncrul,  JuiweviT,  tliis  is  dilficult,  and  not  alwayn 
possible.  I  CJrdinary  and  also  diistillpd  water  honietiiucs  {.'onlain  acid -fast 
batilli  wliicli  may  he  mistaken  for  tuliercle  bacilli  and  cause  errors  in  exam- 
ining hlood  nnt!  feti^s.]  In  all  doulilful  cases  the  sputum  must  bo  ven'  care- 
fully seardiL'd  for  tuliercle  barilli. 

In  many  tanos  the  onset  of  meningeal  HNTUptoms  may  aid  the  dia^osif*. 
Of  course,  if  the  patient  is  not  seen  uutil  the  kst  stages  of  menin|Eptis,  es|>e- 
cially  when  there  is  an  incomplete  history,  the  diagnosis  is  often  very  difficult. 
In  this  case,  if  the  fluid  obtained  by  lumbar  punt-lure  is  fouud  to  contain 
tubercle  bacilli,  tlie  dia/5nt*His  may  be  settled  (eorupare  the  ebai»ter  on  TuUt- 
culous  Meningitis  in  Vol.  II). 

Acute  tulMTcuIosis  is  often  confounded  with  severe  bnuuhitis,  especially  in 
old  persons  who  are  considered  emphysematous.  The  very  bad  general  con- 
dition, the  pallor,  the  rapid  loss  of  strength,  and  ihe  fever  will,  wtien  kept  in 
miiid^  call  our  atterilion  to  acute  tubereulosi?,  and  render  the  diagnosis  |)os- 
Bible.  We  have  already  indicated  tfie  possibility  of  confusion  at  the  onset 
between  miliary  tuberculosis  and  croupous  [ineunionia. 

Prognosis. — 'i'he  cases  described  in  literalure  as  "cured  miliary  tuber- 
culosis'' are  so  uncertain  in  their  diagnosis  that  tliey  cannot  be  regarded 
as  convincing.  We  must  therefore  consider  the  prognosis  is  absolutely 
fatal.  The  differences  in  the  course  of  tlie  disease  have  been  already  men- 
tioned. 

Treatment. — .VUbough  drugs  arc  absolulely  powerless,  still,  llie  case  in 
hanil  must  always  receive  treatment,  especiully  if  (be  diuguosis  cann<il  be  made 
with  absolute  certainty.  Our  preecriiJtinnH  are  purely  symptonuuic.  The  cases 
witli  a  typboidfd  course  are  to  be  trented  just  like  typhoid,  with  baths,  stimu- 
lants, etc.  Tepiil  baths,  and  also  jctcsd  a|)filieiitions  to  the  rliest,  expwtorants, 
and  nareolii's,  are  indicated  when  tlie  Ihuracic  symptoms  predomiuute.  If 
meningeal  symjitoms  set  in,  we  nuiy  try  ice,  perhaps  bxal  hliK)dletting,  iodo- 
form salve,  or  mereuriai  ointment  externally,  and  iodid  of  potassium  in- 
ternally. 
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OANQRENE    OF   THE   LUNGS 


^tiolc^. — The  sole  cause  of  pulmonary  gangrene — that  is,  the  death 
and  putrid  decomposition  of  the  lung  tissue — is  the  entrance  of  the  bacteria  of 
putrefaction  into  the  lungs.  The  opportunity  for  inhaling  them  is  certainly 
very  great,  hut  the  normal  organism  apparently  possesses  the  [property  of  nul- 
lifying them  and  making  them  powerless.  Under  certain  conditions,  how- 
ever, they  take  root  in  the  lung  and  cause  the  death  of  the  pulmonary  paren- 
chyma, which  then,  as  a  result  of  the  presence  of  these  8|)ecific  l)acleria  of 
putrefaction,  succumbs  to  that  peculiar  form  of  putrid  decomposition  known 
as  "  moist  gangrene." 
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The  factor  which  most  frequently  gives  rise  to  the  development  of  pulmo- 
nar)'  gangrene  ie  the  entrance  of  organic  foreign  substanoes,  ps|»ecially  hits  of 
food,  into  the  lungs.  The  bacteria  of  putrefaction  either  enter  thn  lun^n  with 
the  foreign  substance,  or  they  settle  tliere  later  and  set  up  a  putrid  dwonipo- 
sition,  first  in  that  portion  of  the  lungs,  and  then  in  the  neighboring  lung 
tissue.  The  entrance  of  organic  foreign  Hubt^taiices  into  the  lungs  occurs  in  dif- 
ferent wavK.  ll  ofieu  liappcus  from  swallowing  the  wrong  wny,  or  from  an  ac- 
cidental inludiiliou.  In  this  way  pulinonnry  ^ungrenc  may  arise  in  previously 
healthy  people,  but  it  occurs  es]iecinlly  in  patients  who  are  very  low,  very 
stupid,  and  soiMjrose,  and  iilso  in  the  insane,  in  patientR  who  cannot  swallow 
or  cough  well,  nnd  in  patients  with  [inrnlysis  of  deglutition,  as  in  bulbar  paral- 
ysis, Bit:5  of  t'oml  may  also  rench  the  lungs  from  enictations  and  vomiting. 
Thus  are  rxplniiicd  the  cases  of  judninnnry  gangrene  which  occur  in  patients 
with  cancer  of  the  stomach,  and,  still  more  frequently,  with  cancer  of  the 
cesophagus.  Putrid  organic  material  may  also  reach  the  lungs  from  ulcerative 
and  ichorous  ])rcH:e?sea  in  the  mouth,  the  pharynx,  and  the  liirynx.  In  cancer 
of  the  tongue,  the  pharynx,  and  the  larynx,  in  other  ulcerative  processes,  and 
in  injuries  or  wounds  from  o|>erations  in  the  mouth  and  pharynx  that  have 
become  septic,  pulmonary  gangrene  may  develop  quite  readily.  Finally,  septic 
foci  in  the  vicinity  may  extend  to  the  lungs  or  perforate  into  a  bronchus.  In 
this  way  puhnonary  gangrene  may  arise  from  the  perforation  through  the 
pleura  into  the  lungs  of  an  ulcerated  cancer  of  the  etoniach  or  a  gastric  ulcer, 
or  from  the  perforation  of  tuberculous  bronchial  lymph-glands  into  the 
<B30phagus  with  the  formation  of  an  cesiophago-bronchial  fistula,  etc. 

In  some  cases  the  cause  of  the  pulmonary  gangrene  cannot  be  mjide  out, 
since  the  entrance  of  a  foreign  Hulistaiue  has  |>erhttps  been  wholly  unnoticed, 
as  may  happen  in  children,  or  during  sleep.  We  had  a  grown-up  young 
woman  under  observation  for  a  long  time  with  pulmonary  gangrene,  and  one 
day  she  coughed  up  several  fragments  of  chicken  bones,  but  she  could  give 
no  account  of  how  they  entered  the  lungs. 

Experience  teaches  us  that  pulmonary  gangrene  is  more  apt  to  develop  in 
persons  with  impaired  nutrition,  in  old,  marantic  individuals  and  drunkards, 
than  in  those  who  are  healthy.  The  tendency  of  patients  with  diabetes  mellitus 
to  puhnonary  gangrene  is  remarkable. 

Pulmonary  gangrene  ofteu  develops  secondarily  to  some  otlier  puhnonary 
afTection.  We  huve  already  spoken  of  the  relations  betweeu  it  and  fetid  liron- 
chitis.  Fetid  bronchitis,  on  the  one  hand,  often  leads  to  pulmonary  gangrene 
through  an  extension  of  the  process  to  the  alveoli;  and.  on  the  other  hand, 
when  there  is  a  gaiigrcnouy  focufi  in  the  lun*;?,  the  bronchi  are  often  infected 
to  a  wide  extent  by  the  putrid  secretion  coming  from  it,  and  then  there  arises 
fetid  bronchitis.  Both  diseases  often  nin  into  each  other  without  any  sharp 
boundary;  hut  gangrene  may  develop  seconrlarily  in  other  afTectious  of  the 
lungs.  A  new  infection  with  putrid  material,  however,  is  always  re<|uigite, 
and  the  a1Tectioi»  of  the  lungs  that  ah-eady  exists  furnishes  merely  a  favorable 
soil.  This  is  the  only  explanation  of  the  process  when  erouiunis  pneumonia 
"runs  into  gangrene,'*  or  when  gangrene  develops  in  catarrlial  pneumonia,  in 
bronchiectasis,  or  in  phthisip. 

Although  the  agents  of  putrefaction  enter  the  km^s  through  the  bronchi  in 
most  of  the  modes  of  origin  of  pulmonary  gangrene  that  have  been  mentioned, 
21 
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they  may  also  be  transported  into  the  lungs  by  the  blood  current.  We  call 
these  forms  embolic  gangrene.  We  find  such  gangrenous  nodules  in  the  lungs 
in  connection  with  extensive  gangrenous  bedsores,  puerperal  processes,  suppu- 
rative caries  of  the  bones,  etc.  In  tliese  cases  the  ])utrid  malerinl  enters  a  vein 
from  the  seat  of  the  primary  process  and  is  brought  to  the  lungs,  and  here 
we  find,  as  a  result  of  the  putrid  character  of  the  embolus,  not  a  simple  in* 
farction.  but  an  onil)o!ic  gangrene. 

Pathological  Anatomy. — We  more  frequently  find  pulmonary  gangrene  in 
the  lower  lobes  than  in  the  upper,  corresponding  to  its  mode  of  origin.  Either 
both  lungs  are  aiTucteil  or  only  one,  and  tlie  right  somewhat  more  frequently 
than  the  left.  We  distinguish  a  diffuse  and  circumscribed  form,  according  to 
the  extent  of  the  gangrene.  Enil>olic  gangrene  belongs  to  the  latter  form,  and 
its  nodules,  by  preference,  lie  near  the  pleural  surface. 

We  can  easily  recognize  tiie  anatomical  changes  in  gangrene.  The  lung 
tissue  is  changed  to  u  dist^ulored,  dirty,  ^^reenish-gray  mass,  which  gradually 
and  progressively  becomes  dissolvud»  forming  a  most  foul-smelling  ichor.  We 
find,  left  in  it,  necrotic  fragments  of  tissue  and  vessels.  Gangrenous  cavities, 
witli  irregular,  ragged  walls,  are  formed  from  ttie  [lartial  expectoration  of  the 
softened  gangrenous  niMluIe.  The  lung  tissue  in  the  vicinity  of  the  gangrenous 
spot  is  to  a  greater  or  less  extent  inibmietl,  partly  in  the  form  of  catarrlial 
pneumonia,  partly  in  the  form  of  cirt-umsiritied  croupous  pncumouia.  The 
inflamed  parts  in  the  vicinity  arc  gradually  involved  in  tlie  gangrene,  so  long 
as  the  process  extends,  hut  finally  a  siippvirating  line  of  demarcation  may  be 
formed  about  the  gangrene,  the  whole  gnngronous  fragment  is  in  a  measure 
sequestrated,  encapsuled,  and  gmdunlly  expelled,  and  so  henling  becomes  pos- 
sible. We  have  already  slated  that  fetid  bronchilis  may  arise  from  a  gan- 
grenous nodule. 

Whenever  a  gangrenous  nodule  reaches  the  pleura,  a  purulent  and  usually 
a  sanious  pleurisy  follows  from  direct  infection.  Pneumothoi'ax  may  arise 
from  perf<iration  of  a  gangrenous  cavity. 

Clinical  History. — The  8}Tnptoms  of  gangrene  depend  for  the  most  part 
upon  the  local  altection  in  the  lung.  The  condition  of  the  expectoration  is 
characteristic,  and  it  alone  may  decide  the  diagnosis. 

In  many  ways  the  expectoration  greatly  resembles  that  of  fetid  bronchitis, 
and  indeed  a  great  part  of  it  does  not  come  directly  from  the  gangrenous 
nodule,  but  is  the  secretion  of  the  diseased  bronchi.  Tlie  penetrating  stench 
of  the  sputum,  a  most  repulsive,  putrid  odor,  is  very  striking.  The  patient's 
breath  and  cough  also  have  this  stench,  which  infects  the  whole  vicinity.  The 
amount  of  the  sputum  is  usually  large;  it  may  reach  8  or  16  ounces  (200  to 
500  c.c.)  in  twenty-four  hours.  If  the  sputum  is  collected  in  a  glass  it  forms 
three  layers,  like  the  sputum  of  fetid  bronchitis — an  upper  layer,  muco- 
purulent, greasy,  consisting  in  part  of  nummular  sputa,  and  covered  with 
much  froth;  a  middle  serous  layer,  in  which  some  firm  masses  from  the  upper 
layer  float;  and  a  lower  layer,  almost  wliolly  of  pus,  but  greasy  and  greenish- 
yellow,  whicli  usually  L'f>ntains  many  large  and  small  plugs  and  shreds  of  tis- 
sue. We  find  in  these  plugs,  on  mieroscopic  examination,  beautifully  twisted 
needles  of  the  fat  acids  (see  Fig.  40,  page  203)  iml)edded  in  countless  bac- 
teria, fat-drops,  and  detritus,  and  often  collected  in  largo  bundles;  but  besides 
Uiese  we  find  in  the  sputum  the  constituents  of  the  parenchyma  of  the  lungs. 
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and  this  alone  is  the  decisive  factor  in  distinguishing  between  pulmonary 
gangrene  and  simple  fetid  broncfiitis. 

Traube's  statement  that  in  pulmonary  gangrene  the  expectoration  contains 
few,  if  any,  elastic  fibers,  Itecause  the  elastic  tissue  itself  is  destroyed  by  gan- 
grene, is  not  correct;  or,  at  any  rate»  it  is  too  Bweeping.  We  have  almost  in- 
variably found  in  the  expectoration  an  abumlance  of  elastic  tissue,  as  well  as 
otlier  fragments  of  the  parenchyma,  pigment  granules,  and  the  like.  Yet 
there  is  a  probability,  no  doubt,  that  in  pulmonary  gangrene  the  elastic  tissue 
is  for  the  most  part  destroyed.  Filehne  succeeded  in  extracting  from  the 
sputum  of  pulmonary  gangrene,  by  means  of  glycerin,  a  ferment  which  in 
alkaline  solution  completely  dissolved  elastic  tissue  in  a  few  days.  The 
sputum  always  contiiins  in  enormous  numbers  bacteria  of  various  kinds,  both 
cocci  and  bacilli.  Which  of  these  are  the  special  cause  of  the  gangrene  has 
not  yet  been  definitely  settled.  The  chemical  examination  of  the  sputum 
filiows  the  presence  of-tliose  suhntances  which  may  always  be  found  in  the 
putrefaction  of  organic  matter — tyrosin,  leucin,  ammonia,  sulphureted 
hydrogen,  butyric  acid,  valerianic  acid,  caprylic  acid,  etc.  Tlie  fresh  sputum 
usually  has  an  alkaline  reaction,  hut  on  standing  it  htx'omes  acid. 

Many  cases  of  gangrene  lead  to  erosion  of  the  vessels  and  severe  hemopty- 
sis.    Slight  admixtures  of  blood  in  the  sputum  are  not  infrequent. 

The  other  symptoms  on  tlie  part  of  the  lungs  are  not  especially  cliaracter- 
istic  of  gangrene.  Most  patients  complain  of  cough,  pain  in  the  side,  and 
more  or  less  severe  dyflpna?a.  Pliysiral  examination,  a^  a  rale,  permits  us  to 
make  out  the  seat  of  the  nodule,  hut  not  always,  since  the  physical  signs,  of 
course,  depend  upon  the  situation  and  extent  of  the  gangrene.  Small  nodules, 
situated  centrally,  often  give  no  objective  evidence  of  their  presence.  Every 
extensive  infiltration,  however,  must  cause  dullness  on  percussion.  Over  the 
area  of  dullness  we  hear  bronchial  respiration,  and  usually  t]uite  numerous 
moist  rales.  If  a  gangrenous  cavity  is  formed,  the  physical  examinntiou  may 
show  plain  symptoms  of  a  cavity — tympanitic  resonance  on  percussion,  am- 
phoric respiration,  coarse  moist  rales,  etc. 

The  phynical  signs  are  sometimes  due  to  the  accompanying  pleurisy;  the 
dullness  is  more  complete,  the  respiratory  murmur  and  the  vocal  fremitus  are 
diminished,  and  the  adjacent  organs  are  displaced  by  the  abundant  effusion; 
but  an  absolute  diagnosis  of  an  accompanying  pleurisy  is  often  to  be  made 
only  by  an  exploratory  puncture.  We  have  already  spoken  of  the  occasional 
development  of  pneumotliorax. 

In  many  cases  there  is  fever,  of  Cjuite  an  irregular  character  and  of  very 
varying  intensity.  In  the  eases  in  which  the  gaugrerirjus  nodule  is  seques- 
trated, and  the  secretion  can  be  freely  emptied  through  the  Ijronchi,  so  that 
there  is  no  absorption  of  septic  material  into  the  blood,  fever  may  be  entirely 
absent. 

We  often  see  gastric  and  intcHlinal  symptoms  in  pulmonary  gangrene,  the 
disturbance  being  without  doubt  due  to  swallowing  some  of  the  fetid  sputum. 
Many  patients  complain  of  loss  nf  appetite,  and  sometimes  of  vomiting  or 
diarrhea.  In  severe  acute  cases  there  is  sometimes  a  well-marked  typhoiikl 
state,  with  such  symptoms  as  stupor,  delirium,  und  great  cardiac  weakness. 
This  condition  is  probably  caused  by  the  absorption  of  septic  material  into  the 
blood.     Rheumatic  pains  in  the  muscles  and  joints  are  seen  in  this  disease. 
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just  as  in  fetid  bronchitis.  Finally,  it  should  be  remarked  that  the  appear- 
ance of  secondary  abscesses  in  the  brain  (see  Vol.  TI )  has  been  repeatedly 
observed  in  pulmonary  gangrene.  This  fact  must  be  borne  in  mind  when, 
in  the  course  of  pulmonary  gangrene,  marked  brain  symptoms  are  developed, 
especially  if  we  have  not  only  such  general  symptoms  as  coma,  but  also  such 
local  6\'mptoms  as  hemiplegia  and  otiier  forms  of  paralysis,  and  convulsions. 

The  general  course  of  the  disease  shows  very  great  varintions.  In  all  cases 
in  which  the  puhuonary  gangrene  is  secondary  to  some  other  affection,  the 
course  and  the  general  type  of  the  disease  depend  very  largely  upon  the  pri- 
mary attark,  but  the  cases  of  idiopathic  gangrene  also  present  great  varia- 
tions. Tlie  onset  of  the  disease  is  either  quite  gradual  and  slow,  or  quite  acute, 
and  associated  with  fever  and  thoracic  symptoms.  The  stinking  ejipectoration 
and  the  bad  odor  from  the  patient's  mouth  first  direct  tlie  attention  to  the 
existence  of  putrid  processes  in  tiie  lungs.  The  disease  is  u;^ually  very  chronic, 
lasting  for  months  or  even  years.  Many  remissions  jmil  intermissions  occur. 
M'ith  proper  care  and  treatment  we  may  see  a  deciiled  improvement,  and  often 
apparently  a  complete  cessation  of  the  disease.  The  bad  odor  ceases,  the 
expiU'tonition  diminishes  or  disappears  entirely,  and  the  patient's  strength 
and  nutrition  l>ecomi'  almost  normal ;  but  relapses  may  occur  after  long 
intervals.  When  the  affection  is  of  slight  extent  we  may  even  see  a  complete 
recovery. 

Pulmonary  gangrene  always  takes  a  worse  course  in  previously  weak  and 
marantic  jiersons,  and  an  unfavorahle  termination  may  follow  in  a  compara- 
tively short  time.  Death  ensues  either  fmm  a  general  loss  of  strength,  as  a 
result  of  the  disease,  or  from  complications,  such  as  pulmonary  hemorrhage, 
ichorous  pleurisy,  pneumothorax,  or  abscess  of  the  brain.  Rupture  of  an 
ichorous  empyema  outwardly,  or  into  the  peritoneum,  or  into  other  cavities, 
is  rare. 

Special  mention  must  be  made  of  the  fact  that  the  symptoms  of  pulmonary 
gangrene  are  not  always  so  very  pronounced.  In  persons  wlio  are  weak  and 
run  down  we  often  see  pulmonary  gangrene  at  the  autopay,  although  during 
life  there  have  been  no  marked  svmptomSj  not  even  offensive  sputum  or  fetor 
from  the  mouth. 

Diagnosis. — The  diagnosis  cannot  he  made  with  certainty  unless  the  char- 
acteristic sputum  is  present.  We  can  decide  whether  the  sputum  comes  from 
a  fetid  bronchitis  or  from  the  fetid  contents  of  a  bronchiectasis,  or  from 
actual  gangrene,  only  by  finding  under  the  microscope  the  remains  of  lung 
tissue  in  the  expectoration.  Physical  examination  in  gangrene,  at  least  in 
part  of  the  cases,  also  gives  the  signs  of  infiltration  or  of  cavity  formation  in 
the  lungs.  In  addition  to  tlie  ordinary  methods  of  physical  examination,  X-ray 
examination  is  of  great  importance. 

Prognosis. — The  prognosis  depends  first  upon  the  nature  of  the  underly- 
ing disease,  and  then  upon  the  extent  of  the  affection,  the  strength  of  the 
patient,  and  the  possibility  of  sufficient  care  and  proper  treatment.  If  the 
process  in  the  lung  becomes  sequestrated,  inarkcd  improvement  may  follow, 
even  in  the  severest  conditions;  but  we  must  always  remember  that  a  relapse 
is  pogfiible.  Complete  recovery  from  pulmonary  gangrene  is  certainly  ex- 
tremely rare,  if  it  ever  occurs.  We  have  already  mentioned  the  dangers 
may  lead  tn  n  fatal  termination. 
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Treatment. — Prophylaxis  plays  an  important  part  in  those  cases  in  which 
there  is  danger  of  the  entrance  of  bits  of  food  into  the  air-passages  from 
defective  deglutition.  We  must  think  of  the  possibility  of  this  witii  all 
patients  who  sliow  great  stupor,  and  also  with  patients  who  have  phan-ngeal 
paralysis,  in  order  to  watclj  tht^m  while  taking  foo<I,  and  eventually  to  try 
artiUcial  feeding  with  an  u^sophagcal  tube. 

The  treatment  of  already  existing  pulmonary  gangrene  has,  as  its  chief 
aim,  to  check  the  putrid  processes  of  decomposition  in  the  lungs.  Unfortu- 
natelVj  tlie  remedies  at  our  connnand  are  not  in  all  cases  sufficient  for  this. 
The  different  disinfecting  inludntions  are  the  most  nffective.  They  are  used 
in  the  same  way  as  in  fetid  bronchitis  [vide  supra).  Turpentine  deserves  the 
most  confidence,  and  it  may  also  be  given  internally  with  good  results.  Ac- 
cording to  Lepine,  however,  terpin  hyrlrate  acts  even  better  than  turpentine. 
We  may  also  call  attention  to  inhalations  with  carbolic  acid,  Curschmanu's 
carbolic  mask,  inhalations  with  salicylic  and  boric  acids  (4  parts  of  salicylic 
and  20  of  boric  acid  to  1,200  of  distilled  water),  bromin  (bromin  and  bromid 
of  potassium,  2  parts  of  each  to  1,000  of  water),  and  similar  remedies. 

Besides  oil  of  turpentine*  other  internal  remedies  are  recommended:  0.5 
to  1  gr.  (gm.  0.03  to  0.06)  of  acetate  of  lead  every  two  houre,  creosote,  guaia- 
col,  etc.  Their  action  is  uncertain.  Of  late,  myrtol  has  been  greatly  exUjlled. 
It  is  given  in  capsules  containing  gr.  ijss.  (gm.  0.15),  of  which  two  or  three 
are  to  be  taken  every  two  hours. 

The  general  treatment  of  the  patient  is  very  important — he  should  have 
good  food,  and  live  iu  as  good  air  as  possible.  We  must  treat  (he  pain  iu  tlie 
chest  and  the  cougb  symptoraatically,  local  applications  and  morphiu  being 
most  useful.  The  fever  seldom  gives  oc(  asion  for  tlirert  intiM'feri'iu'e.  We 
may  try  to  relieve  the  gastric  and  iutL'stimil  sympionis  by  giving  imtiseplics 
internally,  esi>ecially  by  small  doses  of  muriatic  aeid,  saliiylic  acid,  or  creo- 
sote, as  well  as  by  the  ordinary  remedies,  such  as  bitters  and  ojiiiim. 

If  a  secondary  irhoroutJ  pleurisy  *lcvelops,  with  or  withmil  pneumothorax, 
removal  of  the  tluifl  by  operation  is  necessary,  if  the  patioiO  has  sufficient 
strength  to  bear  it.  Direct  incision  and  drainage  of  the  gangrenous  area  in 
the  lung  has  also  recently  been  tried.  It  is  an  operative  procedure  that  is  at 
least  worthy  of  further  trial  and  development.  Lenhartz,  of  Hamburg,  in 
particular,  has  reported  some  encouraging  results  from  operative  intervention. 


CHAPTER    IX 

DISEASES   FROM   THE   IXnALATION   OF  DUST 
{PneumofWconiosU) 


ALTHoroH  there  are  a  number  of  important  contrivances  in  the  respira- 
tory apparatus  to  jircvcnt  the  entrance  of  foreign  tJubBtanccs  into  the  lungs, 
still,  if  a  person  remains  in  a  dusty  atmosphere,  so  many  particles  of  dust 
may  be  inhaled  that  they  are  not  without  effect  on  the  lung  tissue.  The 
diseases  arising  from  the  inhalation  of  dust  are  usually  purely  voratJonal  dis- 
eases, which  occur  especially  in  workmen  whose  occupation  involves  the  con- 
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tiniial  inlialation  of  some  kind  of  dust.  In  earlier  chapters  of  this  book,  par- 
ticularly while  considering  chronic  bronchitis,  we  have  already  emphasized 
tilt*  Imnnful  influence  of  tlm  inlialation  of  dust.  We  have  seen  how  tlie 
habitual  respiration  of  organic  dust  in  particular  (from  grain,  wnol,  wood,  and 
tohauco)  is  very  \\y\  to  lead  to  severe  forms  of  bronchitis  and  bronchiolitis.  We 
must  now  draw  attention  to  certain  specific  diseases  siiuilurly  caused. 

AVe  must  (irst  mention,  however,  a  condition  of  the  lungs  which  can  scarcely 
be  regarded  as  pathoh^gical,  aithougli  it  has  its  origin  in  the  constant  inhala- 
tion of  dust,  eppeeially  of  coul  dust — the  ordinary  black  pigmentation  of  the 
lungB.  There  can  nnw  no  longer  be  any  doubt,  aUhough  there  was  once  a  long 
dispute  about  it,  that  the  black  pigment  in  the  lung  comes,  in  large  part,  at 
least,  from  the  inhalation  of  carbon.  The  particlos  of  carbon  pass  into 
the  lungs  themsclvL's,  and  thence  into  the  bronchial  glands  by  means  of  the 
lymphatics.  A  certain  part  of  the  coal  dust  inhaled  is  removed  with  the 
expectoration,  and  it  may  easily  be  found  in  it  microscopically,  and  often  by 
the  naked  eye,  as  we  see  it  in  the  well-known  black  expectoration  which  we 
often  have  in  the  morning,  if  we  have  spent  the  previous  evening  in  a  room 
mied  with  smoke.  In  Clermany.  Traube  was  tlie  first  to  discover  tlie  particles 
of  carbon  in  the  expectoration  of  a  charcoal  burner.  In  the  man's  lungs,  after 
dentil,  the  vegetable  origin  of  these  particles  could  be  recognized,  and  Traube 

gave  the  correct  explana- 
tion of  them.  In  workmen 
wlio  inhale  large  amounts 
of  charcoal  dust,  antlu'a- 
cite  coal  dust,  soot,  or 
graphite,  the  "normal" 
pigmentation  of  the  lung 
passes  into  a  pathological 
condition,  auikracosis  put- 
monum.  With  this  is  -usu- 
ally ass<.H.-iated  an  extensive 
chronic  bronchitis.  In  the 
expectoration  of  such  pa- 
tients are  found  many  cells 
filled  with  black  particles  of  coal,  even  long  after  they  have  left  tlie  dusty  at- 
moephere.  The  pigmented  cells  are  leucocjies,  or  perhaps  some  of  them 
epithelial  cells  (see  Fig.  56). 

Zenker  first  discussed  comprehensively  the  fact  of  the  entrance  of  the  dif- 
ferent sorts  of  dust  into  the  lungs  and  the  consef|iient  results.  Besides  the 
^^Kr*wwa  already  mentioned,  the  judiiimmry  disease  from  inhaling  the  dust' 
•f  taki  «nd  other  stones  is  of  especial  imf^ortance,  the  so-called  stonecutters 
ic0f%i  pulmoiiuvi — and  alno  that  from  inhaling  metallic  dust,  espe- 
maad  of  iron — siderosis  pulmununu  The  "stone  lungs"  have  been 
wvvrkmen  in  the  stamping  rooms  of  glass  factories,  in  millstone 
e  pi^Ushers,  stone  hammerers,  plasterers,  workers  in  porcelain, 
r  ^«ftrrTmen,  [Kitters.  etc.  "  Metal-dust  lungs'*  occur  in  file  cut- 
mirror  polishers,  and  especially  in  grinders,  who  inhale  a 
4i»l  imn  dust.  The  first  case  of  a  "  red-iron  lung  "  was 
IB  «  girl  wlm  had  inhaled  a  thick  dust  of  iron  for  ten 


Fio.66. — Ex  poet  oration  of  a  man  who  workpd  on  graphite. 
Numerous  cells  filled  with  particlea  of  carbon.  (Er- 
Ungen  Medical  Clinic.) 
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or  twelve  hours  a  flay.  Her  work  was  to  color  blotting  puper  with  a  powder 
of  red  oxid  of  iron.  During  the  inhalation  of  all  these  and  similar  kinds  of 
dust,  a  i>nrtion  of  the  inspired  particles  of  dust  are  taken  up  by  the  leucocytes, 
and  perhaps  aUo  by  the  epithelial  cells,  finally  reaching  the  lymph-channels 
of  the  lungs.  Some  of  the  particles  of  dust  remain  in  the  interstitial  con- 
nective tissue  of  the  lungs.  Others  find  their  way  to  the  bronchial  an*!  retro- 
bronchial  lymph-glands. 

If  the  inhalation  of  dust  is  long  continued,  it  causes  not  only  this  abnormal 
pigmentation  of  the  lungs,  but  also  macroscopic  anutoniical  lesions.  These 
consist,  partly,  in  a  more  or  less  severe  atid  e.xtensivu  clironic  bnmclutiK.  un<l 
partly  in  an  interntitial  intlamniation  which  is  due  to  the  chronic  irritation 
of  the  foreign  matter  (e.g.,  flinty  particles),  and  leads  to  the  foriuation  of 
connective  tissue.  The  lungs  are  studded  with  nodules,  which  feel  hard  to 
the  touch,  and  grate  on  section  with  a  knife.  All  of  these  nodules  consist  of 
firm  ojnnective  tissue,  in  wiiich  tlie  particles  of  stone  or  iron  are  encapsuled. 
By  the  union  of  single  nodules  we  may  get  more  extensive  induration  and 
cicatricial  formation.  Chemical  examination  of  such  lungs  giveB>  as  might 
be  supposed,  a  large  amount  of  silicic  acid,  irrm,  etc. 

In  most  of  the  cases  which  come  to  autopsy  we  find  further  changes  in  the 
lungs,  wliich  are  not  the  immediate  result  of  the  inhalation  of  dust,  hut  consist 
of  sequela?  jiud  complications.  Chronic  ditfuse  bronchitis  in  the  worker  in 
dust,  like  any  other  chronic  bronchitis,  may  give  rise  to  pulmonary  emphysema, 
and  later  to  cardiac  hypertrophy,  etc.  We  veiy  often  tind  in  the  lungs  co- 
existing and  pronounced  tuhercnhius  changes.  It  need  hardly  Ix?  emphasized, 
that  these  changes  are'  not  the  direct  result  of  the  inhalation  of  dust,  hut  that 
the  changes  in  tlie  lungs  set  up  by  such  an  inhalation  furnish  merely  a  favor- 
able soil  for  infection  with  tul)erculosi8.  In  most  cases,  the  **  dusL  lungs" 
acquire  a  marked  clinical  significance  chiefly  from  the  sequel;^  mentioned — 
Bftmely,  emphysema  and  tuberculosis.  The  circumscribed  n^^dulcs  of  inter- 
tial  pneumonia  have  no  very  marked  svmptoins  following  them.     In  all 

es  in  wliich  there  is  a  fatal  termination,  with  pulmonary  symptoms,  we 
should  regard  tlie  immediate  action  of  the  dust  as  much  less  the  cause  of  death 
than  are  the  secondary  diseases. 

The  essential  points  to  be  considered  in  judging  of  the  clinical  symptoms 
of  the  diseases  from  inhaling  dust  are  contained  in  what  has  heen  said.  The 
symptoms  are  those  of  chronic  bronchitis,  puliuonarv  emphysema,  or  chronic 
phthisis,  and  attention  to  llie  injurious  influences  associated  with  the  patient's 
calliDg  is  the  only  pos:^ible  way  of  making  a  diagnosis,  but  in  individual  cases 
it  may  always  be  a  matter  of  doubt  how  far  other  accidental  causes  of  disease 
may  come  into  play. 

The  prognosis  depends,  in  the  ^r^i  place,  upon  whether  the  patient  can  he 
removed  from  the  action  of  these  injurinus  influences  or  not,  hut  we  must  also 
mention  the  fact,  which  has  heen  often  ohsencd,  that  many  individuals  get 
somewhat  used  to  the  dust.  After  they  have  onco  recovered  from  the  initial 
bronchitis,  such  persona  can  live  in  an  atmosphere  of  dust  for  a  long  time 
without  any  noticeable  injury. 

The  pro])hylaxis  of  diseases  from  inhaling  dust  forms  an  extended  chapter 
in  the  hygiene  of  occupations,  which  we  cannot  dwell  upon  here.  The  work- 
man must  be  taught  the  danger  to  which  he  is  exposed,  and  the  danger  itself 
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must  be  diminished  as  much  as  possible  by  sufficient  ventilation  of  the  worfc- 
TooniB,  by  cleanliness,  and,  under  some  circumstances,  by  a  change  in  the 
technicalities  of  the  business. 

We  need  not  give  any  special  directions  regarding  the  treatment  of  diseases 
from  inlmling  dust.  It  is  founded  on  the  same  principles  as  the  treatment  of 
chronic  broucliitisj  emphysema,  and  chronic  pulmonary  tuberculosiB. 


CHAPTER    X 


EMBOLIC   PROCESSES   IN   THE   LUNGS 
(Hemorrhaffic  Infarction,  o/  the  Lung») 

etiology. — The  sources  from  which  the  material  for  an  embolic  plugging 
of  bmiiclicri  of  tlie  pulmnnary  ni'tery  comes  lie  either  in  the  right  side  of  the 
heart  or  in  the  veins  of  the  Iwdy.  Pathological  anatomy  teaches  us  how  often 
thrombi  are  formed  in  the  veins,  especially  in  the  vcius  of  the  lower  extremities 
and  in  the  pelvic  veins,  and  in  the  right  side  of  the  heart,  in  tlie  recesses 
between  the  trabeculae,  in  the  auricles,  on  the  valves  and  the  chordje  tendinsp, 
and  at  the  apex  nf  the  ventricle.  The  particles  torn  loose  from  a  thrombi  so 
situated  are  carried  on  by  the  blood  current,  reach  the  lungs,  plug  a  larger  or 
a  snuiller  branch  of  the  pulmonar)*  artery,  according  to  the  size  of  the  particle!5, 
and  thus  cause  further  changes  in  the  lung  tissue.  Since  the  branches  of  the 
pulmonary  artery  are  "  terminal  arteries,"  and  since  thus  the  vascular  territory 
lifhinging  to  each  branch  cannot  be  supplied,  or  can  be  supplieil  only  to  a  small 
arnouut,  with  blood  by  collateral  circulation  from  other  vessels,  tlie  closure  of 
a  bninch  of  tlie  artery  shuts  tlie  territory  supplied  l»y  it  out  of  the  circulation. 
The  pre(*s(ure,  in  the  part  of  the  vessel  lying  peripherally  to  the  point  of  plug- 
ging, becomes  almost  nil,  and,  as  a  result.  lhei*e  is  a  collateral  or  backward 
ciinvrit  into  the  region  shut  off,  flowing  from  the  capillaries  in  the  vicinity, 
and  pnihiihly  even  from  the  veins  belonging  to  it.  Yet  the  blood  which  flows 
in  Ih  under  so  slight  a  pressure  that  it  does  not  flow  through,  but  stagnates 
in  tlu*  affiH'ted  area.  The  walls  of  the  capillaries  and  veins,  in  wiiich  the  nor- 
mal blood  current  lias  ceased,  lose  their  natural  consistence  as  a  result  of  this. 
The  vnwular  walls  l»econie  abnormally  pervious.  Tlie  fluid  of  the  blood,  the 
while  blood  corpuscles,  and  also  very  iiiauy  red  blood  corpuscles,  penetrate 
through  the  walls  of  the  vessel  into  the  surrounding  tissue,  and  change  it 
in!o  till*  Ho-ralled  hemorrhagic  infarction.  All  these  changes  develop  more 
rcndily  if  th*.*  imlinonary  vessels  liave  already  been  subjected  to  chronic  stasis. 
Knr  tliin  reason,  pulmonary  infarcts  are  very  apt  to  develop  in  cases  of  cardiac 
dineasc  (enpccially  in  mitral  stenosis),  whereas  we  quite  frequently  find,  espe- 
cially in  central  portions  of  the  lung,  embolism  of  single  branches  of  the 
|»ulinnnnrY  artery  without  the  formation  of  an  infarction.  In  such  cases  there 
inuMt  MeccHsarily  be  a  little  circulation  in  the  vascular  territory  which  has  been 
Hhui  olT,  fit  her  by  anastomoses  between  the  territory  of  the  pulnionary  artery 
nml  that  i»f  the  bronchial  or  mediastinal  artery,  or  by  the  neighboring  capil- 
Iwrii't*,  whose  arteries  of  supply  remain  open.  Death  may  immediately  fol- 
Jow  Ihe  mttldon  embolic  obturation  of  a  main  trunk  or  of  several  of  the  larger 
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branches  of  the  pulmonary  artery;  thus  further  changes  in  the  pulmonary 
tissues  may  not  have  time  to  develop. 

The  clianges  thus  far  described  are  the  result  of  a  purely  mechanical  clos- 
nre  of  a  pulmonary  artery.  We  liave  noticed  this  especially  when  simple 
fibrinous  plugs  have  given  Ihe  occasion  for  the  embolic  process.  Pulmonary 
infarctions  are  most  frequent  in  chronic  heart  disease,  in  all  forms  of  primary 
and  secondary  dilatation  of  the  hearty  but  especially  iu  disease  of  the  mitral 
orifice,  most  often  mitral  stenosis.  Thrombus  formation  is  fi-equent  in  the 
dilated  right  side  of  the  heart,  and  furnishes  material  for  pulmonary  emboli; 
but  these  emboli  arc  seen  in  all  other  possible  conditions  of  disease,  in  which 
thrombosis  in  the  right  side  of  tlie  heart  or  in  the  veins  may  occur  (varices  of 
the  lower  extremities,  etc.).  Numerous  observations  in  recent  years  have 
taught  me  the  great  importance  and  freriueiicy  of  pulmonary  embolism  as  a 
sequel  to  various  operations  (especially  laparotoinies),  and  to  continements- 
We  need  not  discuss  the  ease  with  which  tlie  smaller  veins  mny  become  throm- 
bosed under  these  circumstances,  and  the  likelihood  of  a  pulmonary  embolism 
from  such  a  source.  Very  many  cases  of  pneumonia  and  of  pleurisy  develop- 
ing after  major  operations  or  during  the  puerperium  are  unquestionably  of 
emb(jlic  origin. 

The  question  as  to  whether  the  embolic  material  is  composed  of  fibrin 
alone,  or  of  fihrin  combined  with  special  infectious  substances,  is  one  of  con- 
siderable importance.  Inasmuch  as  that  portion  of  the  lung  thrown  out 
of  circulation  by  an  infarct  offers  no  opposition  to  invasion  by  bacteria,  a 
simple  infarct  may  also  be  fallowed  by  intiamiuatory  changes  in  the  pulmo- 
nary tissue  or  in  the  neighboring  pleura.  Embolic  inflammatory  processes- 
occur  more  promptly,  however,  when  the  embolus  itself  is  of  an  infectious 
nature. 

If,  for  example,  emboli  reach  the  lungs  from  an  acute  malignant  endo- 
carditis in  the  right  side  of  the  heart,  or,  as  is  most  frequently  the  case,  from 
a  purulent  (septic)  phlebitis  any^vliere  in  the  body,  giving  rise  to  a  puri- 
fonn,  liquefying  thrombus,  the  specific  factors  in  inflammation — that  is, 
bacteria — get  into  the  lungs.  Thus  arise  embolic  abscesses  and  embolic  gan- 
grenous nodules  in  the  Jungs.  We  have  already  spoken  of  the  latter,  and  the 
former  are  among  the  most  constant  lesions  in  every  typical  case  of  pyaemia. 

The  fuJidaruental  facts  as  to  the  occurrence  and  significance  of  emWic 
processes  in  general,  and  tlioyc  located  in  the  lungs  in  particular,  were  dis- 
covered by  Virchow.  For  a  fuller  uuderstaudiug  of  the  results  of  embolic 
closure  of  the  vessels  we  must  tliank  chiefly  Cohnheim. 

Pathological  Anatomy,— Ilcmorrhngic  infarctions  mny  involve  one  or  more 
lobules,  or  almost  a  whole  lobe  of  the  lung*  acconling  to  the  situation  of  (he 
embolus.  Most  infarctions  are  situated  at  the  periphery  of  the  luug,  and  have 
approximately  a  conical  shape,  corresponding  to  the  extent  of  tlie  region  of 
the  vessel.  The  base  of  the  cone  lies  against  the  surface  of  the  pleura.  It 
generally  projects  a  little  above  that  surface,  and  its  dark  color  can  usually 
be  plainly  recognized  through  it.  The  pleura  itself  is  the  seat  of  a  fibrinous 
inflammation  at  the  point  to  which  the  infarction  reaches,  and  sometimes 
for  a  large  space  around  it.  The  conical  shape  of  the  infarction  is  plainly 
recognized  on  section.  The  lung  tissue  is  changed  to  a  solid,  fragile,  uni- 
formly black-red  tissue  devoid  of  air.     The  embolus  can  usually  be  readily 
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found  in  the  branch  of  the  pulmonary  artery  leading  to  the  infarction.  Under 
tlie  micro8coi:>e  we  see  a  diffuse  iulUtratiou  of  tissue,  with  red  blood  corpujs- 
cles  in  the  infarcted  portion.  The  alveoli  and  finer  bronchi  are  also  filled 
witli  coagulated  blood.  Under  favorable  circumstances,  in  eases  of  longer 
standing,  the  blood  nmy  be  reabsorbed  in  part;  so  that  the  Inng  again  contains 
air,  but  it  remains  much  pigmented  in  that  place,  and  more  or  less  indurated 
from  the  development  of  interstitial  connective  tissue.  In  other  cases  vari- 
ous inflammatory  changes  result  from  the  infarction  (embolic  pneumonia, 
embolic  pleurisy).  Destruction  and  absorption  of  the  infarcted  tissue  with 
secondary  formation  of  scar  tissue  is,  in  contrast  to  other  organs,  only  rarely 
observed  in  the  lungs. 

Hemorrhage  infarctions  are  almost  always  found  in  the  lower  lobes,  some- 
times in  the  right  middle  lobe,  rarely  in  the  upper  lobes.  The  embolic 
abscesses  are  sometimes  very  numerous,  and  are  4list!LTninated  over  the  wlnde 
lung.  In  larger  abscesses  the  conical  shnpo  may  ol'tpn  he  phiinly  recognized. 
When  an  abscess  extends  to  the  pleura,  a  purulent  pleurisy  arises  from  direct 
infection.  Combinations  and  transitional  forma  between  the  ordinary  hemor- 
rhagic infarction  and  embolic  abscesses  are  w.casionally  found  in  the  lungs. 

Symptoms. — We  often  find  at  tlie  autopsy  endxiliam  of  single  branches  of 
the  pulmonary  artery,  with  or  without  infarction,  which  has  caused  no  symp- 
toms at  all  during  life. 

Embolism  of  the  main  trunk,  or  of  a  large  branch  of  the  pulmonary  artery, 
may  cause  sudden  death,  as  has  not  infreriuently  been  observed  in  patients 
with  heart  disease,  or  with  venous  tlirumbosis  (sudden  death  in  cases  of 
thrombosis  of  the  femoral  vein,  after  operations,  etc.).  If  death  be  not 
immediate,  sudden  severe  dyspnoea  and  a  sense  of  oppression  occur.  The 
patients  become  pallid,  cyanosed,  and  pulseless;  consciousness  is  lost,  and 
death  ensues  in  the  briefest  space  of  time,  often  uslierc*!  in  with  slight  con- 
vulsive twitchings.  The  diagnosis  may  at  least  be  suspected  in  such  a  case 
if  we  know  of  a  possible  source  for  an  embolus.  In  some  instances,  when 
an  embolus  is  situated  in  a  large  branch  of  the  pulmonary  artery,  but  Las  not 
completely  filled  it,  we  can  hear  a  systolic  vascular  murmur  over  the  affected 
spot,  as  lias  been  observed  by  Litfen. 

If  we  are  dealing  with  cases  of  nonfatal  embolism  of  the  smaller  vessels, 
the  first  result  of  the  emliolism  is  usually  a  8ud<len  onset  of  severe  pain  in 
the  side,  combined  with  interference  with  rospirntion  and  a  sense  of  oppres- 
sion. In  cases  of  centrally  situated  infarctions,  puin  may  he  absent,  since  it 
probably  is  dependent  on  pleural  involvement.  The  characteristic  bloody 
sputum  seen  in  many  eases  usually  apfjears  at  a  somewhat  later  date.  Either 
the  sputum  consists  almost  entirely  of  dark  blood,  or  the  blood  is  mixed  with 
more  or  less  mucus;  but  there  is  never  much  air  in  it.  The  bloody  exjwctora- 
tion  often  lasts  for  several  days.  It  is  sometimes  absent  altogether,  despite 
€xi8ting  infarction;  or,  when  no  marked  infarction  of  the  tissues  has  devel- 
oped, it  may  be  only  slightly  or  not  at  all  blood-tinged.  In  a  few  eases  of 
pulmonary  infarctions  we  have  noticed  an  exceedingly  large  number  of  cast- 
off  alveolar  epithelial  cells  in  the  sputuuh 

We  try  to  learn  more  of  the  size  and  situation  of  the  lesions  by  a  physical 
examination  of  the  lungs.  Of  course  this  often  gives  a  negative,  or  at  least 
a  doubtful,  result.     It  goes  without  saying  that  small  infarctions,  and  also 
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those  wliich  are  central,  t-annot  be  made  out  by  physical  exaiuiuation.  Large 
periplieral  infarctions  may  give  rise  in  many  cases  to  dullness  on  percussion, 
crepitant  rales,  and  harfili  or  bronchial  respiration,  but  it  irf  often  hard  to 
decide  in  au  individual  case  whether  tlie  physical  signs  which  we  meet  with 
are  not  due  to  other  pathological  changes,  such  as  bronchitis,  pleurisy,  or 
hydrothorax.  We  sometimes  hear  a  pleuritic  friction-sound  in  some  part  of 
the  chest  a  few  days  after  we  suspect  that  an  infarction  has  occurred,  by 
which  the  diagnosis  gains  additional  certainty. 

Fever  may  be  wholly  absent,  though  we  sometimes  see  a  moderate  rise 
of  temperature  at  the  onset.  Fever  often  appears  one  or  two  days  after  the 
onset  of  the  subjective  s^Tnptoms;  a  circumstance  that  appears  to  us  to  be 
apecially  characteristic  of  embolic  inflammation.  Embolism  occasions  pain 
and  a  sense  of  oppression ;  the  subsequent  secondary  inEammation  ( vide  supra) 
causes  the  fever. 

The  embolic  abscesses  in  the  lungs  hardly  ever  give  rise  directly  to  clinical 
symptoms.  They  form  a  part  of  the  general  picture  of  pya?mia  and  similar 
general  infectious  processes.  Marked  symptoms  on  the  part  of  the  respiratory 
apparatus  are  seen  only  when  the  abscesses  are  present  in  very  large  nuniher. 
If  an  empyema  develops  from  a  focus  which  extends  to  the  pleura,  it  some- 
tlxQea  occasions  defirnte  physical  signs. 

It  follows  from  all  that  has  Ijeen  said,  that  in  the  diagnosis  of  embolic 
processes  the  chief  stress  must  always  be  laid  on  the  presence  of  an  a»tiological 
factor.  We  must  regard  the  bloody  sputum  as  the  main  direct  s>inptom  in 
hemorrhagic  infarction.  Embolic  abscesses  in  the  lungs  may  often  be  sus- 
pected in  pyiemic  diseases,  but  they  can  liardly  ever  be  diagnosticated  with 
certainty. 

The  prognosis  is  entirely  dependent  upon  the  underlying  disease.  In 
heart  disease  the  occurrence  of  a  hemorrhagic  infarction  is  usually  on  the 
whole  an  unfavorable  sign,  since  it  points  to  weakness  of  the  right  ventricle, 
occasionally  the  formation  of  a  tlirnmbns  in  it;  yet  it  often  happens  that  the 
gymptonis  of  a  pulmonary'  infarction  may  pass  away  entirely. 

We  need  not  give  special  directions  for  treatment.  It  is  in  part  purely 
symptomatic,  and  in  part  coincident  with  treatment  of  the  underlying  affec- 
tion. As  regards  prophylaxis,  we  must  bear  in  mind  the  absolute  necessity 
of  as  perfect  rest  as  possible  for  those  patients  in  whom  the  presence  of  venous 
thrombi — e.  g,,  in  the  femoral  veins — suggests  the  possibility  of  pulmonary 
embolism. 


CHAPTER   XI 

BROWN    INDURATION    OF   THE   LUNGS 
Cliunffa  of  Heart  Dwmjs) 


Ix  heart  disease,  especially  in  mitral  stenosis,  we  often  find  a  peculiar 
change  in  the  lungs,  whose  origin  must  l>e  sought  in  the  long-persisting  en- 
gorgement of  the  pulmonary  cirtulntion.  The  lungs  are  hard  and  dense,  and 
show  on  a  fresh  section  an  abnormal  brownish-yellow  color.  In  the  larger 
pulmonary  vessels,  both  arteries  and  veins,  there  is  a  thickening  and  cloudi- 
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ness  of  the  intima  as  a  retiull  of  the  stasis.  We  see  liere  and  there  on  the 
surface  of  the  section^  and  beneath  the  pleura,  little  dark  spots  of  pigment 
and  fresh  hemorrhages.   We  term  this  condition  brown  induration  of  tfie  lungs. 

Microscopic  examination  sJiows  that  the  capillaries  are  evidently  dilated 
and  twisted  as  a  result  of  the  persistent  stasis.  They  even  e.xternl  a  good 
way  into  the  alveoli,  whose  lumen  is  thus  actually  diminished.  The  inter- 
stitial connective  tissue  seems  somewhat  thickened,  and  we  find  in  it  many 
brown  pigment  granules,  the  remains  oF  the  extravasated  and  decomposed 
red  blood  corpuHcles.  The  pigment  granules  are  some  of  them  free,  and  some 
contained  in  cells.  In  the  iiilima  of  the  larger  vessels  we  often  iind  fatty 
degeneration  of   the  endothelium. 

With  regard  to  the  clinical  importance  of  the  pulmonary  changes  due  to 
heart  disease,  we  should  say  that  it  is  very  probable  that  the  dyspna^a  of  such 
patients  is  aggravated  by  the  diminution  of  the  alveolar  spaces  throughout 
the  lungs,  as  a  result  of  tjieir  being  crowded  with  desquamated  pulmonary 
epithelium.  Clinically,  however,  we  cannot  well  distinguish  this  factor  from 
the  other  causes  of  dyspnoea. 

W'e  have  no  positive  factors  by  which  to  diagnosticate  hroi^Ti  induration  of 
the  lungs  during  life.  The  anatomical  lesions,  loo,  sliow  a  certain  variation, 
not  always  to  be  explained,  in  that,  under  apparently  the  same  conditions,  the 
browTi  induration  is  often  very  marked,  and  often  extremely  slight.  In  cases 
in  which  we  find  tliis  induration  in  the  cadaver  we  have  repeatedly  heard,  dur- 
ing the  patient's  life,  a  very  sharp,  puerile  respiratory  murmur,  which  seems 

to   be  characteristic  of  manv  cases 
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of  the  '*  heart-disease  lung.  In 
the  diagnosis  of  'Mieart-disease 
lung,"  I  place  the  greatest  weight 
on  llie  ofttiiiies  highly  characteristie 
sputum.  Even  on  macroscopic  ex- 
amination, the  latter  often  presents 
an  appearance  peculiarly  its  own* 
It  is  ratlwr  tenatnniis,  mucoid  spu- 
tum conlaiiiing  scarcely  any  pus 
cells,  and  showing  a  large  numlicr 
of  areas  that  have  a  dirty  brown, 
coffee-colored  appearance.  If  the 
brown  spnts  be  examined  under  the 
microscope,  their  color  will  he  seen 
to  be  due  to  numerous  large  cells 
which  are  closely  filled  with  smaller 
and  larger,  yellow  to  brown-coloi'ed 
pigment  granules  (see  Fig.  57). 
These  large  pigmented  cells  ("cells 
of  heart  disease")  are  identical  with  the  above-mentioned  pigmented  cells 
found  on  the  interior  of  the  alveoli  upon  anatomical  examination  of  the 
lungs.  They  are  certainly  for  the  most  part  alveolar  epithelium  filled 
with  pigment;  some,  however,  are  probably  leu(;ocytes  that  have  taken  up  the 
pigment  from  degenerated  red  blood  cells.  When  the  sputum  is  treated  with 
hydrochloric  acid  and  potassium  ferrocyanid,  a  distinct  blue  color  appears. 
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Vio,  57. — Sputum  of  a  patient  mth  niitra]  Bteno- 
aiii.  contaioing  the  so-called  ' '  cells  of  heart  dis- 
ease. "     (Personal  observation.) 
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This  test  for  iron  may  l>e  macroscopically  performed  in  the  sputum  glase,  or 
microscopically,  on  the  stage  of  the  microscope.  Besides  the  pigment  cells,  a 
remarkably  large  number  of  ''myelin  drops"  as  well  as  unaltered  red  blood 
cells  are  usually  to  be  seen. 


CHAPTER    XII 

TUMORS    OF    THE    LUKfiS.      CANCER    OF    TTTE    LUNOS.      ECHINOCOCrUS    OF 
THE    LUXQS.      PULMONARY    SYPHILIS 


1.  NEW  GROWTHS  IN  THE  LUNGS.  CANCER  OF  THE  LUNGS 

Secondary  New  Growths. — Most  of  the  new  growths  which  are  met  with  in 
the  liingi?  are  of  a  secondary  nature.  Secondary  cancers  are  pomntimos  found 
in  tJie  lungs,  with  carcinoma  of  other  organs^  whose  origin  may  almost  always 
he  explained  by  supposing  a  growth  of  tJie  primary  tumor  into  a  vein,  and 
the  consequent  carriage  of  the  gr'rms  of  the  growth  to  the  lungs.  In  other 
cases,  the  tumor  maleriaJ  readies  the  lungs  by  way  of  the  lym[)h-clmnncls. 
In  such  cases  tlic  Pi)rcHd  nf  the  tumor  not  infro<iucntly  occurs  in  tiie  form  of 
strands  along  the  axes  of  the  ]>Tuph-ves9eis.  These  secondary  nodules  in  the 
lungs  often  cause  no  special  clinical  symptoms,  unless  they  are  very  numerous 
and  extensive,  when  they  give  rise  to  dysj^nn-a  and  [diysical  signs.  There  once 
came  to  tlie  clinic  in  Ix'ipsic  a  cjtse  of  sceoiithin',  und  very  extensive,  miliary 
carcinosis  of  the  lungs,  which  ran  a  brief  and  fatul  course,  simulating  acute 
miliary  tuberculosis  with  predominant  pulmonary  symptoms. 

Other  secondary  new  growths  <leserving  mention  are  enchondroma  and  sar- 
coma. \Vc  have  seen  an  extensive  development  of  secondary  pulmonan*  sar- 
coma, following  primary  sarcoma  of  the  bronchial  lym[»h-glands,  and  also  in 
another  case  following  lympho-s^arcoma  of  tlie  lymph-glands  of  the  neck,  which 
grew  into  the  jugular  vein.  We  have  also  seen  secondary  deposits  of  sarcoma 
repeatedly  in  connection  with  primary  congenital  sarcoma  of  the  kidney  (</.  v.). 

Primary  Cancer. — Of  the  primary  new  growths  of  the  lungs,  only  pulmo- 
nary or  broucliial  carcinomata  have  any  great  clinical  significance.  All  other 
new  growths  (enchondroma,  sarcoma,  fibroma,  osteoma,  etc.)  are  rare,  and 
possess  scarcely  any  hut  an  anatomical  interest.  Primary  cancer  of  the  lungs 
usually  originates  in  the  epithelium  of  the  bronchial  wall,  though  somctimea 
it  originates  in  that  of  the  alveoli.  It  is  especially  common  in  elderly  persons, 
over  forty,  and  seems  to  be  found  somewhat  more  frequently  in  the  right  lung 
than  in  the  left,  and  in  the  ujiper  lobes  than  in  the  lower.  By  its  diffusion 
the  lung  tissue  in  the  pints  iiffccted  by  cancer  is  changed  to  a  yellowish-gray 
and  quite  soft  and  crumbling  mass,  devoid  of  air.  We  can  usually  scrape 
away  from  the  section  the  cimracteristic  cancer  juice,  in  which  the  microscope 
shows  the  typical  cancerous  elements.  The  pleura  is  very  often  involved.  The 
new  growth  has  either  extemled  directly  into  it,  or  single,  and  more  circum- 
Bcribetl,  secondary  nndules  have  foriued  in  it.  The  lymph-glands  are  almost 
invariably  atfeetcd,  cpfjceially  the  bronchial  glands,  and  also  the  axillary  and 
cervical  glands.  Secondary  carcinoma  of  other  organs  is  rare,  but  it  is  found 
in  some  cases  in  the  other  lung,  tlie  liver,  tlie  brain,  and  elsewhere. 
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U  »  ftltuot^t  always  difficult  to  correctly  inteq)ret  the  clinical  symptonm  of 
vttJKtr  of  tho  luDjT!)  nt  the  beginning  of  the  disease.  They  are  referrctl  to  some 
other,  moiv  commou  chronic  pulmonary  dinsase,  such  as  chronic  bronclutis, 
phthiaif,  or  pleurisy,  but  in  the  further  course  of  the  disease  we  succeed,  at 
leant  in  a  nuniUT  of  case*,  in  making  a  correct  diagnosis.  In  other  cases,  espe- 
cially ui  old  |H'ople,  the  growth  may  remain  latent. 

The  general  puUimuary  symptoms  have  littlo  that  is  elm ract eristic.  The 
patient  complaiiiH  of  gradually  increasing  ditficulty  in  respiration,  and  of 
prenHure  and  distress  in  the  chest,  which  may  finally  increase  to  the  mo^t  in- 
tense dyHpnuii.  Mi»tst  patients  sutfer  very  much  frmii  the  labored,  fre(pient,  and 
HpaMiiKHlif  cough,  "^rhe  expectoration  in  fioine  easeti  has  mi  [JtHiiliarity.  but  it 
often  aHrtumcH,  at  least  for  a  time,  a  charactterietic  consistence  which  is  extremely 
iinpnrtant  for  diagnoKis.  The  presence  of  bUxHl  in  the  sputum  is  of  the  great- 
ertt  impnrtance.  Hepcnted  aliglit  or  even  considerable  hemoptysos  are  often  the 
fln«t  Hynifitnm  in  cull  allention  to  the  Iwijinning  of  serious  (]ise(i?e.  In  some 
caNCfl  th»»  oxpeeloration  hccnmcs  pcrniancutly  hemorrhagic,  and  tlien  it  not  in- 
frequently atwumcH  II  peculiar  *'  raspberry-jelly  "  appearance.  Under  the  micro- 
•cope  we  can  BometimcH  make  out  tlie  characteristic  elements  of  the  tumor  in  it. 

PhyHical  cxarnitialion  frci|upnt]y  gives  no  poi=itivc  results  at  the  outset.  In 
the  caHCH  observed  by  the  author,  a  striking  diminution  of  the  respiratory 
murmur  over  ItK-idized  areas,  despite  norma!  jmlmoiuiry  resonance,  was  often 
the  firHt  decided  change  in  the  physical  signs.  It  was  due  to  tlie  increased 
obHtrm-iion  o(  the  afferent  bronchus  by  tlie  growing  tumor.  A  stridor  is  also 
occaKinimlly  heard  when  the  bronchial  lumen  is  encroached  uj)on.  After  the 
tumor  lin>*  iv\ti'Uilc<l,  naturally  more  distinct  signs  are  to  be  found  (dullness, 
brcmcliinl  breathing,  n'des,  pleuritic  friction  sounds,  etc.).  Frequently  the 
peculiar  situatitm  of  the  areas  of  dullness  (in  the  sternal  region^  for  example) 
of  itwclf  lends  tmc  to  thiuk  of  a  new  growth.  As  soon  as  the  pleura  l»ecome& 
involved,  llie  wnsc  of  rc^istiince  ujion  percu«sioti  is  very  marked.  Xot  infre- 
(picntlv  a  diffiise  protrusion  of  the  chest  wall,  in  the  region  of  the  disease, 
ii|i|»earB.  Sometinies  there  is  also  a  slight  o'dematous  swelling  of  the  skin. 
The  \-ray  exaniinntion  of  the  lungs  is  of  almost  greater  importance  than  per- 
iHiK(ti*in  and  aoscidtation.  It  permits  of  the  distinct  recognition  of  dee|>- 
itrntt'd  himorH,  and  gives  the  best  indication  of  the  extent  of  the  disease.  It 
»honld,  ll»erefore,  never  l>e  neglected  in  any  case  of  moment. 

The  o<rurrrncr  of  certain  i>equela>  is  of  gi-eat  diagnostic  significance.  The 
AM  one  ii»  swelliiig  of  the  lymph-glands  in  the  neck  or  axilla,  and  also  certain 
ayiuptomM  of  compression,  which  either  are  produced  directly  by  the  new 
gn^wth,  or  are  due  to  the  secondary  enlargement  of  the  lymph-glands.  Pres- 
vmrv  \M  X\\9  iUperior  vena  cava,  or  a  large  branch  of  it,  causes  a>dema  in  the 
tetk  Wtki  OYHT  the  wall  of  the  chest,  or  in  one  arm.  The  subcutaneous  veins 
te  Ife*  Mtona  named  ai»pear  dilated  and  tortuous.  Pressure  on  the  fpsophagus 
vlilRcultv  in  dej^Uitition;  on  the  brachial  plexus,  intense  neuralgic  pains 

u^fv^  v*t  ono  A^'*'  •  ""  *'•**  recurrent  nerve,  paralysis  of  the  vocal  cord^  and 

;  un  X\w  trachea  or  a  primary  bronehua,  symptoms  of  tracheal  or 

fMwi)^    Tlte  pleura  is  often  involved  so  that  the  signs  of  a  pleuritic 

^{SOpmtv  tluMUwIves  with  the  other  symptoms.     In  such  cases  the  exu- 

tfi\>i«ently  hemorrha^ie  (see  new  growths  of  the  pleura). 
.v>.     tv  ^<wptoui«  already  mentioned  we  must  consider  the  constitu- 
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tional  symptoms.  As  in  carcinoma  in  general,  so  in  pulmonary  carcinoma,  the 
well-known  cancerous  cachexia  gradually  develops.  The  patient  grows  dull,  loses 
his  apj»otilc  more  and  more,  disturlmnces  of  dij^ostion  and  sonielinici*  nioderate 
elevations  of  temperature  devel«>p,uutil  lie  tinally  suocumba  to  general  marasmus. 

The  whole  duration  of  the  disease  is  from  six  months  to  two  years.  The 
prognosis  is  fatal.  The  treatment  can  be  only  symptomatic,  and  wc  employ  the 
same  remedies  as  in  other  pulmonary  atTections.*  X-ruy  treatment  or  suhcuta- 
Tieous  injections  of  arsenic  may  I)e  tried  in  cases  of  sarconui  or  lympho-sarcoma 
of  the  lungs.   Palliative  results,  at  least,  are  sometimes  attained  by  these  means. 

Lympho-sarcomata  of  the  Lungs.— We  nmst  still  briefly  consider  a  new 
growth  in  tlie  lungs  which  is  extremely  interesting  from  a  theoretical  point 
of  view.  In  workmen  in  the  cobalt  mines  of  Schnerberg,  in  tlie  Saxon  Voigt- 
land,  the  development  of  muliguant  lympho-surcomata  in  the  lungs,  with  the 
occasional  formation  of  metastases  in  the  glands,  the  liver,  the  spleen,  etc.,  is 
of  frequent  occurrence.  The  disease  runs  its  course  under  the  tvpe  of  a  chronic 
pulmonary  affection,  and  almost  always  ends  fatally.  The  endemic  occurrence 
to  point  to  an  infectious  origin  for  the  tumor. 


P 


2.  ECHINOCOCCUS   OF  THE  LUNGS 

Primary  echinococcus  of  the  lujigs  is  very  rare.  In  most  cases  the  echino- 
cocci  are  brought  to  the  lungs  secondarily  from  other  organs,  either  by  way  of 
the  blood  current,  or,  as  is  far  oftener  tlie  case,  b}'  ]>erforstion  of  an  echino- 
coccus of  the  liver  through  the  diaphragm. 

The  symj>toms  of  echinoeoccua  of  the  lungs  are  manifold.  The  parasite 
sometimes  remains  entirely  concealed.  In  other  cases  a  more  or  less  severe, 
and  often  febrile,  affection  of  tlie  lungv,  is  developed,  with  pain  in  the  chest, 
cough,  and.  sometimes  bloody  expectoration,  and  dyspnoea.  Physical  examina- 
tion of  the  lungs  gives  in  some  cases  dullness,  absence  of  respinitoiy  murmur, 
and  diminished  vocal  fremitus,  while  after  the  expectoration  of  the  echino- 
coccus symptoms  of  a  cavity  may  en.sue.  A  correct  interpretation  of  all  these 
symptoms  is  pussif)le  only  wlien  the  echinococcus  cysts  are  coughed  up,  or  parts 
of  tiiem,  like  the  membranes  of  the  booklets,  are  found  in  the  expectoration. 
In  some  cases  of  echinococcus,  the  sputum  is  of  a  peculiar  ocher-yellow  color. 

The  termination  of  the  disease  may  be  favorable  if  the  echinococri  are 
expectorated,  or  if  we  succeed  in  removing  them  by  operative  means. ^  We  can 
hardly  hope  to  be  able  to  kill  the  parasite  by  inhalations  of  tvirp«'ntine  or  ben- 
zine. Sometimes  the  echinococcus  cyst  becomes  gangrenous  or  sufipurates. 
Rupture  into  the  pleura,  into  the  peritoneum,  into  the  pericardium,  and  ex- 
ternally, has  also  been  observed.  This  last  termination  is  the  most  favorable, 
since  otherwise,  if  liie  affection  progresses,  a  fatnl  result  may  Ix?  caused  by 
the  sequelfp,  or  rarely  by  the  occurrence  of  sufToeatiou.  The  details  of  the 
natural  history  of  the  echinococcus  are  given  under  echinococcus  of  the  liver. 

<  Tht  recent  introduction  of  the  various  Sauerbrurb  and  Brauer  air-prfwiiure  cabinets,  and  the 
Moltacr-ElsbcrK  apparatus  for  direct  inhalation  of  com prvHsed  uir  through  an  intratracheal 
tube,  h&vo  revoIutioDiaod  thoracic  surgery.  Brilliant  results  have  almady  ber-n  reportc*!  from 
OperatioDa  upon  tun)or8,ab«>eMe8,  and  other  conditiona  of  the  pleurR.lungH,  and  mediastinum  and 
upon  diverticula,  stenoses,  and  neoplasmn  of  the  oesophagus.  With  increatMxl  fxperienee,  improve- 
ment of  apparatus  and  tcchnic  must  follow,  and  if  later  results  heap  out  the  promise  of  these  early 
■uocesaea,  the  prognosiB  of  many  oonditions  within  the  thorax  will  beoome  moro  hopeful. 
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3.  PULMONARY  SYPHILIS 

This  would  also  be  the  place  to  speak  of  syphilitic  new  growths  in  the 
lungs,  but,  in  our  opinion,  in  spite  of  the  <juite  abundant  literature  of  this  sub- 
ject in  recent  times,  no  definite  clinical  description  of  pulmonary  syphilis  can 
be  given.  Those  physicians  who  are  dit^posed  to  consider  every  pulmonary 
disease  in  a  previously  eypliilitic  subject  to  be  of  a  syphilitic  nature,  certainly 
regard  many  things  as  pulmonary  syphilis  which  have  nothing  at  all  to  do 
with  syijliilii?.  At  least,  we  have  found  tJiat  all  those  cases  which  at  first  sug- 
^sted  a  diagnosis  of  pulmonary  syphilis,  finally,  upon  more  accurate  exami- 
nation and  after  bnger  observation,  have  turned  out  to  be  somethiug  else, 
usually  tuberculoBiB.  There  arc  a  few  indubitable  cases  of  chronic  indurative 
contraction  of  the  lungs  following  primary  syphilitic  infiltration.  The  clinical 
picture  here  does  not  differ  in  any  characterislic  manner  from  that  of  ordinary 
chronic  interstitial  pneumonia.  A  probable  diagnosis  may  he  made  from  the 
knowledge  of  the  syphilitic  taint,  the  sinmltanoous  existence  of  other  syphilitic 
lesions — e.g.,  of  the  liver — the  physical  signs  of  chronic  pubnonaiy  disease, 
and  the  failure  to  find  tubercle  bacilli  in  the  sputum  on  repeated  examinations. 
It  is  also  well  establi-ihed  that  tln-re  may  be  nyphilis  of  the  larger  and  medium- 
sized  bronchi,  which  is  recognized  at  tlie  autopsy  by  extensive  radiating  cica- 
trices in  the  bronchial  mucous  membrane,  which  sometimes  lead  to  stenosis. 
Single  gummatous  nodules  in  the  lungs  are  of  the  greatest  rarity.  We  some- 
times find  in  the  j>leura  |>ecu]iar  radiating  cicatrices,  which  probably  are  of 
«}'pbilitic  origin.  The  pulmonary  [Syphilis  of  the  newborn,  which  occurs  in 
the  form  of  single  nodules  or  as  a  diffuse  syphilitic  infiltration,  the  so-called 
pneumonia  alba,  has  only  a  pathological  interest. 

If  the  existence  of  a  syphilitic  disease  of  tlie  lungs  is  suspected,  of  course 
specific  treatment  should  be  ciuploved.  lodid  of  potassium  must  be  adminis- 
tered and  perhaps  also  a  course  of  mercurial  inunctions.  Tlie  results  are  not 
apt  to  be  brilliant,  however,  because  it  is,  of  course,  impossible  to  restore  the 
portions  which  have  been  cicatrized. 
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SECTION  V 
Diseases  of  the  Pleura 

CHAPTER  I 

PLEUKISY 

(PleuritU) 

-ETIOLOGY 

Pleurisy  is  divided  into  primary  and  secondary.  In  a  strict  sense,  the 
only  ca«es  of  pleurisy  which  can  be  termed  primary  are  those  in  which  the 
pathogenic  organisms  penetrate  into  a  heahliy  body,  and  become  localized  in 
the  pleura  without  any  previous  organic  lesion  elsewhere.    No  doubt  many  a 
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case  of  pleurisy  seems  primaiy  from  a  clinical  standpoint,  which  is  really  not 
BO.  The  disease  antecedent  to  the  pleurisy  may  be  so  slight  as  to  present  no 
symptoms  and  attract  no  attention.  The  pleurisy  appears  as  an  apparently 
independent  disease.,  and  is  the  first  thing  which  attracts  attention  to  the  pre- 
viously existing  affection. 

Exclusive  of  traumatic  pleurisy,  resulting  from  such  injuries  as  a  pene- 
trating thoracic  wound,  we  know  positively  of  only  one  form  of  ])leurisy — viz., 
the  rheumatic — which  is  primary.  This  is,  from  an  ittiological  point  of  view, 
most  closely  allied  with  acute  articular  rheumatism  (Fiedler).  In  poly- 
arthritis (q,  V.)  it  is  not  very  exL't^ptional  to  have  pleurisy  develop  second- 
arily. In  many  cases  the  rheumatic  nIFcction  attacks  the  pleura  at  first, 
without  any  g:*eat  involvement  oi"  the  joiuts.  Then  often  follow  articular 
trouble,  endocarditis,  and  the  like,  confirming,  or  for  the  first  time  disclosing, 
the  ffitioiogy  of  Ihe  attack.  Whether  still  other  pathogenic  influences  may  pro- 
duce primary  pleurisy  is  not  settled.  Some  cases  of  acute  pleurisy,  setting  in 
with  high  fever,  we  have  felt  justified  in  referring  to  diplococcus  infection, 
as  suggested  by  the  association  of  herpes  and  other  symptoms.  In  such  in- 
stances it  is  scarcely  popsiblo  to  exclude  with  certainty  the  pro«enc'C  of  a  small 
foeus  of  pneumonia.  In  genuine  primary  pleurisy  the  pathogenic  germs  must 
first  enter  the  circulation,  and  by  that  means  reach  the  pleura. 

Among  those  varieties  of  pleurisy  which  appear  from  a  clinical  standpoint 
as  primary,  while  their  existence  is  really  referable  to  a  previous  lesion  of  the 
body,  by  far  the  most  frequent  and  important  is  the  tuberculous.  On  this  point 
it  was  only  gradually  and  by  means  of  long  ex|)erience  that  physicians  ob- 
tained a  correct  conception  of  the  truth.  We  belie\'e  it  right  to  say  that  the 
great  majority  of  all  cases  of  apparently  primary  pleurisy  are  tuberculous. 
The  infection  of  the  pleura  is  due  to  the  invasion  of  it  by  germs  from  some 
tuberculous  focus,  yitimfcd  near  by.  Either  there  are  small  tuberculous  patches 
in  the  lungs  which  extend  to  the  pleura,  or.  probably  yet  more  fretjuently, 
bronchial  or  retrobronchial  lymph-glands,  being  tuberculous,  break  into  tlie 
pleural  cavity  and  promptly  excite  pleurisy.  In  many  of  these  cases  the  fur- 
ther course  of  this  disease  clearly  shows  that  the  pleurisy  was  tuberculous  at 
the  start,  and  not  infrequently  the  physician  is  justified,  even  at  the  very  be- 
ginning of  the  iUness,  in  expressing  his  suspicion  of  tuberculosis. 

In  many  other  cases  of  pleurisy  its  secondary  character  is  clear  from  the 
start.  Most  of  these  occur  from  the  direct  extension  of  the  inflammatory 
process  from  some  neighlwring  organ  to  the  pleura.  When  considering  pul- 
monary diseases,  we  had  occasion  to  point  out  that  the  various  pathological 
changes  in  the  lungs,  when  they  extend  to  the  pleura,  involve  it  in  the  disease. 
Thus  we  see  pleurisy  associated  with  croupou?  pneumonia,  lobular  catarrhal 
pneumonia,  pulmonary  gangrene,  hemorrhagic  infarction,  embolic  abscesses, 
and,  most  important  of  all,  pulmonary  tuberculosis.  Many  of  the  diseases  just 
enumerated  are  frequent  complications  of  the  most  diverse  diseases.  Hence, 
it  is  easy  to  understand  that  pleurisy  is  a  not  infrequent  phenomenon  in  all 
sorts  of  severe  illnesses. 

Because  of  their  practical  importance,  the  rather  frequent  ])leurisie^  of 

the  puerpcrium  and  those  followbig  major  operations  should  be  particularly 

mentioned  in  this  place.     Puerperal  pleurisy  ia  sometimes  tuberculous.     We 

know  that  the  post-partum  period  ofLen  favors  the  outbreak  of  a  previously 
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latent  tuberculosis.  Very  ofton  the  pleurisies  are  of  an  embolic  nature^  and 
depend  on  small  emboli  of  the  lungs  {vide  supra,  page  3ii'»),  whose  source  is 
to  be  sought  for  in  tlirouibosed  uterine,  femoral,  and  other  veins.  Finally^ 
pleurisy  may  be  one  of  the  uiauifestations  of  a  general  sepsis.  Pleurisy  fol- 
lowing major  operations  is  ultuust  always  of  an  embolic  nature  and  results 
from  thrombosis  of  veins  following  opunUive  trauma. 

Inflainmaliou  from  other  neighboring  organs  besides  the  lungs  may  extend 
to  the  pleura.  Inflaniiiiation  of  the  contiguous  serous  membranes  may  spread 
to  the  pleura  by  continuity;  thus  pleurisy  complicates  pericarditis  and  peri- 
tonitis. InuHniuch  as  tin:*  jjleura  nnrl  the  outer  surfnoe  of  the  pericardium  lie 
in  direct  npiK)8ition  and,  furthermore,  the  pleural  cavity  and  the  peritoneal 
cavity  are  directly  connected  by  the  lymjth-chnnnels  of  the  diaphragm,  wc  can 
easily  understand  that  not  only  serous  and  purulent,  but  also  diplococcus,  in- 
flammation of  the  pericardium  and  peritoneum  may  have  pleurisy  for  a  sequel. 

Another  variety  of  secondary  pleurisy  is  due  to  the  conveyance  of  the  in- 
flammatory organisms  not  from  the  immediate  ncighhorhooil,  but  from  other 
parts,  by  way  of  the  circulation.  Here  should  be  mentioned  pleuiisy  due  to 
general  sepsis,  to  polyarthritis,  to  nephritis  (7.  r.),  to  genuine  gout  (q,v.) 
and  the  like.  The  factors  which  give  rise  to  the  inllammation  are  either  or- 
ganic or,  in  the  case  of  gout  and  nephritis,  chemical  in  their  nature.  The 
inflammation  they  excite  in  the  pleura  is  most  varied  in  its  kind  and  degree. 

Of  late  years  bacteriological  investigations  have  been  made  by  E.  Le\7» 
Prince  Ludwig  Ferdinand,  and  others,  to  obtain  a  more  accurate  knowledge 
as  to  the  special  variety  of  germs  in  the  various  forms  of  pleurisy,  due  to  in- 
fection with  organized  material.  It  must  not  he  forgotten,  liowevcr,  that  the^e 
bacteriologieal  investigations  have  l>een,  for  the  most  part,  direttod  not  to  the 
diseased  tissue,  but  to  the  inflammator}*  pleuritic  exudation.  This,  however, 
in  many  cases  contains  no  bacteria  whatever.  In  ptirticular,  the  exudation  in 
most  cases  of  tuberculous  pleurisy,  whether  serous  or  purulent,  is  absolutely 
sterile,  and  in  the  secondary  pleuritic  exudations,  in  acute  ]>olyarthriti8  and 
nephritis,  the  search  for  bacteria  has  faile<l  again  and  again.  In  other  cases 
of  pleurisy,  however,  staphylococci  have  been  found  in  the  exudate,  and  in 
empyema  streptococci  also.  Metapneimionic  pleurisy,  whether  serous  or  puru- 
lent, is  often,  though  not  always,  characterized  by  the  presence  of  genuine 
pneumococci.  In  general,  the  (piestion  with  regard  to  the  special  cause  of 
the  disease  will  have  to  be  whether  the  pleurisy  is  caused  by  the  original  pri- 
mary agent  of  tlie  disease  (e.g.,  tubercle  bacilli  in  tuberculosis,  diplococci  ia 
pneumonia,  etc.)  or  whether  it  is  to  he  considered  as  a  secondary  complication 
(streptococci  in  typhoid  fever,  for  example). 

Special  predisposing  causes  (al>ove  all,  colds,  and  occasionally  trauma) 
must  be  taken  into  account  in  some  of  the  cases  in  all  the  different  varieties 
of  pleurisy.  Positive  judgment  on  tliese  factors  is  often  a  very  difficult 
matter. 

PATHOLOGICAL  ANATOMY 

The  inflamed  pleura  is  niarkedly  injected,  it  has  lost  its  normal  luster, 
and  instead  has  a  dull  surface.  This  dullncfis  is  clue  to  the  coagulated  fibrinous 
exudation  upon  the  pleura,  the  exudali<ni,  in  mild  cases,  forming  only  a  thin 
layer.     In  more  advanced  cases,  however,  the  surface  of  the  pleura  is  covered 
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with  thick,  rough,  and  shaggy  masses  of  fihrin.  As  long  as  tJie  fluid  in  the 
pleura  is  little  or  not  at  all  increased,  we  speak  of  a  simple  fibrinous  or  dry 
pleurisy  {pleuriiis  fibrinosa  vel  mxa). 

In  other  caws,  however,  besides  the  layer  of  fibrin  there  is  on  abundant 
exudation  of  fluid  from  the  copillnri*^  of  the  pleura,  forming  a  pleuritic 
effusion.  This  is  ordinarily  of  a  simple  serous  ciiaracter — serous  and  sero- 
fibrinous effusions.  The  fluid  collects  between  the  surfaces  of  the  pleura,  or,  if 
there  is  at  the  same  time  an  abundnnt  coating  of  fibrin,  between  the  gaps  and 
in  the  meslies  of  the  fibrinous  exudation.  In  such  eases  there  are  often  many 
flakes  of  fibrin  floating  in  the  fluid. 

Upon  microscopic  examination  there  are  invariably  found  a  few  leucocytes 
even  in  serous  exudations  (detailed  description  of  tfie  special  varieties  of  leu- 
cocytes in  the  effusion  is  given  in  the  section  on  the  diagnosis  of  jileurisy),  and 
also  sometimes  a  very  few  bloo<l  corpust,les  and  endothelial  cells  (often  swollen 
or  fatty-degenerated),  and  plates  of  cholesterin. 

If  the  number  of  pus  corpuscles  in  the  exudation  becomes  mnch  increased, 
we  have  a  seropunilent  or  a  purulent  exudation.  This  is  always  due  to  the 
presence  of  a  8}>ecitio  organized  poison  which  e.xcites  the  Bui>puriition.  The 
pleurisies  which  come  from  embolic  abscesses,  from  gangrenous  foci  in  the 
lungs,  and  from  carious  ribs,  and  those  which  arise  from  the  rupture  of  tuber- 
culous cavities  into  the  pleura,  are  almost  always  of  a  suppurative  character. 
We  call  the  purulent  pleuritic  olTusion  emftyeiua.  If  putrefactive  agencies 
enter  the  pleural  cavity  at  the  eame  time  witli  the  pus  poison,  as  in  tlie  pleu- 
risies which  develop  in  pulmonary  gangrene,  tlic  purulent  ejcudation  assumes 
an  ichorous,  putrid  character — ichorous  effuirion. 

Under  certain  circumstances  the  etTufion  assumes  a  hemorrliagic  ciiaracter 
— hemorrhagic  effufion — especially  if  hemorrhages  occnr  from  tbe  old  or  newly 
formed  capillaries  dilated  by  the  inflammation.  They  arise  y)artly  by  diape- 
desis  and  partly  from  rupture  of  the  walls  of  the  vessels.  The  e.xiiet  cause  of 
tlie  hemorrhages  is  usually  unknown.  We  know  by  experience  that  hemor- 
rhagic effusions  are  most  freijuent  in  tulierculous  pleurisy,  a  fact  which  is  of 
diagnostic  importance.  The  exudation  may  ako  be  hemorrhagic  in  connection 
with  new  growths  of  the  pleura,  after  severe  croupous  pneumonia,  in  septic 
disease  (e.  g.,  puerperal  fever)  j  and  finally  when  there  is  a  general  hemorrhagic 
diathesis,  ae  seen  in  8<'urvy,  purpura  lu'inorrhaj^ica,  and  leukiemia.  In  all  these 
last-mentioned  cases  it  phould,  of  course,  be  considered  that  we  are  not  always 
dealing  with  a  true  inflammatory  exudation,  but  merely  with  a  hemorrhage 
into  the  pleural  cavity. 

The  amount  of  fluid  collncted  in  one  pleural  cavity  ip,  in  the  majority 
of  cases,  somewhere  between  a  pint  iiiul  a  ipiart  (500  to  1,000  c.c.),  but  it  may 
reach  three  or  fonr  qu;irts.  Kvery  large  ettuaion  must  infiueiue  the  pobiliun  of 
the  yielding  wall?  of  the  plcund  cavity,  tlie  chest  wall,  the  longs,  the  medias- 
tinum, and  the  diaphragm,  through  the  conse<picnt  increase  of  presaure  in  the 
alTcctcd  ])lcural  cavity;  and  the  resultant  P\7n[»toms  of  pressure  on  the  neigh- 
boring organs  are  of  the  greatept  clinical  signiticancc.  Attention  is  first  culled 
to  the  hingfi  themselves.  Since  the  normal  Iiiiig  is  expanded  in  the  thorax 
beyond  its  elastic  equilibrium,  it  will  retract  us  soon  as  a  part  of  the  pleural 
cavity  is  occupied  with  fluid.  Until  it  has  reached  its  position  of  elastic  equi- 
librium there  can  be  no  question  of  a  positive  pressure  on  the  lung.    The  lung 
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flootfi  on  the.  ofTusion,  in  a  <*t!rinin  way,  if  there  bo  no  adhosions*,  but,  as  the 
amount  of  the  Huid  further  increases,  compression  of  the  lung  follows.  With  a 
very  largo  effusion  the  lung  is  pushed  wholly  up  and  back  at^ajnpt  the  vertebral 
column,  and  is  changed  to  an  almost  hlootlless,  airless,  flat  mase.  It  is,  how- 
ever, jKissiblo  that  the  atelectasis  of  the  lung  is  not  caused  exclusively  by  com- 
pression from  without,  but  that,  after  the  normal  respiratory  movements  have 
ceased,  a  part  of  the  air  in  the  lung  may  be  absorbed  by  the  vessela,  or  even  by 
the  effusion.        *• 

We  aliio  see  the  results  of  the  pressure  exerted  by  the  pleuritic  effusion  on 
the  mediastinum  and  diaphragm,  as  well  as  on  the  lungs.  Displacements  of 
the  heart  arise  from  ihu  lateral  pressure  on  the  mediastinum,  wluch  must  take 
place  if  the  pressure  in  the  diseased  pleural  cavity  is  equal  to  that  of  the 
atmosphere,  for  a  greater  and  positive  pressure  is  unncx-essary,  since  a  negative 
pressure  j>rovails  on  the  healthy  side.  The  downward  pressure  of  the  dia- 
phragm, whiih  usually  affects  both  halves  of  it,  although  in  unetjual  degi'ee, 
makes  itself  manifest  on  the  right  by  the  low  position  of  the  liver,  and  on  the 
left  by  the  downward  disf^hu-eiiient  of  the  stomaclj  and  large  intestine  {vide 
infra).  It  must  be  particularly  noticed,  liowcvcr,  that  adhesions  may  prevent 
all  the  pressure  displucements  which  we  have  mentiomn],  both  of  tiie  lungs 
and  of  the  neigliboriiig  organs. 

As  regards  the  further  changes  and  Icrniinntions  of  the  pleuritic  processes, 
they  depend  upon  the  auionut  and  character  of  the  effusion.  Favorable  cases 
may  result  in  complete  recovery  and  absorption  nf  the  L't!usinn.  The  tluid  con- 
tents are  taken  up  directly  by  the  lymphatics  of  the  pleura,  and  the  solid  con- 
stituents, the  fibrin  and  the  white  blood  corpuscles,  are  decomjiosed,  dissolved, 
and  absorbed. 

In  most  of  the  severe  caRCS,  however,  an  extensive  new  growth  of  connective 
tissue  and  lilood  vessels  tnkes  place.  The  fluid  exudate  is  often  absort»ed  in 
very  large  part,  but  tlie  pleura  itself  l^ecomes  thickened  and  converted  into  a 
dense  inflammatory  exudate.  Extensive  softer  or  firmer  adhesions  between 
the  visceral  and  parietal  pleura  are  n  very  common  sei^ucl  (adhesive  pleurisy). 
Between  the  adhesions  there  may  still  he  isolated  arciis  in  which  remains  of 
the  fluid  exudate  may  be  encapi^ulatcd  {''encysted  pleuritic  exudate*').  In 
cases  of  pleural  inflammation  of  long  duration,  and,  especially,  in  frequently 
recurring  cases  (particularly  those  following  chronic  pulmonary  tuiierculosis), 
the  dry  pleuritic  exudate  may  finally  acquire  a  thickness  of  from  O.i  to  0.8 
inch  (1  to  ;i!  cuk).  Deposits  of  calcium  salts  and  new  growths  of  bone  tissue 
are  sometimes  to  be  found  in  old  pleuritic  exudates.  Such  diseased  condi- 
tions, when  assoctiated  with  ]>ronounced  retraction,  are  sometimes  termed 
**pleuritis  defonnans." 

Wlicnever  a  case  of  extensive  pleurisy,  with  an  abundant  fibrinous  or  fluid 
exudation,  gets  well,  there  is  a  marked  cicatricial  contraction  of  the  pleura, 
in  which  the  whole  tlioraeic  wall  is  involved.  It  requires  months  for  the  lungs 
and  tlie  thorax  to  regain  their  normal  pxpansion.  if  they  can  ever  do  so. 

That  recovery  from  large  pleuritic  exudation  is  so  often  incomplete,  is 
explained  for  the  most  jmrt  by  the  nature  of  tin*  origimil  disease.  We  often 
find  tliat  temporary  improvement  is  followed  by  a  fresh  relapse  of  pleurisy, 
or  by  the  appe^irance  of  extensive  and  usually  tuberculous  disease  of  the  lungs 
or  otiier  organs. 


In  the  case  of  purulent  exudutionB,  aUo,  final  absorption  of  the  fluid  is 

possilile.  This  is  especially  likelv  when  the  empyema  is  metapneumonic  and 
benign,  but  this  demands  much  time,  and  thick*  cheesy  masses  of  pus  are  often 
left  in  the  pleural  sac.  In  most  cases  of  empyema,  if  there  is  not  timely  oper- 
ative interference,  the  pus  seeks  an  outlet  for  itself.  It  may  break  through 
the  visceral  pleura  into  a  bronchus,  and  Im?  emptied  externally,  thus  giving 
rise  to  a  pyopneumothorax;  but  in  many  cases  the  pleura  seems  to  be  de- 
stroyed only  supertlcially,  and  tJie  pus  is  pressed  into  tlm  alveoli  as  into 
a  sponge,  especially  by  the  movements  of  i-oughing,  and  thence  reaches 
the  bronchi,  without  letting  the  air  L'nlcr  the  pleural  cavity  (Traiibe).  In 
other  cases  the  empycimi  brciiks  exLurnully  through  the  chest  wall — em- 
pyema necessitatis.  The  point  of  rupture  is  usuflUy  found  in  the  vicinity 
of  the  sternum,  where  the  chest  wall  is  thinnest.  In  very  rare  cases  the  em- 
pyema breaks  through  the  deeper  parts  of  the  trunk,  or  into  the  abdominal 
Ciivity. 

Coarse  of  the  Disease. — We  will  speak  in  what  follows  especially  of  the 
course  and  symptoms  of  ordinary,  apparently  primary  (vide  supra) ^  fibrinous 
or  serofibrinous  pleurisy,  the  so-called  simple  pleuritic  effusion.  Wliat  is  said 
of  it  obtains  in  large  measure  in  the  other  form  of  pleurisy  also.  The  physical 
signs,  of  course,  arc  almost  wholly  independent  of  the  eliaraeter  of  the  effusion. 
As  far  as  the  different  forms  of  pleurisy  differ  clinically,  we  will  mention  their 
peculiarities  below. 

Only  rarely  is  the  onset  of  pleurisy  quite  acute  and  sudden,  beginning  with 
a  rigor.  In  such  cases  we  must  guard  against  confusing  it  with  croupous 
pneumonia.  Cases  of  pleurisy  of  embolic  origin  (vide  unpra)  usually  have 
a  sudden  onset.  As  a  rule,  however,  pleurisy  begins  slowly  and  gradually. 
The  symptoms,  which  the  patient  himself  feels,  are  in  many  cases  to  be  re- 
ferred directly  to  the  disease  of  the  pleura.  One  of  the  most  constant  is  the 
pleuritic  pain,  the  stitch  in  the  side.  A  more  or  less  severe  pain  comes  on  in 
the  side  at  every  deep  breatli,  and  hence  upon  any  physical  exertion ;  also  upon 
movements  of  the  body,  in  stooping,  coughing,  or  gaping.  Shortness  of  breath 
soon  appears,  and  constantly  increases.  There  is  often  a  frequent,  dry  cough. 
Sometimes  there  are  scarcely  any  cough  and  expectoration.  Such  expectora- 
tion as  there  may  he  is  usually  simply  mucous.  Besides  that,  severe  general 
symptoms  almost  always  develop;  the  patient  feels  dull,  looks  pale,  and  lias 
no  aj)f>etite.  Patients  who  can  i-ndure  a  good  denl  often  keep  at  work  for  a 
long  time,  until,  after  fecHug  miserable  for  three  or  four  weeks,  they  are 
forced  to  stay  at  home  and  summon  a  physician.  It  is  ver>'  iinportnnt  to  know 
that  in  not  a  few  cases  the  general  symptoms  are  much  more  prominent,  at 
the  beginning  of  pleurisy,  than  the  local  ones.  The  patient  comes  to  the 
physician  complaining  only  of  weakness,  loss  of  appetite,  or  headache,  and  the 
physical  examimition  is  the  first  thing  that  shows  the  presence  of  perhaps  a 
large  pleuritic  effusion. 

In  most  of  the  severe  eases  the  further  course  is  slow  like  the  beginning, 
but  sometimes  the  severest  symptoms,  most  intense  dyspnoea,  marked  cyanosis, 
etc.,  may  come  on  in  a  short  time,  owing  to  a  sudden  increase  of  the  effusion. 
On  the  other  hand,  in  mild  cases  the  symptoms  may  disappear  again  in  a  few 
weeks,  but  the  objective  signs  in  such  cases  are  generally  to  be  made  out  for 
a  longer  time.    The  disease  ordinarily  lasts  for  at  least  five  or  su  weeks,  and 
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often  touch  longer.    Gradual  recovery  follows,  or  some  new  disease,  usually 
tuberculous  (vide  supra). 

SYMPTOMS 

Single  Symptoms. — Plmrilu:  Pain. — The  pleuritic  pain,  the  stitch  in  the 
side,  is  one  of  the  most  frequent  subjective  symptoms.  We  have  previously 
mentioned  that  in  primary  diseases  of  tlie  lungs,  too,  as  in  croupous  pneu- 
monia, the  stitch  in  tlie  side  Is  due  to  the  accompanying  pleurisy.  It  is  re- 
markable that  the  intensity  of  the  pain  in  no  way  corresponds  to  the  apparent 
intensity  of  the  disease.  There  is  often  the  severest  paiu  in  the  f^ide  wlien  the 
ph3'sical  examination  shows  almost  nothing.  On  the  other  hand,  we  often  hear 
a  decided  pleuritic  rub  without  the  patient's  complaining  of  any  special  pain. 
Pressure  on  the  chest  wall  on  the  affected  side  is  often  very  painful.  With 
severe  pain  we  may  consider  the  possibility  of  an  invasion  of  the  intercostal 
nerves  by  the  inflammation.  We  believe  we  have  observed  a  few  cases,  like 
those  described  by  eonie  authore,  of  *"' crossed  pleuritic  pain  " — that  is,  cases  in 
which  the  pain  is  localized  on  tlie  side  not  atfected. 

Cough  and  Expertoraiion, — The  cough  is  probably  excited  directly  by  the 
disease  of  the  j)leura.  We  often  find  that  the  pain  in  the  side  and  also  the 
cough  are  brought  on  by  a  deep  inspiration.  Expectoration  is  entirely  absent 
in  uncomplicated  pleurisy,  or  it  is  scanty,  and  consists  simply  of  mucus.  Much 
expectoration  always  means  a  ])uhiioimry  coniplicution.  A  large  amount  of 
]mru]ent  Hputum  is  evacuated  if  a  purulent  effusion  breaks  into  the  lungc 
{vide  supra), 

Dyapmm. — ^The  respiration  is  usually  shallow,  and  consequently  frequent, 
because  of  the  pleuritic  pain.  In  every  large  efTusion  whitli  prevents  respira- 
tion in  one  lung  the  dy:=pnn?H  becomes  more  severe,  and  riuiy,  with  a  very 
extensive  eifnsion,  reneh  the  Iiigliost  degree  of  «rthopna?a.  The  stronger  the 
patient  was  before  (he  disease,  and  the  more  rapidly  the  effusion  develops,  the 
more  severe,  aa  a  rule,  is  the  dyspurea. 

Fever. — Most  severe  pleurisies  are  associated  with  fever,  but  its  heiglit  is 
not  very  great,  »o  that  it  qtiite  rarely  reaches  10-4°  F.  {40"*  C).  The  fever  has 
no  typical  course.  In  cages  with  an  acute  beginning  it  is  sometimes  quite 
continuous,  or  slightly  remitting  at  first.  If  improvement  takes  place,  the 
fever  goes  down  in  about  two  or  three  weeks  by  lysis,  so  that  this  part  of  the 
temperature  curve  may  be  precisely  like  the  period  of  defervescence  in  typhoid. 

In  the  more  protracted  cases  the  fever  gradually  becomes  more  remitting, 
varying  between  100°  and  101°  F.  (38  to  38.5°  C),  and  it  assumes  more  and 
more  the  form  of  hectic  fever.  The  longer  the  evening  rise  of  temperature 
lasts,  the  more  we  are  justified  in  suspecting  tuberculosis.  In  empyema  we 
a  higher,  irregular  fever,  sometimes  associated  with  severe  chills. 

The  pulse  is  constantly  rapid,  up  to  100' and  over.  In  all  severe  cases  the 
strength  and  tension  of  the  jmlse  are  much  diminished.  Irregularity  of  the 
pulse  is  not  infrequent.  All  these  changes  are  probably  due  in  great  part  to 
the  pressure  of  the  effusion  on  the  heart  and  large  vessels.  Lichtheim  has  dis- 
covered experimentally  that  it  i;*  not  the  compression  of  the  vessels  in  the  com- 
prespctl  lung  which  lowers  the  arterial  tension. 

General  Symptoms. — Pleurisy  is  almost  always  associated  with  a  pro- 
nounced general  malaise,  muscular  weakness,  and  dullness.     The  patient  is 


pale,  and  often  markedly  cyanotic  in  caseB  vith  much  disturbance  of  respira- 
tion.    Tiiere  is  great  emaciation  if  the  diseaRe  is  of  lonp:  duration. 

The  appetite  declines  from  the  outset.  There  h  often  occasional  vomiting, 
especially  in  tlie  first  period  of  the  disease.  The  bowels  are  usually  constipated. 
Many  paticntp  oomplnin  of  headache. 

The  condition  of  the  urinary  secretion  is  very  important.  In  every  pleuritic 
effusion  tlie  fliuount  of  urine  is  decidedly  diminished  so  long  as  the  elfusion 
increases  or  remains  at  the  same  height.  The  daily  amount  is  sometimes  only 
S  to  13  ounces  (200  to  400  c.c).  The  urine  is  also  concentrated,  its  specific 
gravity  being  about  1.020  to  1.028.  Hediu^ents  of  urates  often  form.  This 
diminution  of  ibe  excretion  of  water  by  the  kidneys  is  generally  referred  to 
the  diminished   arterial  pressure. 

But  other  unknown  conditions  (the  retention  of  sodium  chlorid,  possildy) 
also  play  a  role.  Even  in  cases  of  only  moderate  exudation  it  is  remarkable 
how  long  the  urinary  excretion  is  diminished  before  it  iiually  becomes  normal. 
Therefore,  an  increase  of  the  amount  of  urine  is  always  a  favorable  symp- 
tom, often  the  first  sign  of  beginning  absorption  of  tlie  effusion.  If  a  large 
effusion  is  rapidly  absorbed,  the  amount  of  urine  may  increa.se  to  80  or  100 
ounces  (?,500  to  3,000  c.c.)  daily.  The  urine,  then,  of  course,  ia  abnormally 
clear  and  of  low  specific  gravity.  This  pronounced  diuresis  often  persists  for 
po  long  a  time  during  the  period  of  absorption  of  pleural  exudates  that  here, 
also,  other  factors  than  the  mere  elimination  of  the  absorbed  fluid  must  be 
taken  into  account. 

Physical  Signs. — 1.  Fijirinods  Pi.ettrisy  —  Pleuritis  Sicca. — Simple 
fibrinous  pleurisy  sometimes  gives  rise  to  no  physical  signs  at  all.  If  it  de- 
velops as  a  result  of  some  pulmonary  affection,  the  physical  signs  present  are 
often  dependent  upon  the  latter  alone. 

In  many  cases,  however,  dry  pleurisy  may  cause  marked  objective  signs. 
On  inspection,  we  are  struck  liy  the  impaired  mobility  of  the  afft^cted  side  on 
respirutioUj  wliirb  is  due  to  the  pain  caused  by  breatliiug.  Because  of  this 
same  tenderness  the  patient  at  first  often  lies  on  the  sound  side.  Percussion 
gives  no  qualitative  change  of  resonance  as  yet.  With  the  beginning  of  exu- 
dation sliglit  dullness  appears,  at  firet  almost  always  in  the  posterior  portion 
of  tlie  lungs.  Sometimes  the  resonance  becomes  tympanitic  as  a  result  of 
retrai'tion  of  tiie  lung.  We  can  almost  constantly  make  out,  esjwcially  in  the 
backi  that  the  lower  edge  of  the  lung  moves  less  than  usual  on  respiration. 
Auscultation  gives  a  respiratory  nmnnur  that  is  either  qualitatively  unchanged 
or  indefinite,  but  it  is  always  diminished.  Tlie  peculiar  pathognomoni;!  sign 
of  dry  pleurifiy,  however,  is  the  pleuritic  friction  rub,  that  chariicLeristic  rub- 
bing, grating,  creaking  sound  which  arises  from  the  sliding  of  the  rough 
pleural  surfaces  over  each  other,  and  is  detected  especially  in  the  lateral  por- 
tions of  the  thorax.  We  can  hear  it  both  on  inspiration  and  on  expiration. 
It  is  often  jerky,  one  rub  following  another  nftcr  a  considerable  interval.  If 
we  are  sure  we  hear  a  pleuritic  rub,  it  is  direct  evidence  of  the  existence  of 
a  dry  pleurisy,  but  its  absence  will  not  let  us  exclude  pleurisy.  The  friction 
sound  must  be  absent  if  there  are  pleuritic  adhesions.  We  can  often  feel  a 
marked  rub  by  laying  the  hand  on  the  chest  Sometimes  the  patient  feels  it 
him?elf.  but  in  other  cases  he  has  no  pcnsalion  of  it.  We  may  confound  a  slight 
rub  with   tine  cre[>itant  rftles.     Repeated  examinations   before  and  after  the 
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patient  has  coughed  usually  confirm  the  diagnoBiR,  since  tlie  rAles  are  often 
t'hanged  by  coughing. 

To  l>e  distinguislied  frum  i\n-  mild  form  of  dry  pleiiri?y  just  described  is 
that  variety  in  which  there  is  an  extensive  and  abundant  fibrinous  exudation, 
with  sttarcely  any  liquid.  Wo  have  ivin-atedly  seen  cases  following  pneumonia, 
polyarthritis,  or  even  apparently  primary  cases,  which  displayed  marked  dull- 
ness and  sense  of  resistance  on  percussion  over  the  whole  of  one  side  of  the 
chest,  with  diminished  or  absent  respiratinji,  and  yet  upon  exploratory  punc- 
ture only  a  few  drops  of  serous  exudation  could  be  oMained.  Evidently  we 
had  to  do  with  Ihc  formjilioii  of  lurgo  amoLintK  of  c(iii;.'uhilct]  filjriu.  Attacks 
of  this  sort  usually  run  a  severe  and  tedious  course^  but  lliey  may,  nevertheless, 
get  well  at  Jast. 

2.  Pleitritic  Effusiox. — Small  amounts  of  fluid  in  a  pleura!  cavity  es- 
cape discovery.  Physical  signs  fiivt  a]>pcar  when  l!ic  umouut  of  cllusiou  reaches 
8  to  10  ounces  (^iOO  to  300  c.c). 

Ins[»ection  sliows  iirst  the  more  or  loss  marked  impairment  of  motion  on 
the  affected  side  on  respiration.  If  the  amount  of  the  efrusion  is  large,  there 
is  an  evident  distention  of  the  affecterl  side  in  the  Inwcr  p{>stcrior  and  lateral 
portions  of  the  thorax.  The  intercosta]  spat^es  arc  flattened  or  even  a  little 
convex.  The  nipples  and  pfmnhlcr  hhidcs  are  fnrtJier  removed  from  the  me- 
dian line  on  the  affected  side  than  on  the  healthy  side.  The  hypochondrium 
on  the  affected  side  is  more  prominent.  In  an  extraordinarily  large  effusion 
on  the  left  side  we  have  seen  and  felt,  in  Hie  left  hypochondrium.  the  lower 
surface  of  the  diaphragm,  which  was  aetunlly  archol  downwanl.  By  direct 
measurement  in  severe  eases  we  can  make  out  that  the  affected  side  is  expandetl 
several  centimeters. 

With  every  large  effusion  there  is  marked  dyspnoea  and  accelerated  respira- 
tion. The  slight  excursions  of  the  affected  side  on  resiiiration  arc  usually  very 
Btriking,  while  the  sound  side  moves  so  much  the  more.  In  this  stage  of  pleu- 
risy the  patient  often  lies  upon  the  affected  side,  in  order  to  breathe  with  the 
healthy  lung  with  as  little  restraint  as  possible.  With  large  effusions  complete 
orthopneea  may  develop. 

The  signs  due  to  displacement  of  the  neighboring  organs,  which  are  notice- 
able on  inspection,  will  he  mentioned  below  in  the  appropriate  connection. 

Everywhere  that  a  layer  of  fluid  comes  l^etween  tfie  lung  and  the  chest  wall 
there  is  a  loss  of  deamesa  in  the  percussion  note.  If  the  thickness  of  the  layer 
of  etfusiou  is  5  or  6  cm.,  the  resonance  seems  comjiletely  dull  or  flat.  The 
pleuritic  dullness  is  almost  always  made  out  first  in  tlie  lower  posterior  por- 
tions of  the  thorax,  more  rarely  in  the  lower  lateral  portions.  With  a  slight 
effusion  the  height  of  the  dullness  is  only  a  few  centimeters,  but,  with  much 
effusion,  it  rises  higher  in  Ihie  back  and  the  Uiteral  jmrtions  of  the  thorax  ;  and 
on  the  right,  resonance  gradually  grows  dull  anteriorly  and  inferiorly,  above 
the  liver.  With  very  large  effusions  the  dulhjcss  may  begin  in  front  at  the 
second  or  third  rib,  or  in  rare  cases  even  the  whole  half  of  the  chest,  front  and 
back,  may  give  a  totally  flat  percussion  note.  Pleuritic  dullness  is  always  at- 
tendefl  with  a  marked  feeling  of  resistance  on  percussion. 

Witli  mcdinm-sizcd  effusions,  when  the  dullness  does  not  extend  over  the 
whole  back,  the  upper  boundary  of  the  dullness  usually  forms  an  oblique  line, 
highest  at  the  vertebral  column  and  thence  running  obliquely  downward  to  the 
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side  of  the  thorax.  This  is  especially  oWrved  in  cases  that  have  taken  to 
their  beds  early  in  the  disease;  umier  puch  trircumstances  the  exudate  must 
naturally  collect  in  the  posterior  portions  of  the  jdeural  cavity.  The  upper 
border  of  the  dullness  has  a  more  horizontal  line  in  patients  who,  despite  be- 
ginning j)Ieuritic  effusion,  are  up  and  about  a  good  deal.  Again,  the  highest 
level  of  the  upper  border  of  dunnei?B  is  not  infrequently  found  in  the  pos- 
terior axillary  line;  from  this  point  the  line  of  dullncs^s  drops  somewhat,  both 
anteriorly  as  well  as  tuward  the  vertebral  column.  This  depends,  in  part,  on 
the  lateral  posture  so  often  assumed  by  the  patient  (vide  supra) ,  and,  in  part, 
on  the  compresfiion  of  tlie  lung  against  llje  vertebral  column.  Hence  a  more 
tympanitic  percussion  zone  nmy  develop  [xjsteriorly  and  below  alongside  the 
vertebral  column.  Occas^ionally,  M'hen  there  is  very  large  cffus-ion  into  the  left 
pleura,  a  smalt  area  of  dullness  may  also  be  found  on  the  normal  side,  pos- 
teriorly aud  lielow,  near  the  vertebral  column  (Kauchfuss,  Grocco).  It  is 
probably  priiicifnilly  do|)endeut  u|Kjn  t!ic  dii^plarement  of  the  mediastinum. 
An  alteration  in  the  position  of  the  patient  (lying  duwn  or  silting  up)  gen- 
erally causes  very  little  or  no  change  in  the  upper  border  of  the  dullness,  l:*e- 
cause  of  the  permanent  or  temporary  union  of  the  pleural  surfnces.  On  tlie 
right  it  is  not  possible  to  distinguisli  by  percust^ion  (he  lower  limit  of  the  exu- 
dation from  llu!  liver.  On  tlie  loft  we  can  often  distinguish  its  lower  limit 
from  the  tymjmnitic  resonance  of  the  stomach,  and  are  thus  aided  in  diagnosis 
{vide  infra,  displacement  of  organs). 

The  percussion  note  flUove  a  ])leuritic  effusion  deserves  attention.  The  be- 
ginning of  pJeuritic  rlullness  is  almost  always  relative,  gradually  passing  to  an 
absolute  flatness.  Tiie  jmlninnary  reHonanre  above  the  l>eginning  of  dullness  is 
usually  tympanitic,  from  retraction  of  tlie  lung  tissue.  We  find  the  tympa- 
nitic resonance  beautifully  distinct  in  large  effusions  in  the  first  and  second 
intercostal  spaces  in  front.  It  is  loud  and  deep,  and  remains  unchanged  with 
the  nunith  open — Skoda's  resonance.  With  very  large  effusions,  whieh  cause 
an  actual  compression  of  the  lung,  we  sometimes  find,  in  tl»e  second  intercostal 
space,  a  dull  tympanitic  resonance,  which  becomes  higher  on  opening  the 
moutli,  TJiia  resonance  arises  from  the  vibrations  of  air  in  a  large  bronchus 
surrounded  by  compressed  lung — ''  Williams's  traclieal  tone."  With  large 
effusions  we  sometimes  hear  over  the  retracted  lung,  iu  the  upi>er  anterior 
intercostal  spaces,  a  distinct  buckram  sound — the  "cracked-pot  sound.'' 

Displacement  of  the  neighboring  organs,  which  is  made  out  chietly  by  per- 
cussion, forms  one  of  tlic  most  ijuportant  physical  signs  in  pleurisy  with 
effusion. 

In  right-sided  effusions  tJie  liver,  especially  the  right  lobe,  is  displaced 
downward.  We  find  the  lower  border  of  the  liver  dullness  extending  several 
centimeters  below  the  ribs.  In  very  large  effusions  the  liver  mny  he  pushed 
down  to  the  level  of  the  umbilicus.  The  pusliing  nf  the  mediastinum  to  the 
left  in  large  effusions  may  ho  recognized  u])on  })ercussing  from  the  right  toward 
the  left,  by  dullness  over  the  upper  part  of  the  sternum,  reaching  to  or  beyond 
the  left  border  of  the  sternum.  The  displacement  of  the  heart  to  the  left  in 
the  majority  of  well-marked  cases  is  associated  with  a  disi>lnccment  of  the 
apex  of  the  heart  upward.  This  is  easily  explained  by  considering  the  position 
of  the  heart  and  the  direction  of  the  pressure,  which  first  acts  from  Ixdnw.  We 
recognize  the  displacement  of  the  heart  chiefly  by  the  position  of  the  apex. 
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beat,  which  is  eeen  and  felt  at  or  outside  the  left  mammillary  line  in  the  fifth 
ppace.  or  often  higher,  as  we  have  said — in  the  fourth.  Percussion  gives  a 
correepondiug  displacement  of  the  left  boundary  of  the  cardiac  dullness  to 
the  left. 

In  left-sided  eflfusions  the  displacement  of  the  heart  to  the  ri^ht,  which  can 
usually  Ije  made  out  even  in  moderate  ed'usions,  is  especially  noticeable.  Reso- 
nance over  the  lower  part  of  the  Bternuiu  is  diminished,  tlie  heart's  dullness 
extends  to  the  right  horder  of  the  sternum  or  several  centimeters  beyond  it. 
In  the  most  marked  cases  the  heart  is  pushed  to  the  right  mammillary  line. 
The  displaiinnent  of  the  mediastinum  is  al^n  to  be  made  out  over  Hie  upper  part 
of  the  steruunij  the  thilliiess  rcauhiii^  to  Ihe  right  border  of  the  sternum  or 
beyond.  The  low  position  of  the  diuphragm  is  made  out  by  a  depression  of  the 
left,  and  in  marked  cases  of  the  right,  lobe  of  the  liver.  It  is  .an  especially 
important  sign,  however,  that  dullness  occurs  in  the  zone,  about  a  hand- 
breadth  wide,  of  nonnal  t\Tripanitic  resonance  above  the  left  border  of  the  ribs 
— the  "  semilunar  space  ''  of  Traube.  Tiie  normal  tympanitic  resonance  here 
comes  from  tbe  stomach  or  large  intestine.  As  the  diapliragm  is  pressed  down- 
ward the  pleuritic  effusion  presses  on  these  organs.  The  semilunar  space  is 
therefore  diminished,  and  finally,  with  large  effusions,  there  is  absolute  dull- 
ness down  to  the  edge  of  the  ribs. 

Changes  in  dullness  in  pleuritic  effusions  may  occur  with  a  change  of  the 
patient's  position,  but  tliey  may  often  be  absent  on  account  of  adhesions.  As  a 
rule,  the  normal  change  in  the  position  of  the  lower  border  of  the  lung  corre- 
sponding with  respiration  is  abolished. 

Auscultation  always  gives  a  tliminishcd  respiratoi7  murmur  over  the  pleu- 
ritic effusion.  With  a  beginning  effusion  it  may  sound  approximately  vesicu- 
lar, but  later  it  becomes  indefinite,  harsh,  and  finally  bronchial,  if  the  larger 
bronchi  remain  open  for  the  respiratory  current  of  air.  The  bronchial  respi- 
ration sounds  distant  and  low,  and  has  tbe  character  of  the  sharp  German  ch, 
but  in  rare  cases  it  also  assumes  a  distinct  amphoric  tone,  so  that  it  sounds 
almost  like  a  cavernous  respiration.  Tiie  respirat4>ry  murmur  may  finally  dis- 
appear entirely  over  vei'y  large  effusions.  Above  the  upper  boundary  of  the 
etfusiou  the  rei?piration  almost  always  Hounds  harsh.  Among  tiie  a<lventitiou8 
sounds  we  must  mention  the  pleuritic  fritition  sound,  wliich  of  course  can  be 
heard  only  at  the  upper  boundary  uf  the  effusion,  wliere  the  two  pleural  sur- 
faces meet.  Moist  rules  and  rhouehi  signify  a  coexisting  disease  in  the  lungs. 
With  slight  effusions  we  often  hear,  on  deep  breathing,  pure  crepitant  rales 
on  inspiration,  as  the  walls  of  the  alveoli  nnd  bronchioles  in  the  atelectatic 
lung,  which  were  stuck  together,  arc  torn  apart. 

On  auscultation  of  the  voice  we  sometimeg  hear  hronchoplmny.  and  some- 
times that  bleating,  nasal  sound  known  as  a^gophony.  Haeeelli  advanced  the 
theory  that  auscultation  of  the  whispered  voice  might  be  of  service  in  diagnos- 
tirating  the  character  of  the  effusion.  With  a  serous  effusion  wc  can  under- 
stand a  whisper  distinctly  through  the  thorax,  but  not  with  a  purulent  effu- 
sion, since  theoretically  the  cell  elements  destroy  the  waves  of  resonance.  This 
theory  holds  true  in  many  cases,  but  by  no  means  in  all. 

On  auscultation  of  the  heart  we  notice,  as  a  result  of  its  displacement,  an 
abnormal  etxension  of  the  region  over  which  the  heart  sounds  are  audible. 
If  the  inflammation  spreads  from  the  pleura  to  the  outer  surface  of  the  peri- 
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cardiuni,  we  can  sometimes  hear  an  extrapericardial  friction  rub,  accompany- 
ing both  tlie  respiration  and  the  action  of  the  heart. 

The  vocal  fremitus  is  always  diminished  over  the  pleuritic  effusion,  and  in 
market]  cases  is  entirely  absent. 

'S.  Absouition  of  the  Efkvsion — Plf.uritic  Contraction. — The  be- 
ginning ahsorpticm  of  the  elTuhion  is  usually  lirst  made  evident  hy  the  pcT- 
cussion  note  in  the  upper  part  of  the  dullness  becoming  clearer  and  some- 
times tympanitic.  The  respiratory  mumur  Is  also  plain^T.  Where  it  was 
bronchial  it  becomes  indeliuile  and  gradually  veyiuular  a^^ain.  The  vocal 
fremitus  is  again  to  be  felt.  All  those  improveincnta  take  place  gradually 
hut  slowly.  It  is  usually  a  very  long  time  liefore  the  percussion  note  resumes 
its  normal  clearness. 

The  changes  in  tlie  form  of  the  thorax  are  especially  striking.  Only  in 
pleurisies  with  sliglit  ctFusion  does  the  somewhat  expandc<l  thorax  resume 
its  old  form  without  further  change.  After  every  severe  pleurisy  with  large 
effusion  there  is,  during  its  absorption,  &  marked  contraction  of  the  affected 
Jialf  of  the  chest.  In  cases  of  moderate  intensity  the  contraction  principally 
affects  only  the  lower  lateral  portions  of  the  thorax,  in  eevere  cases  the  upfwr 
and  anterior  portions  as  well.  We  iind  the  most  marked  contractions  in  chil- 
dren and  young  persons  with  a  yielding  thorax.  The  circumference  of  the 
affected  gide  is  much  less  than  that  of  the  sound  side.  The  ribs  are  pressed. 
together  and  the  intercostal  spaces  become  very  narrow.  The  fossji*  arc  deep- 
ened and  the  nipples  and  shoulder  blades  ai-e  drawn  ueurer  the  verlehral 
column,  which  takes  on  an  abnormal  lateral  curvature,  in  which  its  convex- 
ity is  directed  usually  toward  tlie  affected  side,  but  sometimes  to  the  sound 
6ide.  Dullness  and  diminution  of  tlie  rei^piratory  murmur  and  vocal  fremitus 
continue  with  tlie  contract  ion  of  the  pli^nrii,  hut  they  nn  Ioniser  depend  upon 
the  presence  of  a  tluid  etTiision^  hut  are  ihie  to  the  pleuritie  thirkening. 

The  process  of  marked  ct^nt ruction  always  lasts  for  months,  or  even  longer. 
In  favorable  cases  the  contraction  of  the  tfiorax  may  be  readjusted  very  much 
later,  often  after  years.  The  thickening  is  ahr^orhcd,  and  the  lungs  and  titorax 
gradually  expand,  but  in  other  case-;  there  are  extensive  ndlicsions  hetwccn  tlie 
pleural  surfaces,  especially  over  the  lower  lobe,  which  result  in  a  perinnncnt 
disturbance  of  respiration.  In  almost  all  cases  of  pleurii^y  with  contractions 
there  arises  a  vicarious  emphysema  in  the  lung  on  the  sound  side. 

COMPLICATIONS 

Peculiar  complications  of  pleurisy  are  rare.  Where  such  occur  they  are 
tlue  either  to  the  primary  disease  which  has  led  to  the  pleurisy,  or  to  the 
simultaneous  action  of  the  same  cause  of  disease,  .^uch  as  tuberculosis.  Ilence 
it  happens  that  we  speak  of  the  frequent  "complication"  of  pleurisy  with 
chronic  bronchitis  or  with  tuberculosis  of  the  lungs  or  other  organs.  It  is 
important  to  bear  in  mind  that,  hy  a  direct  advance  of  the  inflammation, 
the  pleurisy  may  also  invade  the  pericardium,  and  rarely  the  peritoneum, 
through  the  diaphragm  ;  hut  we  see  this  extension  of  the  process  almost 
solely  in  tubeivuiijus  and  pumlent  pleurisies.  We  must  mention,  finally,  that 
we  liave  seen  several  cases  with  a  large  serous  effusion,  in  which  an  acute  Jiem- 
orrhagic  nephritis  occurred.    For  the  paralysis  of  the  arm  on  the  correspond- 
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ing  side  observed  in  some  cases  of  empyema^  compare  wliat  is  said  in  regard 
to  reflex  paralyses  in  Volume  II. 

VARIOUS   FORMS   OF   PLEURISY 

1.  Primary  Rheumatic  Pleurisy. — Ab  wc  have  already  pointed  out,  when 
considering  the  a'tiology  of  pleurisy,  cliniral  tiljservations  have  lately  led  to 
the  belief  that  some  of  the  cases  of  acute  primary  pleurisy  are  due  to  the 
same  cause  as  acute  articular  rheuniatiem  (which  see).  Although  tl»ere  arc 
as  yet  no  sufficient  number  of  decit^ive  bacterioloj^ical  investigations,  we  are, 
nevertheless,  strongly  inclined,  from  our  present  experience,  to  acknowledge 
the  correctness  of  this  view,  even  if  we  do  not  estimate  the  frequency  of  rheu- 
matic pleurisy  nearly  so  high,  as,  e,  g.,  does  Fiedler,  on  the  ground  of  his 
observations  in  Dresden. 

Rheumatic  pleurisy  usually  develops  rather  suddenly  in  persons  previ- 
ously healthy.  Sometimes  it  is  preceded  by  mild  rheumatic  pains  in  the  mus- 
cles or  some  of  the  joints.  The  local  discomforts,  such  as  pain  in  the  side, 
are  often  very  severe,  the  fever  is  moderately  high,  though  rarely  over  104* 
F,  (40°  C.)  ;  and  as  the  case  progresses  such  rheumatic  symjitnms  as  swelling 
of  the  joints  and  endix-arditis  may  also  associate  tliern^clves  with  the  pleurisy 
and  confirm  the  diagnosis.  In  general,  however,  the  course  of  the  disease  ia 
favorable.  The  fever  lasts,  as  a  rule,  only  a  week  or  two,  and  even  when  there 
is  a  large  exudation  it  finally  undergoes  complete  absorption  with  recovery. 

2.  TubercnloUB  Pleurisy. — In  an  letiological  sense  we  must  declare  by  far 
the  larger  part  of  the  ordinary  ^'pleuritic  effusions,"  which  clinically  seem 
primary,  to  be  tuberculous.  The  further  course  of  the  cases,  if  we  can  watch 
them  long  enough,  almost  always  permits  us  finally  to  recognize  the  tuber- 
culous nature  of  the  disease;  yet  we  cannot  say  that  some  oilier  tuberculous 
disease,  particular!)'  phthisis,  is  always  the  immediate  sequel  of  the  pleurisy. 

In  a  comparativt'ly  small  number  of  cases  do  the  symptoms  of  acute  tuber- 
cnlosis,  or  more  frequently  of  chronic  phthisis,  appear  as  an  immediate  result 
of  the  pleurisy,  which  at  that  time  is  usually  still  present  or  in  the  contracting 
stage.  The  objective  changes  of  phthisis  are  evident  either  in  the  apex  or 
in  the  lower  Iol>e  of  the  affected  side.  The  fever  continues,  the  pulmonary 
affection  advances,  the  other  lung  is  also  attacked,  and  the  disease  takes  a 
fatal  course  under  the  type  of  an  ordinary  phthisis,  now  more  acute  and  now 
more  chronic. 

In  other  cases  acute  tul)erculou?  affections  arise  sooner  or  later  as  a  result 
of  the  pleurisy — tuberculous  meningitis  or  general  miliary  tuberculosis.  In 
other  cases  still  the  disease  develops  under  the  form  of  tuberculosis  of  the 
serous  membranes,  to  whicii  we  will  return  again  in  the  description  of  tul>er- 
culous  pericarditis  and  tuberculous  peritonitis.  We  often  have  to  do  with  a 
double  pleurisy  with  no  evident  complication  in  the  lungs.  In  varying  succes- 
sion are  added  the  symptoms  of  chronic  tuberculous  peritonitis,  with  pain, 
swelling,  and  effusion  of  fluid  into  the  abdomen,  or  the  symptoms  of  tubercu- 
lous pericarditis.  Death  finally  ensues  with  persistent  hectic  fever  and  increas- 
ing general  emaeiaiion  and  weakness.  The  whole  affection  usually  runs  a 
chronic  course,  lasts  for  months,  and  often  shows  marked  remissions  and  tem- 
porary improvements. 


In  very  many  instanctea,  on  the  otlier  hand,  the  pleuritic  effusion  has 
throughout  an  apparently  favorable  course.  After  Eome  weeks  the  fever 
cease.^,  the  eifusion  is  ahsorl)ed,  the  pntient  cfclg  up,  and  is  finally  discharged 
as  nearly  well.  Of  course,  some  dullness  and  retarded  motion  often  remain 
in  the  affected  side,  hut  even  tliese  may  gradually  disappear.  These  ca.ses^ 
too,  very  often  turn  out  in  the  end  to  be  tuberculous.  After  a  longer  or  shorter 
period  of  apparent  health,  sometimes  after  the  lapse  of  years,  a  "new"  dis- 
ease appears — tliat  is,  either  a  return  of  the  pleurisy,  a  pleurisy  on  the  other 
side,  or  some  other  acute  or  chrouiu  tuberculous  affection.  In  such  cases,  too, 
we  must  look  upon  the  former  pleurisy,  in  an  aUiological  sense,  as  tul)erculou8. 
It  is  not  impossible,  however,  for  even  a  tuberculous  pleurisy  to  recover,  and 
for  the  recovery  to  he  permanent,  if  no  other  organ  is  at  the  same  time  affected 
by  tuberculosis,  especially  if  the  lungs  remain  intact. 

Finally,  we  must  mention  the  cases  in  which  a  pleuritic  effusion  develops 
secondarily  to  an  already  pronounced  phthisis.  Here,  too,  we  almost  always 
have  to  do  with  a  tuberculous?  pleurisy. 

The  anatomical  changes  in  tuberculous  pleurisy  consist  in  the  ordinary 
signs  of  inflanuoation,  nnil  also  the  presence  of  the  specific  nodules  of  tubercle. 
Tlie  nunil>er  of  tuberclesi  differs  very  niucli  in  different  cases.  The  pleura  is  in 
some  cases  completely  studded  with  miliary  nodules,  and  in  others  we  find  the 
tubercles,  at  least  with  the  naked  eye,  only  in  single  spots.  The  effusion  Is 
usually  of  a  serofihrinous  character.  Sometimes  it  ia  hemorrhagic,  as  the 
majority  of  cases  of  apparently  priniarj'  *' hemorrhagic  pleurisy"  are  gener- 
ally of  a  tuberculous  nature.  Enipycrna  also  {vide  infra)  occurs  not  infre- 
quently in  association  with  tuberculosis ;  and  finally,  in  a  few  cases  the  exuda- 
tion has  been  of  a  peculiar  milky  character,  and  has  contained  numerous  oil 
globules,  probably  originating  from  fatty-degencratcd  and  disintegrated  leuco- 
cytes and  endothelium. 

3.  Purulent  Pleurisy — Empyema. — A  purulent  exudation  is  developed  in 
the  pleura  when  the  inflammation  of  that  organ  is  due  to  a  B]>ecific  cause 
which  excites  suppuration.  So  far  as  is  yet  known,  llie  ^trepiocoaus  pyogenes 
seems  to  be  the  most  fi^equont  'actor  in  producing  empyema.  It  is  found  in 
the  pus  of  empyema,  due  to  such  causes  as  external  injury,  caries  of  the  ribs, 
pulmonary  tuberculosis,  pneumonia,  and  pytemia.  Less  often  empyema  is  ex- 
cited by  staphylococci.  This  is  almost  always  a  ratlier  favorable  form  of  the 
disease.  Likewise  comparatively  lienign  is  metapneumonic  enipyciiia,  which 
in  most  instances  is  caused  by  the  pneumococcus.  The  empyema  of  tubercu- 
losis is,  as  has  been  already  pointed  out,  in  most  cases  devoid  of  bacteria  (A. 
Friinkel  and  others),  and  here  we  may  have  to  do  with  the  formation  of 
chemical  poisons  capable  of  exciting  suppuration. 

Empyema  usually  causes  severe  pynij>tonis.  The  fever  is  liiglier  than  in  the 
other  forme  of  pleurisy,  but  is  irregularly  intermittent,  and  is  often  associated 
with  chills.  There  are  severe  general  symptoms  besides  the  fever,  such  as  great 
languor,  headache,  a  dry  tongue,  and  a  rapid  pulse.  We  sometimes  notice  a 
slight  a?demu  of  the  chest  wall  on  the  affected  side.  Otherwise  the  local  symp- 
toms and  disturhant^cs  are,  of  course,  the  same  as  in  the  other  forms  of  pleu- 
risy. If  the  pus  is  not  evacuated  artificially,  the  emyf>enm  may  finally  break 
externally  or  into  the  lungs  {vide  supra).  In  the  latter  case  a  very  large  ex- 
pectoration of  pus  suddenly  occurs,  and  ia  usually  followed  by  pneumothorax. 


i 


354 


DISEASES  OF  THE   RESPIRATORY  ORGANS 


DIAGNOSIS 

Our  chief  attention  in  regard  to  iliugnosrs  is  directed  to  the  distinction 
betM*een  pleurisy  and  acute  or  chrunic  pneumonia,  which  is  not  very  easy  in 
all  cases.  We  will  brieHy  contrast  the  distinctive  features  as  made  out  on 
physical  examination. 

Inspection, — A  marked  distention  of  the  affected  aide  points  to  effusion ;  it 
does  not  occur  in  pneumonia. 

Percussion, — The  dullness  in  pleurisy  is  complete,  and  the  feeling  of  resist- 
ance on  percussion  is  very  marked;  in  pueuriiunia,  liowever,  the  dullness  is 
rarely  so  marked,  and  there  is  often  a  tympiniitic  sound.  The  discovery  by 
percussion  of  signs  of  displucemeul  of  the  ociglihoriug  organs  is  of  especial 
weight,  ns  these  signs  are  always  nltpcnt  in  uncomplicated  pneumonia,  wliile 
with  few  exottptiouB  they  can  he  ea.sily  demonstrated  in  every  case  of  pleurisy 
when  the  exudation  is  at  all  considerable. 

Awiculialifjn,^})\jn\T\\i^hf\d  or  suppressed  respirntory  murmur  points  to 
pleurisy,  loud  bronchial  hreathing  and  rAles  to  pneumonin:  hut  we  must  not 
forget  that  in  pneunionifl  auscultation  may  give  the  same  signs  as  in  pleurisy, 
if  a  bronchus  is  plugged. 

Vocal  Fremitus. — Marked  vocal  fremitus  over  dullness  is  direct  evidence 
of  pneumonia,  diminished  or  absent  vocal  fremitus  of  pleurisy;  but  the  vocal 
fremitus  may  also  l>e  diminished  in  pneumonia  if  a  bronchus  is  plugged. 


Besides  the  physical  signs,  other  plienomena  to  be  observed  arc  the  mode 
of  commencement,  the  course  of  the  disease,  the  fever,  the  expectoration,  and 
the  appearance  of  herpes.  The  most  reliable  means  of  deciding  in  all  doubt- 
ftd  cases  is  exploratory  puncture,  although  even  then  we  may,  of  course,  be  left 
in  doubt  whether  an  infiltration  of  the  corresponding  portion  of  the  lung  may 
not  exist  in  addition  to  pleurisy.  If  the  exudation  is  largely  fibrinous,  or  if 
there  is  an  abundant  new  growth  of  inflammatory  connective  tissue,  the  reeulta 
of  aspiration  may  be  negative.  Hence,  in  doubtful  cases  we  should  always 
make  repeated  trials. 

If  we  have  diagnosticated  a  pleuritic  effusion,  the  next  question  is  always 
as  to  tlie  character  of  the  cfTusion,  l>ecau«e  the  prognosis  and  treatment  are  to 
a  large  degree  dependent  upon  this.  Although  certain  well-known  etiological 
circumstances,  and  the  severity  of  the  fever  and  the  general  symptoms,  often 
permit  us  to  suspect  the  nature  of  the  effusion,  whether  serous  or  purulent, 
the  only  certain  information  comes  from  an  exploratory  puncture  with  a 
hypodermic  syringe.  If  the  syringe  is  carefully  disinfected,  and  the  opera- 
tion is  cautiously  conducted,  this  procedure  ia  entirnly  devoid  of  danger,  and 
we  must  urgently  advise  its  emplojTuent  in  all  doubtful  cases  in  order  to 
settle  the  diagnosis.  It  is  indeed  of  practical  importance  to  know  that  there 
is  a  likelihood  in  empyema  of  obtaining  no  fluid  by  means  of  exploratory 
puncture  (ride  supra),  even  when,  upon  incision,  pus  is  found.  We  have  had 
this  exi>erience  repeatedly.  In  doubtful  and  severe  cases  in  which  there  is  sus- 
picion of  empyema,  it  is  therefore  decidedly  advisable,  when  life  is  threatened, 
to  make  an  incision  of  the  pleura.  Besides  a  macroscopic  inspection,  a  careful 
microscopic  examination  of  the  fluid  withdrawn  is  sometimes  of  importance. 
Besides  the  ordinary  constituents — red  and  wliite  blood  corpuscles,  endothelial 


cellB,  and  cholesterin  crystals — we  may  Bometimes  find  something  of  special 
diagnostic  significance,  such  as  bacteria  in  septic  pleurisy,  caroinouia  cells  in 
cancerous  pleurisy,  etc. 

We  cannot  always  judge  from  the  beginning  whether  a  pleurisy  is  tuber- 
culous or  not;  but  we  should  never  forget,  as  bus  already  been  attirnicd,  that  in 
every  case  of  pleurisy,  even  if  it  is  appurcntly  primary,  there  19  a  strong  sus- 
picion of  tuberculosis.  We  must  observe  in  partknilar  the  general  habit  and 
the  nutrition  of  the  patient,  and  inquire  into  the  hereditary  predisposition  and 
any  previous  illness.  In  tlie  further  rourse  of  the  disease  persistent  hectic  fever, 
slowly  increasing  emaciation  and  pallor,  fresh  relapses,  and  the  onset  of  pul- 
monary symptoms,  point  to  the  tuberculous  character  of  the  pleurisy.  Every 
case  of  double  pleurisy,  and  of  pleurisy  associated  with  pericardial  symptoms, 
leads  us  moat  decide<lly  to  suspect  tuberculosis.  Since  tuberculous  nodules  of 
the  serosa  almost  never  ulcerate,  tubercle  bacilli  cannot  usually  be  found  in 
those  cases  of  tuberculous  pleurisy  in  which  microscopical  examination  of  the 
centrifuged  sediment  is  made.  On  the  other  hand,  the  tuberculous  nature  of 
the  disease  can  often  be  demonstrated  by  the  injection  of  about  10  c.c.  of  the 
fluid  into  the  peritoneal  cavity  of  a  guinea  pig;  within  fmir  to  six  weeks  tu- 
berculous peritonitis  develops.  The  exan^ination  of  the  sputum,  too,  is  impor- 
tant, even  in  cases  of  apparently  eimple  pleurisy.  We  have  often  been  able  to 
demonstrate  tubercle  bacilli  in  the  scanty  expectoration  of  such  patients,  even 
when  there  were  scarcely  any  pulmouar}'  t-yuiptoins.  Careful  microscopical 
examination  of  the  cellular  elements  of  the  oentrifugalized  sediment  of  the 
aspirated  pleural  fluid  (the  "  cyto-diagno&ie  *'  of  Widal  and  others)  is  of  consid- 
erable importance  in  determining  the  nature  of  the  disease.  We  are  nearly 
always  dealing  with  a  tuberculous  pleurisy  if  mononuclear  leucocytes  compose 
the  main  part  of  the  leuirocytes  present  in  the  lluid.  In  cases  of  pleurisy  from 
other  causcBj  the  cfllulur  elements  of  tlie  fluid  are  in  largest  part  nuidc  up  hv 
the  usual  pofynudear  leucutytes.  As  we  have  indicated,  a  heiiiorrhagic 
sioD  is  stro^i^-ly  iri  frtvnr  f^f  liibp|'^uTo&is,  but  also  occurs  in  new  growtlis 
pleura  (vide  (y 


up  by    . 

c  etfu-    J 


"The  differentiation  between  inflamraaton^  pleuritic  exudates  and  pleuritic 
transudates  (liydrothorax.  vide  infra)  usuall}'  is  evident  from  the  general 
clinical  picture  of  the  disease,  but  it  may  ofi-atsionally  be  diilicult.  The  pt'r- 
centape  of  altrnmen  in  the  fluid  should  he  ctftirnatcd.  it,  Jming-  inm-h  lii;;||4'r  in 


exudates  (usually  not  less  than  4.5  per  cent^  than  in  transudates.  Corre- 
spondingly, Uiej*])ecific_£ravilxj^  (more  than  LOIT))  than 
that  of  transudates.  A  con-iiderablc  admixture  of  lij'ucorytp^  in  tho  flni^]  []^- 
variably  speaks  for  lis  inflaiimiatory  oriirin.  Endothelial  cells  alone  are  also 
present  in  considerable  ^piantities  in  the  tranfiudation  fluids  as  well  as  in 
exudates.  Rivalta  has  devised  an  interesting  test  for  the  differentiation  be- 
tween exudates  and  transudates:  A  very  weak  solution  of  acetic  acid  (2  drops 
of  glacial  acetic  acid  to  3.3  ounces  [100  c.c]  of  water)  is  placed  in  a  cylin^ 
dncal  vessel.    A  few  drops  ofthe  aspirated  fluid  are  dropped  into  this  solution. 


In  the  case  of  an  exmlation,  a  readily  visible,  light  cloud  resembling  '*  cigarette 
smoke"  will  appear  in  the  path  of  the  descending  drops.  This  cloud  is  du^ 
to  the  precipitattiin  of  an  albuminous  body^  and  is  entirely  al).>if^nt  when  a 
transudation   fluid   is 
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PROGNOSIS 

The  prognosis,  as  regards  the  iniinediate  danger  of  the  disease,  depends 
entirely  upon  the  severity  of  the  symptoms,  and  especially  upon  the  dyspnoea. 
The  prognosis,  as  regards  the  further  course  of  the  disease,  depends  chiefly 
upon  the  nature  of  the  pleurisy.  Many  secondary  and  also  many  apparently 
primary  pleurisies,  although  extensive,  recover  completely  and  permanently 
after  weeks  or  months.  Undoubtedly,  an  apparently  complete  cure  not  infre- 
quently occurs  also  in  cases  of  tul)crculou&  pleurisy.  A  certain  amount  of 
apprehension  for  the  future  will,  howuver,  always  be  entertained,  inasmuch  as 
pulmonary  tuberculosis  only  too  fre<]uently  develops  at  some  later  dale.  The 
prognosis  of  empyema  depends  partly  upon  the  underlying  disease,  but  espe- 
cially upon  judicious  and  timely  operative  interference.  In  benign  cases  of 
empyema  recovery  is  usually  complete  in  a  few  weeks  after  operation,  but 
sometimes  months  are  required.  The  possibilities  of  a  sjjontuneous  rupture 
of  empyema,  internally  or  externstly,  have  been  mentioned  above.  With 
incomplete  healing,  which  leaves  a  ])k'ural  lisUila.  we  iiuist  fear  the  appearance 
of  general  amyloid  disease  in  various  oi>;:inii. 

In  rare  instances  with  large  elTusions  sudden  death  occurs,  an  event  which 
cannot  always  Ix*  satisfactorily  explained.  IVobahly  there  are  different  factors 
in  ditferent  cases,  sucli  as  pulmonary  embolism,  cerebral  embolism,  sudden 
cerebral  anaemia,  weakness  of  the  heart,  or  the  onset  of  pulmonary  oedema. 


TREATMENT 

In  the  beginning  of  the  disease  the  treatment  is  purely  s)-mptomatic.  We 
try  to  alleviate  the  patient^e  symptoms,  tlie  pain  and  dyspnaa,  by  cold  or  warm 
applications  (the  latter  are  usually  more  grateful),  sometimes,  too,  by  dry 
cups,  also  by  embrocations  with  chloroform  liniment  and  sinapisms,  with 
severe  s>*mptoms,  by  nior|)hin  internally  or  subcutaneously.  Unfortunately, 
we  have  but  few  remedies  to  check  the  intlammatory  process  in  the  pleura. 
If  an  ice  hag  is  well  borne,  it  may  be  of  service.  The  efficacy  of  the  much- 
used  painting  with  iodin  is  doubtful,  but  it  may  always  be  tried  if  there  is  a 
severe  pleuritic  pain.  Perhaps  nutre  efficient  is  the  application  of  iodized 
vasogen.  In  recent  years  the  author  has  extensively  employed  soap  inunc- 
tions with  apparently  very  good  results.  Sometimes  tincture  of  green  soap 
is  used,  and  sometimes  a  salve  made  of  green  soap,  20  parts,  and  10  parts  each 
of  lanolin  and  vaselin.  The  inunctions  are  given  once  daily,  care  being  taken 
to  avoid  any  inflammatory  eczema.  If  the  skin  is  very  sensitive^  the  inunc- 
tion should  be  waslied  oflf  with  lukewarm  water  in  an  hour. 

If  a  large  serous  effusion  has  formed,  it  is  the  universal  custom  to  prescribe 
diuretics.  The  idea  is  to  cause,  or  at  any  rate  promote,  the  absorption  nf  the 
exudation  by  increasing  the  excretion  of  urine.  It  is,  however,  very  difficult  to 
obtain  any  real  pronf  of  the  usefulness  of  Hinrotics  in  pleurisy  with  effusion. 
They  often  are  of  no  use  whatever,  but,  again,  tlie  absorption  of  the  fluid  may 
follow  the  administration  of  a  diuretic^  so  that  it  does  not  seem  impossible  that 
the  latter  has  a  theraiK>utic  influence.  With  regard  to  a  choice  of  the  diuretics 
to  be  employed  we  would  name,  first,  salicylate  of  sodium,  75  to  120  gr.  (gm. 
5  to  8)  a  day,  because  a  specific  influence  has  been  ascribed  to  this  drug  in 
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pleurisy.  This  applies  particularly  to  cases  nf  supposed  rheumatic  origin  (vide 
supra).  Many  jyoorl  nbservors  asstM't  that  primary  pleuritic  exudations  oftea 
run  a  remarkably  rapid  and  finorahle  eourf^e  vlu-n  treated  with  Balicylate  of 
sodium.  Moreover,  the  dni;r  lias  a  direct  diuretic  effect.  Besides  this,  the  aec- 
tateii  of  potassium  and  of  sodium  are  fre<|uenlly  preseriijed,  as  well  as  squills, 
and,  of  late,  diuretin  (podio-.silicylate  of  theohromin).  given  in  dosry  of  15 
to  30  gr.  (gtn.  1  to  2)  two  or  three  times  a  day.  We  have  Hoinetimes  found 
this  remedy  iip]>nrently  very  eilicii'Ut.  11'  there  are  sigiis  of  cttrdiae  weaknens 
and  diminished  arterial  tension,  digitalis  must  be  prescribed,  alone  or  with  a 
diuretic.  Other  internal  remedies  are  at  present  seldom  employed  in  pleurisy 
with  effusion.  The  intUieiu-e  of  iodid  of  potassium  us  an  '"absorbent"  is 
extremely  dnuhffuL  Drastic  piir>rii lives  antl  sneh  <liaphore1ic  remedies  as 
hot  packs  and  piloenr]tin  usually  alfixt  the  general  condition  unfavorably,  and 
are  of  little  use.  Probably  there  are  to-day  few  advocates  of  the  so- 
called  Scbroth  method  of  treatment,  according  to  which  the  amount  of  fluid 
ingested  is  reduced  to  a  minimum,  so  as  to  promote  the  alisnrption  of  the 
exudation. 

In  many  cases  the  evacuation  of  the  effusion  by  puncture  (introduced  by 
Trousseau)  is  of  the  greatest  importance.  Many  cases  of  pleurisy  with  effusion 
run  a  favorable  course  without  it,  and  we  consider  it  at  least  superfluous  to 
puncture  every  effusion  without  siutficient  grounds,  but  puncture  is  often  one 
of  the  most  serviceable  therai>eutic  influences  at  our  command,  and  may  occa- 
sionally be  a  life-saving  procedure.  The  first  and  most  important  indication 
for  puncture  is  present  when  the  effusion  becomes  so  large  as  to  be  ilirectly 
dangerous  to  life.  As  soon  as  the  patient's  dyspnoea  reaches  a  dangerous 
degree,  and  the  cyanosiri  becomes  nuirked  and  the  pidse  weaker,  a  puncture 
must  be  made  as  a  direct  vital  indication.  Wlien  the  exudation  is  of  consid- 
erable size  there  may  lie  a  very  sudden  aggravation  of  the  symptoms,  so  tliat 
in  such  cases  one  should  not  wait  too  long.  It  is  nine!]  better  to  puncture  too 
early  than  too  late!  Tnnisi^eau  ur^ed  that  tapping,':  should  invariably  Uv.  ])er- 
formed  when  the  dullness  caused  by  the  exudation  involves  not  only  the  back, 
but  also  the  whole  or  nearly  all  of  the  anterior  wall  of  the  thorax,  a  rule  which 
the  author  almost  always  follows.  The  Iw'nefit  of  such  a  puncture  i,=?  often  pro- 
nounced. The  second  indication  is  a  too  protracted  absorption  nf  the  effusion. 
Puncture  is  indicated  if  the  elf\ision  does  not  disappear  after  an  apparent 
remission  of  the  inflammatory  symptoms,  especially  after  the  fever  has  gone. 
We  often  see  the  further  absorption  stimulated  by  such  a  puncture.  It  has 
been  said  that,  if  possible,  tapping  should  be  delayed  until  the  fever  has  ceased, 
hut  to  us  this  does  not  s<^em  at  all  necessary.  When  the  exudation  was  large, 
or  the  absorption  was  delayed,  we  have  repeatedly  aspirated  even  when  the 
patient  was  still  feverish,  and  have  not  infrequently  found  that  the  fever 
diminished  remarkably  upon  the  removal  of  the  exudation  (see  the  tempera- 
ture chart,  Fig.  58). 

As  regards  the  perfonnance  of  the  puncture,  we  cannot  Ijere  go  into  all  the 
numerous  methods  and  forms  of  apparatus  proposed.  The  distinctions  are 
immaterial.  The  simpler  the  method,  the  easier  it  is  to  perform,  and  hence 
the  better  it  is. 

Every  i)iincture  must  l>e  preceded  by  an  exploratory  puncture  in  order  to 
settle  the  diagnosis  as  to  the  presence  and  eharucter  of  the  exudation.  A 
33 
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mediuTn-sized  trocar  with  a  lateral  opening,  to  which  a  nibber  catheter  can  be 
fafttened,  serves  to  evacuate  the  fluid.  Billrotli's  and  Frant^el'a  trocars  arc 
useful.  Aspiratifin  can  he  performed  still  more  conveniently  with  a  hidlow 
needle,  and,  host  of  all,  according'  to  our  experieuct',  with  that  proposed  by 
Fiedler,  which  is  now  exclusively  employed  in  the  author's  wards,  because  the 
point  of  this  needle  h  guarded  so  that  it  cannot  scratch  the  tissues,  and  also, 
if  it  becomes  plugged  with  clots  of  fibrin    these  can  be  pushed  out.*     The 
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Flo.  68. — Temperature  curvf  in  pleurisy  with  /'(fusion  before  and  after  tapping. 
(ErlanjEcn  MrdicuJ  CImic.) 

instruments  and  the  I'hest  wall  at  the  yioiut  *if  jmncture  must  l»e  carefully 
disinfected.  We  usiially  clionsi-  a  iioint  for  pnmtur-e  somewlierc  alM>ut  the 
sixth  intercoHtal  spate,  in  the  middle  or  posterior  axillary  line.  Tlie  patient 
sits  up  in  1)0(1,  hut  is  held  and  supported  hy  another  person,  when  it  is  possihle. 
Before  and  doring  the  piinctiire  he  taken  a  little  strong  wine,  stroplianthus, 
or  similar  stimulant.  The  pain  of  the  operation  may  ho  niitigntcd  hy  previ- 
ously injecting  morphin,  or,  still  better,  hy  causinjj  hx-al  aniesthesia  at  the 
site  of  puncture  vvit!i  ethyl  chlorid.  Tn  the  overwhelnnni^  majority  of  cases, 
and  especially  if  the  exudation  is  abundant,  we  can  remove  a  large  part  of  the 
fluid  by  simple  puncture  with  siphona^je.  With  few  exceptions,  the  pleuritic 
exudation  is  umler  a  pt)sitivu  pressure  of  10  lu  ?.">  mm.  of  mercury.  The 
evacuatinjg  tube  of  the  tnK'ar  must  be  previously  tilled  with  sterile  water  and 
conducted  under  a  layer  of  the  same  into  the  vessel  prepared  to  receive  the 
effusion.  The  evacuation  of  the  effusion  shnubl  always  be  slow  and  gradual. 
Many  pliysicians  advi^  Ktoppin^  when  1,500  i.e.  have  been  removed,  but  if 
the  fluid  is  allowed  to  escape  slowly  and  everythiuj;  is  ^ninp:  well,  this  quantity 
may  often  be  exceeded  with  impunity  in  tlie  case  of  large  exudations.  While, 
as  we  have  said,  in  most  instances  the  exudation  may  be  satisfactorily  re- 
move^l  by  simple  puncture  and  sipliouage,  it  will  sometimes  prove  necessary 
to  employ  aspiration.  Hence  some  physicians  invariably  do  so.  and  to  this 
there  is  no  iibjection,  even  if  it  is  iinneressnrA'.  'i"he  forms  of  apparatus  most 
nsed  for  this  are  those  invented  by  Dieulafoy  and  Potain.  Tn  puncture  ^rith 
aspiration  we  proceed  more  slowly  and  rautinusly. 


*  [Fiedler's  iiwtrutneDt  eooBJBts  eaaentUlly  of  a  sharp  hollow  needle,  with  an  outer  jacket ,  which 
can  im  moved  so  as  to  cover  the  sharp  point  ufter  the  cho«t  wall  ha»  been  periotruted.  If  the 
lumen  is  atopped  up.  a  pointcfl  fitr>rl  wire  thrust  directly  through  the  attached  nit)t>er  tubioa  dis- 
plaoea  the  obatniction.  Prr>bubly  the  least  pain  in  tapping  in  felt  after  previoua  infiltration  of  the 
tissuea  with  0.5-per-ceDt  solution  of  cocain.] 
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necGssitj  for  two  punctures — one  exploratory,  the  other  distinctly 
operative — does  not  seem  dear.  The  two  can  be  perfectly  combined,  a  fair- 
sized  trocar  or  needle  being  as  easy  of  introduction  and  producing  really  no 
more  pain  than  a  very  fine  one,  and  being  njorc-  sure  to  give  results  on  which 
reliance  can  be  placed.  ^Vn  ordinary  Davidson's  syringe  makes  a  very  satisfac- 
toi^'  pump  and  can  always  be  obtained.] 

Unjdeasant  incidents  which  may  cause  a  cessation  of  the  process  are  rare. 
If  the  patient  complains  of  dizziness  or  faintneg?  wv  must  cease,  or,  at  any  rate, 
pause.  Usually  nvciything  goes  well  until  Ihr  uofiUc  begins  to  nib  against  the 
pleura:  then  there  is  pain  and  generally  n  violent  cough.  It  is  well,  then,  to 
remove  the  needle  at  once.  The  cough  can  usually  he  promptly  quieted  by 
rest  and  a  little  morphin,  but  sometimes  after  aspiration  there  will  develop 
a  sort  of  puliiioimry  oidcuia,  with  tlie  exficctorutioii  of  a  large  amount  of  frothy 
serous  sjmtuni  {expccloralion  albumlnciisc).  Tins  is  j^erliaps  due  to  tlie  in- 
creased iH'rmeabiiity  of  the  vascular  walls  in  a  lung  that  has  been  compressed 
for  a  long  time. 

When  the  process  ia  over,  we  close  the  little  opening  with  a  hit  of  sticking- 
plaster  or  with  iodoform  collodion.  A  rcguJar  surgical  dressing  is  scarcely  ever 
necessary. 

If  the  exploratory  puncture  has  shown  a  ])urulent  etTusion,  we  can  first 
evacuate  the  pus  hy  puncture  if  the  vital  indication  exists;  hut  a  permanent 
cure  from  lapping  is  exreptionaL  The  jtus  uhiiost  aKvnys  rcapiwars.  Empy- 
ema is  like  an  iibsccss,  wfiich  caunot  be  cured  uulil  a  permanent,  free  exit  for 
the  pus  has  been  provided.  Wc  nmst,  therefore,  not  ouly  remove  the  pus,  but 
institute  drainage  of  the  pleural  cavity.  The  best  metliod,  and  the  one  which 
is  almost  exclusively  practiced  in  the  surgical  wards  in  I^Irlangcn,  is  by  incision 
of  the  pleural  cavity,  precciled  by  resection  of  a  portion  of  a  rib  for  the  pur- 
poee  of  completely  em]>tying  out  the  jms,  and  obtaining  a  better  tinal  result. 
This  comparatively  simple  method  gives  results  so  good  and  so  entirely  satis- 
factory that  the  employment  of  otlier  methotls  is  entirely  unnecessary.  We 
nevertheless  concede  that  the  so-called  Biilau's  siphon  drainage  gives  very 
good  results,  especially  in  early  and  benign  cases.  It  consists  in  the  intro- 
duction of  a  rubl>er  tube  into  the  pus  cavity  through  a  large  trocar  cannula, 
and  the  provision  tlien  for  continuous  drainage  througli  the  establishtnent  of 
siphonage.  The  method  !ms  tiie  advantage  of  entirely  avoiding  a  pneumo- 
thorax and  of  not  reijuiring  nan-osis.  In  many  ca>es,  however,  the  pro- 
cedure is  found  insuHicicnt,  so  that  tfioracotomy  must  he  [R'rformed  later. 
The  reader  is  referred  to  surgical  text-hooks  for  the  details  of  the  above- 
mcntionerl  methods,  and  of  some  others  of  a  like  nature,  ns  well  as  their 
practical  applicntion. 

In  treating  the  chronic,  contracted  pleurisies  with  thickening,  hut  without 
fluid  effusion,  methodical  respiratory  efforts,  **  lung  gymnastics,"  are  of  use. 
Besides  these,  we  should  strengtlten  the  general  conditions  as  much  as  possible. 
We  should  advise  the  patient  to  hreatlie  deeply,  and  prescril)e  cohl  sponging  of 
the  chest  daily.  Inspiration  of  eonipressed  air  by  means  of  a  pneumatic 
apparatus  is  often  accompanied  by  good  results.  Well-to-do  patients,  who  have 
had  a  severe  pleurisy,  should  be  sent  to  a  suitable  climatic  health  resort. 
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CHAPTER    II 


PKRIPLELIUTIS 


Undeh  the  name  of  "  peripleuritis  *'  Wutidfrlich  was  Ihe  first  to  descril)e  a 
rare  form  of  disease,  consisting  uf  an  iiillariiitiation  of  the  connective  tissue 
between  the  costal  pleura  and  the  ribs,  and  terminating  in  the  formation  of 
an  ahHces**.  Such  cases  have  since  hecn  repeatedly  observed,  and  all  were  char- 
acterized by  the  absence  of  any  discoveral)le  ffitiologieal  factors.  There  is  nei- 
ther a  previous  injury  nor  a  primary  disease  of  tlie  ribs  or  the  pleura.  Never- 
theless, the  cause  must  be  s*tught  in  an  invasion  of  micrococci,  wliicli  excite 
the  suppuration.  A  knowledge  of  tlie  particulars,  however,  can  only  be  gaineil 
from  future  investigations.  It  is  as  yet  undetermined  whether  peripleuritis 
can  be  regarded  as  an  independent  disease  or  not. 

The  disease  (x;curs  chiefly  in  men.  It  usually  begins  suddenly  with  a  chill, 
and  runs  its  course  with  tjuile  a  high  fever.  In  pronounced  cases  the  local 
symptoms  have  the  grt?atest  similarity  to  those  of  an  empyema,  but  the  greater 
protrusion  of  the  chest  wall  is  striking.  The  ribs  are  crowded  apart  by  the 
abBcesSy  and  there  is  often  spontaneous  rupture  externally,  scarcely  ever  iiito 
the  pleura.  Percussion  gives  no  symptoms  of  displacement  of  the  neighboring 
organs,  a  distinguishing  point  innn  empyema.  It  is  of  diagnostic  signifieauce 
that  we  can  often  distfuer  nonual  lung  tissue  containing  air  below  the  al>sce8S. 
The  mobility  of  the  lower  border  of  the  lung  is  also  usually  retained,  contrary 
tu  wliat  is  the  caae  in  empyema.  Another  important  sign  was  iirst  brought 
to  notice  by  Hartels:  the  widl  of  the  abscess  relaxes  on  insjiiratiou  and  becomes 
tense  on  e\piraliou.  We  may  utso  mention  tliut  acute  nephritis  has  often  been 
observed  among  the  complications. 

P^om  these  points  we  may  he  able  to  make  the  diagnosis  during  life,  at 
least  in  many  case*.  The  prognosis  is  quite  unfavorable,  but  recovery  does 
occur.    The  treatment  can  be  only  operative. 


CHAPTER    III 

PNEirMOTHOPvAX 

(PyopneumoUutrox .  Hudropneumothorax.) 


iEtiology. — Pneumothorax — that  is,  a  collection  of  air  or  pas  in  the 
pleural  cavity — arises,  in  an  overwhelming  ninjftriiy  (»f  cases,  from  the  penetra- 
tion of  air  into  the  pleural  cavily  throu*;h  nu  opening  in  the  pleura.  The 
opening  may  be  in  the  external  chest  wall  fruni  a  perietratiug  wound  of  the 
chest  or  an  empyema  operation,  or  it  may  be  in  the  pulmonary  pleura.  Pneu- 
mothorax is  by  far  mast  frec^uently  associated  with  phthisis,  when  a  cavity 
lying  beneath  the  pulmonary  pleura  perforates  into  the  pleural  cavity.  This 
is  more  apt  to  happen  in  conijmrntively  acute  phthisis  tlian  in  very  chronic 
forma,  because  the  extensive  adhesions  and  coutractioua  in  the  latter  hinder 


Radiogram  of  a  Right-sided  Pneumothorax  without  Miru  Pi-Et'iiiTtc  Exudate. 
u,  pneuinuthorux;  b,  compri'swHi  right  lung;  c,  left  lung  infiitrated  with  tuberculous; 
d,  thr  heart  crowdetl  over  to  fho  loft. 

Note  the  lighter  area  rom'Miiotulinn  to  (he  large  air  space.  In  thp  left  portion  of  tliis 
iH  the  .shufiow  of  the  lung,  wfiii-li  is  ontia^ly  ffjmprp»:e<!  agtunft  ihe  vprlobral  column. 
The  heart  ami  ninlio-stiiiuin  tire  pushed  ovrp  to  ihe  U'ft  side  and  the  diaphragm  strongly 
cniwded  downward.  Tho  left  lung,  particularly  in  ita  upper  lobe,  is  studded  with  numer- 
ous tuberculous  intiltrationu. 
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its  development.  It  usually  appears  in  quite  far-advanced  cases,  but  it  may 
sometimes  arise  with  but  slight  changes  in  the  lung. 

Pulmonary  gangrene  or  aWess,  as  well  as  phthisis,  may  cause  pneumo- 
thorax by  perforation  into  the  pleural  cavity.  Il  may  also  arise  from  the  rup- 
ture of  an  enipyema  into  the  lun<j.  In  gome  cases  a  perforation  of  the  oesoph- 
agus or  stomach  into  the  pleura,  as  in  gastric  ulcer,  has  been  observed,  with 
the  formation  of  pneumothorax. 

The  development  of  this  condition  from  severe  injuries,  as  from  laceration 
of  the  previously  healthy  lung,  without  injur)'  to  the  chest  wall,  is  rare.  Fort;ed 
respiratory  movements,  associak'd  witli  physical  exertion,  seem  esjuH'ially 
capable  of  exciting  such  u  process.  We  have  ourselves  seen  pneumothorax 
develop  suddenly  in  a  previously  healthy  woman  wliile  hanging  out  her  wash- 
ing, and  another  time  in  a  young  man  during  very  lalMjred  rowing.  Both  cases 
recovered  rapiWly  and  cumpletcly. 

All  the  last-named  caiis**s,  however,  are  far  less  important  than  jmlmonary 
tulierculosis.  We  siiould  mention  that  in  piithisis,  too,  there  is  sometimes  a 
definite  exciting  cause — severe  coughing,  vomiting,  or  muscular  exertion — 
which  may  favor  the  development  of  the  pneumothorax. 

llany  authors  maintain  that,  by  decomposition  of  a  putrid  pleuritic  effu- 
sion, gas  may  be  produced,  and  tliut^  wc  nuiy  have  pneumothorax;  but  such  an 
event  i«  extremely  rnre,  if  it  ever  happens. 

Pathological  Anatomy. — On  opening  the  pleural  cavity  a  ])firt  of  ilte  air 
usually  rushes  out,  sometimes  with  an  audible  noise.  We  then  look  into  a 
large  cavity  filled  with  air,  and  find,  in  total  pneumothorax,  Ihr  lung  com- 
pletely retracted  and  lying  conij>rcsfii'il  against  the  vertebral  column,  If,  how- 
ever, the  air  fills  only  a  part  of  the  pleural  cavity,  as  a  reflult  of  extensive 
adhesions  of  tlie  pleune,  we  sjM'ak  of  a  uirtuiiiscrihed  or  saceulated  pneumo- 
thorax. Tiie  Hinmml  of  air  eontaiiied  Jn  the  ])Ieural  cavity  may  reach  '3.(K»0 
c,c.  The  pressure  wliich  it  is  under  ia  almost  always  positive — on  an  average 
5  or  10  c.c.  of  water. 

In  the  cases  of  pneumothorax  arising  from  perforation  of  the  pulmonary 
pleura  we  can  usuatly  mid^c  out  tlie  ftninl  of  jH-rforaliori  in  the  lungH.  Tliit*  is 
more  fre<|uently  situated  in  the  upper  hthc  tiinn  in  the  lower.  Sfunetiriies  it  is 
alrejidy  grown  ovi*r  or  is  covcrcfl  by  a  layer  of  iibrin,  and  can  no  longer  be 
found.  The  opening  is  usually  quite  small,  but  it  may  wacli  the  size  of  a 
ten-cent  piece.  Left-sided  pneumothorax  seems  to  be  somewliat  more  freiiueut 
than  right-sided. 

The  pleura  itself  is  only  rarely  normal.  l*sually  agents  of  intlanuiiation 
have  entere<l  it  with  the  air,  and  hence  it  is  found  in  a  state  of  inflammation. 
A  part  of  the  cavity  is  then  Hlled  with  effusion.  This  is  usually  wholly  puru- 
lent— pyopnewniothnrax — or  seropurulent,  but  it  may  even  be  seroua  or  sero- 
fibrinous— BtTopnenniothornx,  or  hydro|tneuniothorax. 

The  neighboring  organs,  es])ecia!ly  the  heart  and  liver,  are  found  pushed 
out  of  their  normal  position,  as  in  large  pleuritic  effusions. 

Symptoms  and  Course, — The  onset  of  pneumothorax  (we  speak  in  what 
follows  especially  of  pneumothorax  in  connection  witli  jmlmonary  tuberculo- 
sis) is  quite  often  made  known  by  a  sudden  pain*  usually  associated  with  an 
increase  of  the  dyspncea  and  of  the  general  Byraptome.  There  is  sometimes 
collapse.     The  temperature  sinks  below  normal,  the  pulse  rises  to   140  and 
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over.  The  patient  looks  pale  and  eyanotie.  He  iis\ially  sits  upright  or  is  in 
a  half-sitting  pfisition  in  bed,  either  more  on  the  affected  side,  in  order  to 
use  the  normal  lung  aa  nuich  as  poiwible  for  breathing,  or  more  on  the  soiind 
side  on  account  of  the  tenderness.  !f  the  pneumotliorax  lias  come  on  as  a 
result  of  the  rupture  of  an  empyema  into  the  lungs,  tliere  is  at  the  same  time 
a  very  abundant  expectoration  of  pus. 

Although  in  nmny  cashes  the  symptoms  montionerl  lead  to  a  suspicion  «if 
pneumothorax,  yet  a  positive  diagnosis  can  1^  made  only  after  a  physical  exam- 
ination. 

Inspection  gives  a  very  marked  distention  of  the  affected  side.  The  inter- 
costal spaces  are  flattened,  or  even  convex.  In  some  cases,  as  we  have  our- 
selves noticed,  there  is  a  marked  elastic  "air-cushion  feeling*'  on  palpating 
the  intercostal  spaces.  On  reiii)irati'in,  ihe  affected  side  is  alniot.1  entirely 
motionless,  while  the  excursions  of  the  other  side  are  the  more  marked.  The 
displacement  of  the  lieart  is  often  evident  from  the  visible  displacement  of  the 
apex  beat. 

Pcri'UtJsion  gives  over  tlie  pni-nmotborax  a  remarkably  loud,  full  note, 
altnormally  fleep,  hut  usually  not  lyni|mnitic,  on  account  of  the  tension  of  the 
walls.  It  is  es[M'ciuIly  imp(»rtaiit  to  note  that  this  resonance  extends  l>eyon(! 
the  normal  limits  of  the  lung  on  the  right  down  to  the  seventh  or  eighth  rih, 
and  on  the  left  to  the  fifth  (tr  sixth  rih,  nn<i  sometimes  even  to  the  edge  uf 
the  thorax.  The  lower  limit  of  this  alniormally  loud  {)ereus6ion  resonance 
shows  no  change  of  position  with  respiration. 

The  displacement  of  the  neighboring  organs  can  also  be  made  oni.  by  per- 
cussion. With  right-sided  pneumotliorax  we  find  the  lower  border  of  the  liver 
dullness  abnormally  low,  an<l  the  left  bonier  of  the  cardiac  dullness  pushed 
over  to  the  anterior  axillary  line.  In  lefl-sidod  pneurnolhorax  the  cardiac 
dullness  is  usually  entirely  absent  from  its  nnrninl  jiluce,  and  is  found  instead 
to  the  right  of  the  sternum.  I^he  left  lobe  of  the  liver  is  pressed  downward, 
and  in  the  "semilunar  space"  we  find,  instead  of  the  normal  tympanitic  reso- 
nam-e,  the  same  deep,  loud,  and  usually  iiontynipauitic  note  as  in  the  upper 
parts  of  the  thorax. 

Upon  auscultation  we  are  struck  by  the  entire  al>sence  of  respirator}'  mur- 
mur. This  is  in  special  contrast  to  the  clear  resonance  on  percussion.  In 
other  caseSj  however,  we  hear  a  number  of  metallic  sounds,  at  least  in  many 
]>lHces  and  at  many  times,  wliich  are  very  characteristic  of  pneumothorax. 
Fir^^t  iimong  these  is  am[ilioric.  nielallic  rcf^piration.  This  arises  in  ojKjn 
pneumothorax  (vide  infra)  !rtm\  the  direct  passage  of  the  air  in  and  out,  but 
in  all  uther  cases  it  is  the  ordinary  respiratory  murmur,  which  has  acquired 
a  metallic  timbre  from  resotumc*'  in  the  pneumothorax.  In  an  analogotia 
way  arise  the  metallic-sounding  rales  |**  fuciallic  liukling"'].  am]  the  metallic 
resonance  of  the  cough  anil  voice.  Hcubner  has  devised  a  pnrticularly  !>eauti- 
ful  and  practically  important  method  for  demonstrating  the  metallic  sound  in 
pneumothorax.  If  we  strike  lightly  on  a  plexiiiu^ter  with  a  little  rod,  usually 
the  handle  of  a  percussion  hammer,  while  we  ausculf  near  it — "rod  percua- 
ftion  " — we  very  often  hear  quite  a  distinct  high  metallic  sound. 

The  vocal  fremitus  over  a  pneumothorax  is  usually  diminished,  but  it  may 
be  felt  in  spite  of  quite  a  large  collection  of  air. 

A  numtK?r  of  special  physical  signs  are  found  if  a  purulent  or  serous  effu- 
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fiion  be  added  to  the  pneumothorax.  In  the  firet  place,  the  resonance  is  thereby 
rendered  dull,  to  a  frreater  or  less  extent,  in  the  lower  parts  of  the  chest.  The 
boundaries  of  the  tluid  by  percussion  ahow  a  very  eviduut  change  with  the 
patient's  change  of  position,  because  the  fluid  iu  pucumutliorax  can  move 
easily  in  alt  directiouti.  luasuiuch  a^  the  shape  of  the  rcruainiag  air  s|)ace 
must  change  corresi»ondingl\\  there  is  not  infreijucntly  a  eiiaiige  in  the  pitch 
of  any  metallic  scmiid:^  vvhah  may  be  prLtdiitvd,  whether  by  porriission  or  res- 
piration, varying  with  Ihe  posture  of  the  patient  (Hiermer's  change  of  note). 
In  many  cases,  if  the  oar  is  applied  to  the  chest  wall  there  is  heard,  on  every 
motion  of  the  fluid,  prodnrod,  e.g.,  hy  gently  shaking  the  patient,  a  metallic 
gurgling  snuiid,  so-culled   IIip)>o<Tatic  succussion. 

Forms  of  Pnenmothorax. — .\(citrding  to  the  condition  of  the  perfi>ration 
during  life,  we  di.-^liiiguish  three  kinds  of  pneunuit borax  (Weil).  W'e  ^l>eak  of 
an  *' o|)€n  pneumothorax,"  if  the  point  of  ptrforation  remains  o]>en,  so  that 
the  air  on  respiration  constantly  passes  in  and  out  of  the  ydeural  cavity.  If  the 
perforation  is  eoinpletcly  t-hised,  we  Imve  a  *' closed  pneumothorax.'*  The 
third  and  most  frequent  form  is  the  "  valvular  pneuTr»othorax,"  in  which  air 
enters  the  pleura!  cavity  at  each  inspiration,  Imt  on  expiration  there  is  a 
valvelike  closure  of  the  perforation,  and  tiius  the  air  cannot  escape  again:  but 
as  soon  as  the  pressure  in  the  j>liniral  ravity  iiirreases  so  that  no  more  air  can 
enter  it  on  inspiration,  the  valvular  pneumothorax  becomes  closed.  In  open 
pneuuiotiiorax  the  pressure  in  the  pleural  cavity  must  be  the  same  as  the 
atmoHpheric  pressure.  A  positive  pressure  in  \Uv  iilcural  cavity  can  exist  only 
in  a  closed  or  a  valvular  pneumntliorax. 

A  clinical  diagnosis  i)f  the  form  of  pneumothorax  is  not  always  possible, 
and  has  usually  no  great  practical  importance.  The  very  loud,  uiotallic, 
amphoric  respiratory  murmur^  which  may  he  heard  in  open  pneumfithorax, 
must  be  mentioneil,  and  AVintrieh's  change  of  pitcli  (see  pa^e  2t*.* )  can  some- 
times be  heard  iu  this  form.  It  is  worthy  of  moiition  that  symptoms  of  dis- 
placement of  the  neighboring  organs  nmst  also  arise  iu  open  pneuinothorax. 
The  predominant  atuifispherie  pressure  here  is  positive  in  contrast  to  the  nega- 
tive pres.sure  in  the  otficr  |>kniral  cavity,  and  to  the  normal  negative  pressure 
which  previously  acted  on  tfic  u[»[ier  surface  of  the  i!ia])hnigm.  The  compres- 
sion of  neighboring  organs  is,  however,  never  as  marked  in  open  pneumothorax 
as  in  the  closed  variety.  In  the  latter,  the  internal  pressure  l>eeomes  deeideilly 
higher  with  the  addition  of  a  pleuritic  effusion.  For  this  reason,  a  marked 
protrusion  of  the  affected  side,  and  great  dis[dacement  of  the  heart  and  liver, 
&peak  most  strongly  against  an  open  pncuiiiDthorax.  The  percussion  note  is 
not  rarely  tympanitic  in  open  pneumotliorax  because  of  the  slighter  tension 
of  tlie  chest  wall;  in  closed  pneumothorax,  on  the  other  hand,  the  percussion 
note  is  ahiiost  invariably  noulympanitic.  Some  authors  have  trio<l  to  find  a 
point  of  disttm-tion  for  ific  dilfercnl  forms  of  pneumothorax  in  the  comi>(»^»i- 
tton  of  the  gas  in  t!ie  pleural  cavity,  hut  the  results  of  chemical  analysis  are 
still  contradictory.  According  to  Ewald,  we  tind  in  open  pneumothorax  not 
over  five  per  cent  of  carbonic  acid  and  about  twelve  to  eighteen  [ler  cent  of 
oxygen;  in  closed  pncunndhorax,  however,  tifieen  to  twenty  ]ier  cent  of  car- 
bonic acid  and  ti'u  per  cent  at  most  of  oxygen.  If  in  an  o[)en  pyopneumo- 
thorax or  hydropncumothorax  the  point  of  perforation  lies  below  the  level 
of  the  fluid,  there  sotnetinies  arise  on  every  inspiration  metallic  sounds,  since 
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tlie  bubbles  of  air  drawn  in  ripe  and  come  up  througli  the  fluid — ^**  the  water- 
pipe  sound/'  "  metallic  tinkling."'  A  peculiar  sipping  and  short  snapping 
iiound  on  inspiration,  heard  hy  us  in  a  Tew  iustances,  seemed  to  point  directly 
to  the  existence  of  a  valvular  piiLnimothorax.  In  valvular  pneumothorax,  the 
intralhoraeie  pressure  often  altaiui?  the  liighcst  degree,  and  therefore  results 
in  ver>'  marked  manifestations  of  disptueeinent. 

Course  of  the  Disease. — In  many  cases  the  occurrence  of  pneumothorax 
cause.*^  such  a  high  decree  of  respiratory  disturbance  that  death  ensues  in  a 
few  hours  or  days.  In  other  cases  the  patient  improves,  and  may  feel  (juite 
well  for  a  long  time  in  spite  of  the  condition.  We  have  ourselves  frequently 
observed  patients  who  passed  the  entire  day  out  of  bed  with  scarcely  any 
inconvenience.  I  know  of  several  cases  in  whicfi  the  condition  finally  became 
completely  stationary,  and  in  which  the  patients  went  about  witli  their  pneu- 
mothorax for  months  or  even  years  ( !  )  without  any  symptoms.  Usually, 
however,  the  disease  which  gives  rise  to  the  pneumothorax,  most  often  pulmo- 
nary tuberculosis,  leads  in  a  shorter  or  longer  time  to  death.  Sometimes, 
again,  the  y»nticat  recovers.  Tiiis  almost  always  occurs  in  those  rare  cases 
Above  mentioned,  when  a  healthy  lung  has  lieen  torn,  Init  sometimes,  also,  in 
cases  of  pulmonary  tuberculosis.  The  healiiiLT  usually  takes  place  in  this  way, 
that  the  iiir  is  iirst  replnced  hy  a  fluid  eiTusiou.  and  then  the  latter  is  gradually 
absorlietl,  liut  the  air  may  also  be  directly  alisnrbed  in  whole  or  in  part.  It 
depends  ujton  the  origin  of  the  lesion,  tiieu,  aud  ujkju  the  intensity  of  the 
underlyin;:  disease,  wliether  the  recovery  is  permanent  or  not. 

Diagnosis. — The  diagnosis  of  pneumothorax  is  usually  easy  with  careful 
examination.  Tlie  most  striking  feniure  is  nsuttlly  the  ahsonee  of  the  respira- 
tory muriuur,  despite  the  tyrnpmiitic  pennission  nttle.  When  the  attention  is 
attracted  by  tins  sign,  search  is  then  to  l>p  made  for  the  other  sign.  An  X-ray 
examination  may  prove  rtf  great  value  in  doubtful  cases.  It  is  sometimes 
very  difficult  to  nuike  a  ditferential  diagnosis  between  very  large  ca^^tie8  and 
a  saccular  pneumothorax.  We  nuiy  mention  ns  llie  cliief  points  in  distinction: 
a  cavity  is  apt  to  be  situaterl  in  the  a]>ex,  pneumothorax  in  the  lower  part  of 
the  thorax:  over  a  cavity  the  chest  wall  is  often  sunken  in,  over  pneumothorax 
it  is  prominent;  the  vocal  fremitus  is  usually  marked  over  a  cavity,  weak  over 
pneumothorax.  Signs  of  the  displacement  of  organs  f>oint  to  pneumothorax, 
as  does  distinct  succussion,  while  a  uietHllic  respiratory  soun<l  and  metallic 
resonance  on  rod  percussion  may  also  be  heard  over  large  cavities  with  smooth 
walls.  Besides  the  above  signs,  we  should  also  carefully  regard  the  general 
course  of  the  disease.  On  careful  questioning  we  shall  almost  always  find  that 
the  seveiv  symj)toms  depending  upon  the  development  of  a  pneumothorax  set 
in  with  more  or  less  suddenness. 

Treatment. — Whenever  pneumothorax  has  develop*^]  we  must  seek  to  ob- 
tain perfect  quiet  for  the  patient  as  well  as  diminution  of  his  sufferings,  by 
means  of  morphin  given  subeutaneously  or  internally.  The  result  of  the 
administration  of  this  drug,  in  a  sufficient  though  careful  dosage,  is  often  very 
satisfactory.  We  must  also  stimulate  cardiac  activity,  if  it  is  impaired,  by 
means  of  strophanthus.,  camphor,  aud  the  like.  In  cases  presenting  marked 
pressure  symptoms  and  severe  dyspnoea,  we  may  attempt  to  remove  some  of  the 
air  in  the  pleural  cavity  by  aspiration  with  a  hollow  needle,  aud.  by  this  means, 
to  relieve  the  dyspmea.     As  a  rule,  however,  we  wait  to  see  to  what  extent 
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the  condition  will  improve  spontaneously.  If  there  h  an  alnindant  exudation 
it  is  always  uifeful  to  puncture  and  remove  the  fluid,  repeating  tlie  ofwration 
if  necessary.  If  the  exudation  is  purulent,  tlie  treatment  is  precisely  the  same 
aa  for  empyema^  In  liopeluBs  casea  of  far-advanced  tuhoreulosia,  we  should 
limit  our  efforts  to  purely  symptomatic  treatment,  or  to  the  simple  evacuation 
of  the  pus  by  puncture. 


CHAPTED    IV 
m^DROTTIORAX.    HKMATOTflORAX 

1.  Hydrothorax. — We  term  the  occurrence  of  a  serous  transuJation  into  the 
pleural  cavity,  independent  of  an  intlamniation  of  tlie  pleura,  hvdrothorax,  or 
thoracic  dropsy.  The  cause  of  hydrotli'M-ax  is  in  rare  cases  a  local  hindrance  to 
the  outflow  of  venous  blood  or  lymph  from  the  thorax,  as  in  compression  of  the 
veins  nr  of  the  tlioracic  duut  by  tumors;  but  in  the  great  majority  of  cases  tlie 
hydrotliorax  is  part  of  a  general  dropsy,  ocvurring  esjiecially  in  cardiac  or  renal 
disease.  Hydrothorax  is  often  first  developed  after  marked  cedema  of  the  sub- 
cutaneous cellular  tifisue  anil  ascites,  hut  it  may  sometimes  be  one  of  the  first 
syniptoms  of  dropsy,  partii-tilarly  in  renal  cases.  It  is  usually  hiUiteral,  but  it 
is  ofti^ri  unihitera!,  or  at  least  nnich  fxrealer  on  one  siile  than  on  the  other. 
The  })k'ura  itself  is  normal  or  else  aHlematf>us.  We  often  find  it  traversed 
with  a  network  of  dilated  lymphaticfi.  The  serous  fliii<l  in  hydrothorax  is  dia- 
lin^ished  from  nn  inilnmnuitory  serous  effusion  (fompHrc  above  with  pa^e 
35.i)  by  the  smaller  ainannt  of  ahiunu'n  in  it,  and  a  corrt'spnndin|:ly  low 
spoeitic  gravity  tusually  lielow  I.OIM),  by  the  sciinty  number  of  cell  clenicnts 
(aside  from  the  frequent  admixture  of  exfoliated  endothelial  cells) ^  and  by 
the  absence  of  or  the  slight  tendency  to  spontaneous  coagulation. 

The  clinical  importaiu-e  of  hydrothorax  lies  in  the  hindrance  to  respiration 
which  it  causes.  As  a  result  of  this  the  liydrothorax  may  be  regarded  in  many 
cases,  especially  in  renal  disease,  as  the  chief  cause  of  death.  Its  demonstra- 
tion comes  from  the  jihysical  examinatiim,  which,  iu  general,  gives  dullness, 
diminislied  vocal  resonance,  and  dislocation  of  neighboring  organs,  the  same 
as  in  pleuritif  effusion.  We  desire  to  emphasize  also  the  bronchial  respiration 
from  compression  in  hydrothorax,  which  is  often  very  loud,  although  at  the 
same  time  usually  high  and  sharj),  and  which  may  even  give  rise  to  a  confu- 
sion with  pneumonic  infdtration  in  the  lungs.  This  very  loud  respirator)' 
nmrmur,  (Mintrasliug  with  that  of  pleuritic  elTiision,  is  explained  by  the  nor- 
mal condition  of  the  lungs  ami  llic  uiisence  of  all  adhesions.  For  the  same 
reason,  too,  the  change  in  the  boundary  of  the  dullness^  as  a  result  of  the 
patient's  change  of  position,  is  usually  more  marked  in  hydrothorax  than  in 
pleuritic  effusion.  In  the  case  of  a  right-sided  hydrothorax,  the  shifting  of  the 
fluid  is  generally  most  readily  determined  in  front.  Tn  the  sitting  posture, 
tiiere  is,  anteriorly,  an  urea  of  dullness  above  the  upper  border  of  liver  dull- 
ness, whicii  disappears  in  tlie  recumbent  posture;  hut  the  change  in  the  extent 
of  jjercussion  dullness,  with  change  of  position,  can  often  be  made  out  plainly 
enough  in  the  back.     We  often  hear  a  few  fine  crepitant  r&lea  over  the  iiydro- 


366 


DISEASES  OF  TitE  RESPIRATOKY  ORGANS 


thorax,  whicli  arise  in  the  retracted  ami  partly  atelectatic  lung.  The  mam 
factor,  iiowever,  in  dibtingiusliiiig  liydrotliorax  from  a  pleuritic  exudation  i*, 
in  every  case,  the  consideration  of  the  primary  disease.  It  should  als«i  be 
noticed  that  hydrothorax  is  usually  bilateral,  while  pleuritic  exuilatiou  is 
usually  unilateral.  Yet,  ou  the  other  hand,  wo  occasionally  find  a  much 
larger  collection  of  fluid  in  one  pleural  cavity  than  in  the  other  in  hydro- 
thorax. 

Treatment  is  directed,  first  of  all,  to  the  primary  disease.  If  we  succeed  in 
strengthening  and  regulating  the  action  of  tlie  heart,  or  in  restoring  the  seert^ 
tion  uf  urine,  the  hydrothorax  oflon  Ltiffappcan*  with  the  other  droptiical  symp- 
toms. '  If  the  dyspna'B  cautJcd  hy  it  reaches  a  dangerous  <legree,  we  often  see 
great  relief  from  aspirating  the  tiuid.  The  nature  of  the  underlying  condi- 
tion, of  course,  renders  the  benefit  in  many  cases  only  transitory. 

2.  Hematothorax. — KfTusions  of  blond  into  the  pleural  cavity  (heraato- 
thorax)  arise  nu>st  froniciitly  from  trauniatio  laccrfitions  nf  liliKid  vessels, 
rarely  from  tlie  bursting  of  an  nneurisiri  of  the  aurta  into  the  pleural  cavity, 
from  erosion  of  au  intercostal  artery  in  caries  of  the  ribs,  from  the  nipture  of 
a  cavity  into  the  pleura  in  phthisis,  if  it  simultaneously  ojvens  a  bloo<l  vessel, 
etc.  In  many  such  cases  a  typical  emulative  pleurisy  follows  the  effusion  at 
blood.  The  physical  signs  are  tlie  same  as  in  other  jth  ural  cfTusions.  Severe 
dyspncea  may  demand  the  removal  of  the  blood  by  puncture,  or  even  by  an 
incision. 
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CHAPTER    V 


NEW   GROWTHS   01'   THE    PLKURA 


Tut.  majority  of  new  growths  occurring  in  the  pleura  are  of  a  secondary 
nature.  We  aonietimes  find  single  metastatic  nodules  of  cancer  in  the  pleura 
after  primary  carcinoma  of  other  organs*  especially  of  the  mammary  gland 
and  the  lungs,  but  must  carcinoinata  of  llic  pleura  arise  from  primary  car- 
cinomata  of  the  lungs  and  ure  due  to  a  direct  invasion  of  the  pleura  Ity  the 
new  growth. 

Of  the  primary  new  growths  of  the  pleura,  the  rare  round-celled  sarcomn 
must  be  mentioned,  and  in  addition,  above  all,  there  is  the  endothelial  car- 
cinoma, first  desorilH'd  iiy  K.  Wagner.  This  develops,  dt'  tutvo,  in  a  diffuse 
manner,  from  a  prolilVraliou  of  the  endotlielial  cells  of  tlie  lympliatics  and 
the  connective  tissue.  Metastases  occur  in  tlie  lungs,  in  the  lyni]>h-glands,  in 
the  liver,  in  the  muscles,  etc. 

•Single  sei'ondary  nodules  of  rnnoor  in  the  phMira  cause  no  special  clinical 
symptoms,  hut  the  cases  of  diffnse  cancer  of  the  pleura  as  a  result  of  primary 
cancer  of  the  lungs  are  important,  inasmuch  as  the  symptoms  of  disease  of  the 
pleura  often  quite  predominate  over  the  pulmonary  disease.  The  dullness  is 
intense,  the  respiratory  murmur  and  the  vocal  fremitus  diminished.  In  one 
such  case  we  saw  a  proliferation  of  the  cancer  upon  the  ribs  in  front  so  that 
there  was  externally  a  very  marked  circumscribed  swelling.  The  character 
of  the  aputum  is  the  only  thing  that  can  give  us  deiinite  information  as  to 
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the  (irigin  of  the  Tiew  grow-tli  in  the  lungs  (sec  the  ehaptcr  on  canwr  of  the 
lungs). 

Primary  enJotht'lifll  carcinoma  of  the  pleura  runs  a  course  similar  to 
chninic  pleurisy.  As  we  aoniL'times  find  a  L-oexisting  tluid  effusion  in  the 
pleural  cavity,  displacemont  of  Iht;  neighboring  organs  miiy  occur.  The  affec- 
tion goes  on  for  a  long  time  without  lever,  or  with  slight  and  irregular  eleva- 
tions of  temperature.  There  are  some  forms  of  malignant,  rapidly  growing 
tumors  that  lead  to  death  in  a  few  months.  Most  cancers  of  the  pleura  are 
associated  witfi  severe  pain. 

The  diagnosis  of  new  growths  in  the  pleura  can  usually  l^e  made,  if  at  all, 
only  in  tlie  more  advanced  stages  of  the  disease.  At  first  almost  all  the  cases 
are  regarded  as  simple  or  t^il>erculous  chronic  pleurisy.  Thei*e  are,  however, 
certain  striking  features  n\'  pteiital  iww  j[j;rn\v  tht*,  viz..  tlie  unusual  extent  of 
the  percussion  dullness  (tnucli  iin^re  uiarkLMl  anteriorly  than  posteriorly,  for 
example),  the  absence  of  the  general  eannarks  of  tuberculosis,  the  ajjpear- 
ance  of  slight  (edema  of  the  chest  wall,  of  one  arm,  and  the  like.  The 
examination  of  t!ie  tiuid  obtained  hy  an  exploratory  puncture  furnishes  impor- 
tant evidence.  It  is  usually  liouiorrfin^^ic.  The  red  blood  cells  occasionally 
show  degenerative  cliangcs,  giving  the  effusion  a  brown  color.  The  micro- 
scopical examination  reveals  a  striking  nundjer  of  endothelial  cells  that  show 
variations  in  size  and  aliape.  They  have  often  undergone  fatty  degeneration, 
so  tliat  the  occurrence  of  numerous  cells  containing  fat  granules  or  even  of 
free  fat  globules,  should  aluays  lead  one  to  think  of  a  new  growth.  In  rare 
cases  more  colierent  fragnieiiU  of  tumor  tissue  may  be  microscopically  demon- 
strated in  the  aspirated  fluid. 

The  prognosis  is  absolutely  unfavorable,  and  the  treatment  purely  sympto- 
matic. At  mostj  we  may  try  X-ray  treatment^  or  the  subcutaneous  injection 
of  atoxyl  or  eacodyl. 


CHAPTER    VI 


MEDIASTINAL   TUMORS 


Tv  the  anterior  mcdiastiiuim,  in  ijuite  rare  cases,  extensive  new  growths 
occur,  which  are  of  inijxirlance  on  acc(»unt  of  their  severe  clinical  eymptoms. 
The  point  of  origin  for  the  tumor  i«  either  the  mediastinal  lymph-glands,  or 
the  connective  tissue,  or  sometimes  tfie  remains  of  the  thvTuns  ^land.  In  their 
anatomical  ohnrfictcr  the  tumors  are  almost  always  saref>niatrt,  usually  lymplio- 
sarconia.  rarely  alveolar  sarcoma.  They  usually  occur  in  youth  or  nii<ldie  age, 
and  are  somewhat  more  frequent  in  men  than  in  women.  The  special  a.'tiolog- 
ical  factors  are  unknown.  In  some  cases  an  injury  is  stated  to  be  the  cause 
of  their  development.  Sometimes  the  mediastinal  tumors  are  only  a  part  of  a 
general  pseudo-leuksemia  or  a  IjTnphatic  leukaemia. 

The  first  clinical  sjinptoms  are  usually  of  a  very  indefinite  nature.  The 
patient  comyilains  of  general  languor,  headache,  pain  in  the  chest,  and  slight 
diffiailty  in  breathing,  and  only  gradually  do  severe  subjective  and  objective 
aymptoms  develop  in  the  cliest. 


368 


DISEASES  OF  THE  RESPIRATORY  ORGANS 


The  Bjmptoms  are  in  part  due  directir  to  the  tunior.  but  in  larger 
i\\ej  Are  ef mptomg  of  compression  from  tlve  gradaallr  increasing  pressure  of 
the  tumor  on  a  number  of  neighboring  organs. 

T()e  pain  in  the  chest,  which  is  located  chiefly  in  tlie  sternal  region,  and  is 
atfociated  with  a  markeii  feeling  of  oppression,  mav  be  verr  eerere.  It  aome- 
timea  shoots  into  the  lateral  portions  of  the  cbest  and  into  the  arms,  ebovix^ 
preasure  on  the  brachial  plexaj». 

The  dyspncea  mar  finally  increase  to  an  extreme  degree.  A  patient  with 
lympho-jiareoma  under  our  observation  could,  in  the  last  days  of  her  life, 
breathe  only  wliile  standing.  The  dyspnofa  is  doe  to  a  compression  of  thr 
heart  and  lungs,  and  sometimes  to  actual  Meno^is  of  the  tracliea  or  a  primary 
bronchus.  Paralysis  of  the  iliiators  of  the  glottis  may  also  occur  from  a  pres- 
sure paralysis  of  the  recurrent  nencs.  Paralysis  of  one  vocal  con!  has  been 
repeatedly  observed.  lu  the  case  mentioned  above  a  iiiarkei]  goiter  devHoped, 
aa  a  reenlt  of  vascular  tstatiiis,  which  further  increased  the  dvbpucva  by  pre!i«ure 
on  the  trachea.  A  hydrothorax  from  local  venous  stasis  may  also  aid  in 
increasing  the  dyspntea. 

Pressure  i>n  the  oesophagus,  and  disturbances  of  deglutition  due  to  it,  ore 
rare.  Pressure  on  the  vagu*:  nerve  and  the  syitipiithetie  sometimes  causes 
anomalies  in  the  rate  of  tJie  pul«? — either  marked  acceleration  or  slowing  of 
the  pulse.  If  the  sympathetic  is  involved  there  is  inequality  of  the  pupils. 
In  some  cases,  by  pressing  on  the  tumor,  an  artificial  dilatation  of  tlie  pupil 
can  be  excited  at  will.  By  pressure  on  the  vessels,  especially  on  the  superior 
vena  cava,  the  subclavian  vein,  etc.,  oedema  and  cyanoeis  may  arise  in  the  cor- 
responding parts  of  the  body. 

Objective  examination  of  the  chest  gives  a  marked  diffuse  prominence  of 
the  sternal  region  in  a  part  of  the  advanced  cases;  in  other  cases  this  swelling 
is  absent.  The  discovery  of  an  abnormal  dullness  in  the  anterior  part  uf  the 
chest  is  of  diagnostic  importance;  this  usually  joins  the  cardiac  dullness  on 
the  left,  and  on  the  right  it  extends  a  varying  distance  lieyond  the  right  border 
of  the  sternum.  The  heart  is  often  pu:;hed  somewhat  to  the  left.  We  heard 
over  the  pulmonary  artery  in  our  case  a  marked  systolic  murmur,  caused  by 
(roujj)reflsiou  of  the  vessel.  A  dissimilarity  of  the  pulse  on  the  two  sides  is  not 
in  f  refluent. 

The  diagnosis  of  a  meiliastinal  tumor  is  usually  possible  in  cases  with 
well-marked  sjinptoms,  but  in  other  cases  it  is  difficult  and  uncertain.  In 
many  canei*  X-ray  examination  gives  decisive  results.  The  difTercniiation  be- 
tween mediastinal  tumors  and  aneurisms  of  the  aorta  ((/.  f.)  sometimes  pre- 
Bontfl  great  difficulty.  Tumors  may  also  l)e  confounded  with  abscesses  in  the 
anterior  mediastinum. 

The  progn(»sis  is  in  all  cases  absolutely  unfavorable.  The  disease  termi- 
nates fatally,  sometimes  after  a  duration  of  six  montlis  or  a  year. 

The  treatment  can  he  n»erely  syniptomatic.  Internally  we  may  try  iodid 
of  potassium  or  arsenic.  In  addition  to  these.  X-ray  treatment  is  to  be  prin- 
cipally considered  (compare  with  the  cliapter  on  Leukiemia  and  Pseudo-leu- 
kirmia).  In  the  last  etiiges  of  the  disease  wo  must  try  to  alleviate  the  patient's 
great  distress  by  narcotics. 
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AcrrNOMvcosis  of  the  thoracic  cavity 


B0LUNGF.R  and  others  have  descrihed  a  peculiar  twnior  affecting  the  jaw- 
hones  of  cattle,  and  occasioned  bv  the  presence  ff  a  !*perial  form  of  fun^s, 
known  as  the  actinomyces  or  ray  fungus.  More  recently  a  class  of  diseases 
has  been  studied  in  human  beings,  occasioned  by  the  same  fungus  (Ponfiek, 
Lsraol,  and  others).  These  diseases  may,  as  in  cattle,  affet-t  tlie  jaws,  the  flnor 
of  tiie  mouth,  and  the  neck;  hut  in  these  cases  they  are  mainly  uf  surgical 
interest.  The  actinomycotic  diaeases  of 
tlie  internal  organs,  however,  posisess  a 
gntat  clinical  importance ;  and,  inas- 
much as  the  lung's  and  pleura  arc  the 
most  frequently  afTeclcd  organs^  it  will 
l>e  well  to  present  briefly  here  tlie  most 
important  facta  which  have  as  yet  been 
learneil  with  regard  to  actinomycosis. 

The  botanical  position  of  the  ac- 
tinomyces  is  not  yet  definitely  settled. 
According  to  recent  iuveetigationa, 
there  is  quite  a  close  relationnthip  be- 
tween aetinomyeefl  and  the  tubercle  ba- 
cillus. In  its  growth  the  funf(us  forms 
(•nmll  or  moderate-sized  gray  or  siil- 
plmr-yellow  nodules  which  may  be  dis- 
tinguiHlied  with  the  naked  eye  in  the 
pus  of  the  diseased  tissue  (see  below), 
and  which  u|H>n  microscopic  examina- 
liim  resolve  themselves  into  a  tangle  of 
mycelium.  It  is  an  es|HH'ial  character- 
istic that  many  of  these  niycelia  hear 

on  their  ends  a  club-shaped  swelling.  These  are  placed  for  the  most  part  like 
radii  on  the  periphery  of  a  nodule,  and  so  surround  the  entire  mass  like  a 
circlet  of  rays  (see  Fig.  5J>). 

In  nature  actinomycos  seems  to  apj>ear  especially  upon  plants,  for  example 
upon  the  beard  of  spikes  of  wheat.  Thus  is  explained  the  frequency  of  infec- 
tion in  the  plant-eating  cattle,  and  a  similar  direct  infection  seems  occasionally 
to  be  possihle  in  man.  It  is  worthy  of  note  that  the  fungus  seems  to  locate 
itself  often  in  carious  teeth.  Thus  apparently  arises  the  above-mentioned  dis- 
eaH?  in  the  buccal  cavity  :  while,  on  tin-  other  hand,  the  fungus  may  lx»  carried 
from  its  niiliis  in  the  jtiouth  liy  inspiration  into  the  respiratory  tract,  or  hy 
swallowing  into  the  primtr  ritv.  Of  course  it  may  also  1>e  directly  swallowod 
or  inhaled.  Primary  intestinal  actinomycosis  generally  begins  in  the  ca?cum 
or  in  tlic  appendix. 

Wherever  the  fungus  fastens  itself  in  the  body  it  occasions  first  a  xww 
growtli  of  granulation  tissue,  which  has  a  tendency  to  break  down  into  a 
whitish  or  brownish  pasty  mass.    The  hrown  color  is  occasioned  by  the  heniur- 


Fio.  59. — Massf*  of  nctinomycea. 
(From  Joliue.) 
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rhage  whicli  frequently  occurs.    Very  often  artinomycoiiis  ^(m?s  on  to  su 
lion;  in  this,  of  courso,  secondary  infection  by  pus  germs  (pus  crx-xji)  may 
play  a  role.    Of  special  importance  is  the  tendency  of  the  disease  to  exten 
from  the  lungft  to  the  pleura  and  from  the  pleura  to  the  periplouritie  con 
nective  tii>i*ue,  and  still  further  ta  the  wnl!  of  the  thorax.    Tliuf*  arise  not  onl> 
extensive  ahR-esses  and  wide-hnnu'hiiig  fistulouij  tracts,  but  also  a  very  charac- 
teristic,  extremely   tough   cicatricial    intillration   of   the  affected   part,      X 
infretiuently  there  is  at  last  a  jjerforation  reaching  the  outer  surface  of 
hody. 

The  entire  process,  as  a  rule,  is  slow  and  insidious,  hut  constantly  pro- 
gressive. Tlie  tyiiiptouia  ctmsist  at  first  in  slight  thoracic  discomfort,  pain, 
cough,  and  expectoration.  I'liysical  examination  will  often  detect  changes  in  ^ 
the  lungs,  hut  the  correct  interpa^tation  of  the  signs  found  is,  of  course,  at  first  fl 
difficult,  if  not  imjKissihlc.  Some  cases  are  at  tirst  regarded  as  pubuonary 
tuberculosis  or  tuberculoun  pleurisy,  until  tlie  appeararu'e  of  tlie  f>eculiar 
infiltration  of  tlie  skin  over  the  area  of  dullness  awakens  a  suspicion  of 
actinomycosis.  The  diagnosis  may  he  made  certain  by  exploratory  puncture. 
Actinomycogis  granules  have  also  been  f'requrntly  demon.^trated  in  the  spu- 
tun».  The  more  the  disertse  sprends  ttie  greater  is  the  distress.  Usually 
there  is  hectic  fever,  which  may  assume  a  pya'uiic  chnnicter  if  there  is  exten- 
give  suppuration.  The  patient  gradually  loses  flesh,  and  in  repeated  instances  <■ 
amyloid  degeneration  of  tlip  liver,  spleen,  and  kidneys  has  been  observe*!.  If 
a  fix-u^i  hreakci  into  a  puluiuuary  vein,  the  disease  may  be  devc!o(XMl  by  metas- 
tasis in  other  internal  viscera.  Moreover,  there  may  i>e  a  direct  extension  of 
the  disease  to  the  pericardium,  or  through  the  diapliragm  into  the  peritoneal 
cavity. 

The  treatment  can  be  only  sym])tomatic,  unless  the  diseased  spot  can  lie 
reached  by  operation,  und  then  the  treatment  becomes  surgical.  Permanent 
cure  has  so  far  been  attained  in  but  rare  instances.  The  continued  use  of 
jodid  of  potassium  or  of  sodium  has  occasionally  been  of  decided  benefit. 
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SECTION  I 
Diseases  of  the  Heart 


CHAPTER    I 

ACUTK    EXDOCARDITIS 
{Endocartlitia  verrucota.     Endocarditis  ulctrtwt) 

etiology. — Organized  excitants  of  inflammation  of  iliffcrout  sorts,  which 
ciroiilate  in  the  lilood,  may  settle  on  the  endocardium,  eH[iofially  on  the  valves 
of  the  heart,  and  there  gi\o  rise  to  an  acute  endocnrditin.  Kndoinnlilis,  there- 
fore, in  its  :etioloi!:ical  relations,  in  not  to  he  reganle^l  as  a  siiiijU'  disaeaw?. 
Patliogenie  niitroijrgaiiisnis  have  lieen  injected  into  the  blood  (t!ie  Strepto- 
coccuji  pifogetif's.  :<taphijlocovcns  aureus,  and  otiiers),  and  in  1hij»  way  an  arti- 
ficial endocarditis  has  been  pet  up  in  animals.  The  experiments  are  more  apt 
to  Buec-eerl  if  tlie  valves  or  the  inner  coat  of  tlie  vessels  Imve  heen  snhjiKted  to 
some  jilighl  injury  hcfore  the  injection,  tlius  promotinj?  the  settMnj;  of  the 
germs  npon  tliem  (Orth  and  "VVy,s.s<tk<jwitsch,  Hihl>ert}.  Mo^t  canes  of  endo- 
carditis in  man,  hnth  tlie  vegetative  and  ulcerative  forms,  appear  to  he  caused 
by  the  Staph i/hroccu»  pifogeru's  anrens.  Streptococci  are  much  less  frecpient 
than  ftaphyloeocci,  and  it  is  only  in  rare  cases  that  enrlocarditis  is  occasioned 
by  tlie  pneumococcns,  gonococi-us,  and  perhaps  tlie  i]ij)htheriii  hacillus. 

In  accord  with  these  stntenients  is  the  fact  t)iat  in  human  l>cin;[cs  acute 
articular  rheumatism,  which  is  jnoliahly  to  be  reg^arded  as  a  staphylcjcoccus 
infection,  is  that  one  of  the  infectious  diseases  which  is  especially  apt  to  have 
acute  endocarditis  as  i\  freipient  and  important  (oiiijjlication.  The  staphylo- 
o<K'cus  infection  need  not  apjienr,  however,  in  the  first  phu-e.  as  a  t)"pical  acute 
polyarthritis.  An  acute  endocarditis  may  ai»pear  as  a  secjuel  of  many  cases  of 
apparently  primary  pleurisy,  tonsillitis,  or  other  disease.  Inileed.  it  is  some- 
times impossible  to  determine  the  gate  of  entry  of  the  infection,  anil  the  whole 
disease  lakes  the  shnpi'  of  an  apparently  prinmry  cndocanlitis.  in  sncli  cases 
the  nature  of  the  disease  is  niade  evident  hy  the  later  appearance  of  multiple 
flrticidnr  swellings.  We  also  regard  as  allied  to  polyarthritis  certain  forms  of 
infection  called  the  "  acute  hemorrhagic  diseases  ''  (e.  g.,  purpura  rheumatica), 
and  also  chorea  (which  see).  It  is  therefore  not  surprising;  that  acute  endo- 
carditis is  not  infrequently  oljservod  in  association  with  these  alTections. 

There  are  other  acute  infectious  diseases  witti  which  acute  endoctarditis  may 
be  associated.  Probably  in  these  it  is  usually  the  result  of  a  secondary  mixed 
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infei'lion,  generally  witii  the  staplivlwwcup,  Tliis  rxplnins  tlie  appearance 
acute  eiidocarditis  in  scarlet  fovei,  smallpox,  diphtliunu,  measles,  and  typhoid. 
Not  infrequently  mild  cases  of  acute  endocarditis,  without  clinical  significance^ 
are  found  in  a^inoeiaiion  with  priiimry  tuhurL-nlorJis  and  uK-tTating  carcinoma. 
Aj^ain,  Acute  and  chronic  ne]»hritis  may  H^iiicliniOii  (x.*casion  a  development  uf 
endo<:Hrditi?.  An  e.^jjecially  iinpurtaut  rok-  m  jinnlucing  endocarditis  is  dis- 
played by  grave  septic  and  pytemic  coiulitiouti  {vide  nupra).  lu  theso  cases  tlie 
acute  endocarditis  appears  as  one  syuipiutn.  but  it  is  often  sn  prominent  tliat 
tlie  whole  attack  is  called  etnlncarditis  {I'ldc  infra).  In  such  severe  discaBes 
we  have  often  to  do  with  a  f;tn'[)iiK(M'cu9  disriisie,  although  it  may  l)e  a  staphy- 
lococcus infection  of  especial  virulence.  Finally,  gonorrheal  entlocarditis  must 
be  mentioned.  Emlocarditis  as  a  setpiel  of  gnnnrrhea  is  fortunately  very  rare. 
It  is  often  an  actual  gonoeoceus  iiifection,  hut  in  other  instances  due  to  a 
mixed  infection. 

Finally,  we  have  still  to  mention  the  important  fact  that  acute  endocarditis 
quite  frecpieally  <leveloj)s  on  the  soil  of  an  already  existing  chronic  endocarditis 
— the  so-called  acute  recurrent  endocarditis.  In  women,  pregnancy  and  the 
puerperal  state  souietiniea  stHMu  to  give  Ihe  occasion  for  a  recrudescence  of  the 
cnrhiinnlitis. 

Fathologioal  Anatomy. --We  usually  distinguish  an  endocardttU  verrucosa, 
with  the  formation  of  large  or  sraalJ  papillary  nodulea  on  the  endooardiuiu» 
and  an  fttdorarditis  uJrerosa  (ntdnrarditis  diphtlierifira),  with  ulcerations  a* 
a  result  of  tlie  destrnetion  and  wasting  away  of  the  superficially  necrosed  tis- 
sue. The  niahgtiant,  invnrinhly  fatal  form  of  severe  septic  endocarditis  is  fl 
chiefly  ulcerative  endocarditis.  Endocarditis  verrucosa  is  the  milder  form,  " 
winch  is  seen  especially  in  acute  polyarthritis  and  allied  diseases,  hut  we  cannot 
draw  either  a  sharp  anatomical  or  a  sharp  clinical  distinction  between  the  two, 
since  malignant  cases  of  endocarditis  verrucosa  are  also  oltserved. 

The  endocardial  growths  are  usually  sitiuiled  on  the  valves,  especially  on 
their  edges  of  closure.  More  rarely  we  tind  them  on  the  chorda?  tendinae  and 
on  the  endocardium  of  the  ventricle  and  auricle.  In  the  mildest  cases  they 
are  s<?arcely  as  large  as  the  head  of  a  pin,  but  in  severe  cases  they  may  increase 
to  ijuile  large  warty  and  glandular  masses.  Jlicroscopivally,  the  l»ase  of  the 
no<hiIe  consists  of  a  newly  formed  vascular  tissue,  infiltrated  with  ^mall  cells, 
which  on  its  surface  changes  to  a  granular,  coagulated  mass.  This  last  is 
fonned  partly  of  coagidated  albumen,  dead  cells,  and  fibrin  deposited  from 
the  lihKid,  and  partly  of  micrococci  {ridr  .•mprn).  The  micrococci  are  found 
with(»ut  exception  in  all  cases  of  ulcerative  endocarditis — having  l>een  first 
discovered  by  Elierth,  The  endocardial  ulcers  arise  from  the  destruction  of 
the  superficially  necrosed  nodules.  If  the  tliin  valve  in  any  place  yields  to  the 
Mood  pressure,  we  have  the  so-called  acute  valvular  aneurism.  Complete  per- 
foration of  a  valve,  and  tearing  off  of  fragments  of  a  valve  and  of  the  chordie 
fendimv,  are  also  seen. 

The  great  majority  of  cases  of  acute  endocarditis  are  confined  lo  the  valves 
of  the  left  side  of  the  heart — the  mitral  and  aortic  valves.  Endocarditis  on 
the  tricuspid  valve  is  seldom  seen  except  as  a  sccorulary  atTeclion  in  old  cases 
of  heart  disease.  In  a  case  of  acute  uUM-ralive  endocarditis  in  a  grown  man 
seen  by  us,  the  process  was  rontined  exclusively  to  the  tricuspid  valve,  and 
tliere  were  very  many  embolic  abscesses  in  the  lungs.    This  may  be  considered 
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a  great  rarity.  In  contrast  to  the  ordinary  localization  of  endocarditis  we  find 
fetal  endocarditis  most  frequently  in  tiie  right  gide  of  the  heart- 
Many  other  organs  may  1)C  affecte<l  hy  the  endocarditis,  through  embolism. 
In  the  l)cnign  endocardilii*  verrncoaa,  the  masses  of  tibrin  deposited  on  the 
irregularities  of  ti)e  valve  furnish  the  embolic  material.  They  oause  large  or 
gmall  infarctions  in  the  kidneys  and  spleen,  embolic  softening  of  the  brain, 
etc.  In  tJie  malignant,  ulcerative  forms,  however,  large  numbers  of  bacteria 
get  into  the  circulation  at  the  same  time  with  the  necrotic  masses  of  tissue 
which  have  bten  torn  off.  Iler^,  then,  we  liave  to  do  not  merely  with  simple 
mechanical  obstruction  hut  with  infectious  emboli.  The  emboli  in  ulcerative 
L-ndocarditis,  therefore,  either  give  rise  to  embolic  abscesses  in  the  cardiac 
muscles,  Hie  kidneys,  the  spleen,  the  lungs,  the  retina,  etc.,  or  they  result  in 
beaiorrhages,  especially  into  tlie  skin,  hut  aleo  into  tlit^  kiducys,  the  brain,  the 
retina,  and  tlie  serous  myjiibranes.  It  is  not  yet  known  why  in  some  cases 
abscesses  are  more  frequent  and  in  others  hemorrhages.  The  two,  however, 
may  be  combined.  In  general,  we  may  suppose  Ibat  the  develoiiment  of  ab- 
scesses is  everywhere  connected  with  the  presence  of  baulcria,  mostly  staphylo- 
cocci, while  hemorrhagps  may  also  arise  from  toxic*  iiillueiices;  but  again 
changes  in  the  vasciibir  walls  caused  hy  Imeleria  might  give  rise  to  hemor- 
rhages. Embolic  absi'cssrs  belong  almost  exclusively  to  the  severe  form  of 
septic  endocarditis.  ITemorrhagt'S  are  seen  in  this  form,  and  alsc) — without 
coexisting  absces*=os — in  certain  severe  forma  of  endocarditis  occurring  in  the 
course  of  acufp  rlieumatism  and  allied  dis^iNisf^s. 

Clinical  History. — Since  acute  cmlixarditia  is  not  a?tiologically  a  distinct 
disease,  and  since  its  clinical  course  is  very  different  in  different  cases,  it  seems 
advisable  to  us  to  rloscribe,  in  what  f(»llows,  the  most  important  varieties  sepa- 
rately; but  it  must  be  oxpresj^ly  noted  that  the  separate  classes  can  by  no 
means  be  sharply  tlofine<K  and  that  there  are  miuiy  interniediato  forms, 

1.  Slight  anduiordiiU  verrucosa  is  rjuitc  frc<iuenlly  found  in  the  cadaver, 
without  the  slightest  signs  of  any  affc»ction  of  the  heart  during  life.  The  little 
jiapillary  excrescences  on  the  valvt^  of  tlie  heart  in  phthisis,  and  carcinoma, 
whose  aetiology*  has  been  exfilained  at>ove,  are  to  be  classed  under  this  head. 

2.  The  typical  form  of  benign  acute  endocarditis  is  most  frequent,  clinic- 
ally, in  the  course  of  aeute  artieular  rheumatism.  It  is  luuch  rarer  in  other 
infectious  diseases  (ride  supra).  In  a  few  cases  it  is  also  seen  as  an  appar- 
ently primary  disease.  Jloce  there  is  a  constitutional  rliennmtic  infection 
which  has  taken  place  in  some  way,  and  which  settles  ilirectly  on  the  valves  of 
the  heart  instead  of  in  the  joints  (so-called  primary  rhenmatic  endtKarditis), 
Careful  questioning  will  soiuetinies  reveal,  or  at  least  render  probalile,  the 
place  of  infection  (a  mild  case  of  tonsillitis  or  some  slight  external  injury). 
Very  often  there  will  he  later  the  syinptnms  of  articular  rheumatism.  It  is 
seldom  that  endmanlitis  as  such  is  associated  with  special  local  disturbances, 
such  as  pain  in  the  region  of  the  heart,  palpitatiou,  and  Oyspna?a.  Ordinarily 
the  heart  disease  is  discovered  only  by  physical  examination.  The  impulse  of 
the  heart  in  many  cases  is  abnornuillv  strong  and  ilitFuye:  the  pulse  is  acceler- 
ated, but  t^trong,  often  somewhat  ji'rky  {pnlsuH  rrier),  and  usually  regular,  but 
sometimes  a  little  irregidar.  Percussion  at  tirst  sliows  no  deviation  from  the 
limits  of  normal  dullnesH.  On  auscultation,  we  hear  at  the  apex,  more  rarely 
at  the  base,  a  loiul  filowing^  systoli<*  aouffle.     Diastolic  murmurs  are  rare  in 
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acute  endocarditis.  The  pulmonic  second  sound  \s  often  accentuated.  The 
physical  signs  referahle  to  the  lieart  are  only  slightly  marked  in  many  cases 
of  acute  endocnrditifi.  This  is;  undeiPlood  if  we  remember  that  the  occurrence 
of  a  heart  murmur  depends  wholly  on  tlie  localization  of  the  endocarditis,  on 
the  development  of  some  valvular  inyutlicieucy,  etc. 

Beside?  the  direct  symptoms  pointing  to  the  cardiac  affection,  the  onset  of 
an  acute  eudix-arditisi  is  oftL^iu  hut  not  always,  RP8(x*iatcd  witli  fever,  or,  if  fever 
he  already  present,  with  un  im*rease  of  it,  and  witli  a  slight  jiggravatioii  of  the 
general  disturhance.  Emiiolic  processes  may  occur  in  the  brain,  the  spleen, 
the  kidneys,  and  the  extremities,  Imt  Ihcy  are  i-oiiifiani lively  rare.  Sometimes 
a  pericarditis  develops  as  ii  result  nf  the  endocarditis  {ride  infra). 

It  is  hiird  to  make  any  jucuratc  stntements  ii^  to  tin*  duration  of  thi?;  form 
of  endocarditis.  The  physical  signs  luny  last  for  days,  or  for  several  weeks. 
Complete  recovery  is  possible,  but  in  the  majority  of  cases  this  variety  paseics 
into  chronic  valnilar  disease  of  the  heart. 

3.  Mal'ujnaut  Form  of  Arute  Ihuiomrdiih — Septir  Endornrditis. — In  tliese 
cases  the  end<M-arditis  is  only  one  as|»e*H  of  a  general  septic  infection  (vide 
preceding  ehuj)ter  on  septic  affections).  The  severe  general  infection  is  there- 
fore usually  quite  prominent.  The  objective  signs  in  the  heart  are  tlie  same 
as  in  the  preceding  form,  Itut  ninre  intense  nnd  extensive.  The  subjective 
cardiac  symptoms,  such  as  palpitnticui  and  distress,  may  be  quite  pronounced, 
but  tliey  may  also  be  almost  wholly  altsent  in  this  form.  The  general  condi- 
tion, however,  is  usually  had.  There  is  sometimes  high  fever  with  an  irregular 
or  intermitting  course,  but  in  many  cases  the  fever  is  remarkably  low  in  spite 
of  quite  severe  constitutinnal  symptoms. 

Tite  constitutiocal  infection  is  very  often  manifested  by  the  appearance  of 
septic  exanthemata  or  iK-niotTlinges  in  tlie  skin,  sometimes  in  the  mucous 
membranes  (the  conjunctiva  and  the  soft  palate)  and  in  the  retina.  Second- 
ary articular  swellings  oflun  devt'lttp;  they  arc  of  a  serious  character  in  the 
milder  euses  and  purulent  in  tlie  graver  forms.  Tienal  heniorrluiges  and  acute 
hemorrhagic  nephritis  are  (juite  frei|Ueut.  Large  emlmli  may  also  occur  in 
the  (iitTerenl  orgims  in  this  as  in  every  other  form  of  endocarditis.  Wliether 
simple  infarctions  or  metastatic  abscesses  form,  det>end3  on  the  kind  of  emboli. 

The  course  and  terniinnti(m  of  the  disease  depend,  above  all,  upon  the 
virulence  of  the  bacteria,  T!u*re  are  comparatively  mihl  cases  of  septic  endo- 
carditis whicli  end  after  several  weeks  ii\  a  complete,  or  more  often  a  relative, 
cure  (with  subsequent  cardiac  lesion),  as  well  as  malignant  forms  (so-called 
malignant  ulcerative  endocarditis),  with  a  rapidly  fatal  course,  or  with  a  more 
protracted  one  that  linally  also  ends  unfavorably. 

4.  The  Tfrurrcnt  form  of  acute  cndorardids  consists  of  an  acute  increase  of 
the  endocardial  process,  brought  on  by  some  ex<-iting  cause,  in  a  patient  already 
suffering  from  chronic  endocarditis.  The  acute  disease  may  show  all  the  gra- 
dations from  the  mildest  to  the  severest.  The  mild  cases  often  run  their  course 
without  any  special  symptoms.  To  ibis  form  we  may  fret]uenlly  refer  the  more 
or  less  temporary  elevations  of  temperature  which  we  often  see  in  patients 
with  chronic  valvular  disease  of  the  heart.  In  rarer  eases  the  recurrent  endo- 
carditis comes  on  quite  suddenly  in  the  form  of  a  severe  acute  attack.  This 
sometimes  seems  to  be  clinically  a  primary,  independent  disease,  especially  if 
the  previous  chronic  heart  disease  has  up  to  that  time  caused  no  special  symp- 
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tomp.  The  patient  has  general  mnlai«',  headache,  chill?,  and  fever.  The  last 
may  be  quite  high — 104°  F.  (40°  C.)  ami  over — or  iiiotleratc,  varying  between 
100°  and  102°  F.  (38'  to  30"  C),  or  it  n»ay  he  entirely  absent.  In  many  cases 
it  is  intermittent,  when  the  return  of  fever  is  often  associntpd  with  n  chill. 
The  cardiac  symptoms  may  be  ijiiite  pronniinitMl,  but  in  this  form,  too,  they 
may  he  obscure  and  indefinite.  In  the  further  course  of  the  diseaee  we  meet 
with  cutaneoas  hemorrhages,  retinal  hemorrhages,  articular  swellings,  large 
renal  hemorrhages,  or  typical  hemoirhagic  nephritis — in  short,  just  tlie  same 
general  type  of  disease  as  in  the  other  malignant  forms  of  acute  endocai*ditis. 
The  course  is  rarely  rapid,  and  often  lasts  for  weeks.  Severe  cases  almost 
always  end  fatally. 

Diagnosis. — The  diagnoi*rs  of  an  endocarditis,  coming  on  secondarily  in 
the  course  of  articular  rheumntism  niul  other  diseases,  can  be  miide  only  by  a 
physical  examination  of  the  iKurt.  We  must  therefore  give  constant  attention 
to  the  condition  of  the  heart  in  diseases  which  we  know  may  give  rise  to 
endocarditis. 

The  diagnosis  of  the  malignant  form  of  endocarditis  often  caua»s  great  dif- 
ficulty, especially  if  the  patient  is  not  seen  until  the  later  stage**.  It  is  confused 
with  t^'plioid,  meningitis,  or  aeute  miliary  tulien-nlosis.  Examination  of  tlie 
heart  may  furnish  positive  eviilence.  but  sometimes,  as  we  have  said,  there  are 
no  physical  signs  of  cardiac:  rlisturhance,  or  the  signs  present  arc  imlefinite. 
Many  a  case  of  h»ug-con tinned  iiiterniiltent  fever  without  demonstrable  ana- 
tomical cauj^e  is  liuully  disLftveriMl  to  be  an  acute  endtininlilis.  A  s[»ecial 
diagnostic  importance  uttaehes  to  the  secondary  swelling  of  the  joints,  and  also 
to  the  hemorrhages  into  the  skin  and  retina,  for  these  are  much  more  infre- 
quent in  the  diseases  with  wfiich  this  form  of  endm-arditis  may  be  eonfounded. 
The  acute  liemorrhagie  nrfdjritis,  too,  in  cornieetion  with  the  other  symittonis, 
ia,  at  least  to  a  certain  degree,  eliaraeteristic  of  nuil]|,^nuut  en<inrurditis.  A 
careful  search  for  some  a'tiologieal  factor  is  very  important  for  diagnosis  in 
ail  cases.  For  other  points  the  reader  is  referred  to  the  consideration  of  septic 
difleasefi  (see  page  13.1),  where  the  importance  of  a  bacteriological  blood  exami- 
nation is  also  emphasized. 

Prognosis, — In  the  dewription  of  (he  course  of  the  disease  we  have  already 
mentioned  the  prognosis  of  ttie  ditTerent  forms.  The  severe  cases  of  acute 
endocarditis  usually,  and  the  cases  of  severe  septic  endocarditis  always,  end 
fatally,  lli-re,  however,  tlie  cause  of  death  is  to  be  sought  rather  in  tlio  accom- 
panying systemic  infection  than  in  liie  endocarditis  itscJf.  In  mild  cases 
recovery  is  |)os8ihle,  but  the  process  of  repair  is  often  so  incomplete  that 
chronic  valvular  disease  of  the  heart  develo[>s  from  the  acute  endocarditis. 

Treatment. — The  chief  requisite  in  the  treatment  of  everv  endo<-arditis  is  as 
complete  rest  as  possible  for  the  patient.  If  Ice  is  well  borne,  tlie  continuous 
application  of  an  ice  bag  to  the  cardiac  region  is  of  service.  If  thtre  are  signs 
of  cardiac  weakness,  such  as  a  small,  rapid,  and  irregular  pulse,  we  must  em- 
ploy cardiac  stimulants,  strofihanthns,  camphor,  and,  above  all,  digitalis.  It 
must  t>e  confessed  that  the  ctrect  of  these  is  not  very  great.  If  there  are  marked 
subjective  cym[)toms  (such  as  dyspmi-a),  narcotics,  particnhirly  morphin,  are 
indispensable.  Effort  is  made  to  combat  the  systemic  infection  by  salicylate  of 
sodium  and  similar  remedies,  including  aspirin,  phcnacetin,  and  salipyria. 
Quinin  is  usufilly  entirely  without  effect,  even  when  the  fever  is  of  an  inter- 
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acute  endocarditis.  The  pulmoaic  second  sound  is  often  accentuated.  The 
physicul  sigos  referable  to  the  heart  are  only  sli^ditly  marked  in  many  cases 
of  acute  endocarditis.  This  is  understood  if  we  remember  that  the  occurrence 
of  a  heart  mumjur  depends  wliolly  on  the  localization  of  the  endocarditis,  on 
the  devoh^pment  of  some  valvuhir  insuRiciency,  etc. 

Besides  the  direct  syinp!<nns!  poiutin^^  to  the  cardiac  affection,  the  onset  of 
an  acute  endf>cHrditis  is  often,  but  not  always,  associated  with  fever,  or,  if  fever 
be  already  present,  with  an  increase  of  it,  and  with  a  slight  aggravation  of  the 
general  ijisturbance.  Kitibolic  processes  may  occur  in  the  brain,  the  spleen, 
the  kidneys,  iind  the  extreuiities,  l)ut  they  are  comparatively  rare.  Sometimes 
a  pericarditis  develops  as  a  res^ult  of  the  entlocardttis  {tifir  infra). 

It  is  hard  to  make  any  accurate  statements  as  to  the  duration  of  this  form 
of  endocarditis.  The  physical  signB  may  last  for  days,  or  for  several  weeks. 
Complete  recovery  is  possible,  but  in  the  majority  of  cases  this  variety  passes 
into  chronic  valvular  disease  of  tiie  heurt. 

3.  Maliffiiant  Form  of  Atute  Endoairtlitifi — Sejitir  Endarardiiis. — In  these 
cases  the  endocarditis  is  only  one  asf>et't  of  a  general  septic  infection  (vide 
preceding  clm|>ter  on  septic  afli^-'tions).  The  severe  general  infct-tion  is  there- 
fore usually  <|uite  prnniinent.  'J'hc  objective  signs  in  the  heart  are  the  same 
as  in  tlie  preceding  form,  but  more  iutrnse  unil  i'\lensivi'.  Tbe  Buiij»vtive 
cardiac  symptoms,  such  as  pai[til:ilion  und  distress,  may  be  *piile  j)rououuc'ed, 
but  they  may  also  be  almost  wholly  absent  in  this  fortn.  The  general  condi- 
tion, however,  is  usually  l>ad.  Tliore  is  sometimes  high  fever  with  an  irregular 
or  intermitting  coursr.  but  in  many  cases  the  fever  is  remarkably  low  in  spite 
of  quite  severe  constilutionii!  symptoms. 

The  constitutional  infeition  is  very  often  manifesti.'d  by  the  ajipeurance  of 
septic  exanthcmatu  or  hemorrlmges  in  the  skin,  sometimea  in  tiie  mucous 
membranes  (tlie  conjunctiva  imd  llui  soft  palate)  arnl  in  the  retina.  Second- 
ary iirtirular  swelliugs  often  ib-vclop ;  thi-y  are  of  n  serious  cfiaracter  in  the 
mlltler  cases  and  piindent  in  the  graver  forms.  Henal  fieuiorrbages  and  acute 
hemorrhagic  nephritis  are  quite  fre(pu'nt.  Large  cndioli  may  also  occur  in 
tlie  (lifTercnt  orgaiis  in  this  as  in  every  other  form  of  endocarditis.  Wliether 
siraple  infarctions  or  nictastalic  absccjises  form,  dcnend?  on  t!ie  kind  of  enrboli. 

The  roiirve  and  Icrfuinatiim  nf  the  dis<*ase  dcpi-nd.  above  all,  upon  the 
virulence  of  tiie  haeleria.  There  are  com[>aratively  mild  cases  of  septic  endo- 
carditis which  end  after  several  weeks  in  a  coni[ilcte,  or  more  often  a  relative, 
cure  (with  subscipient  canlinc  U^sion),  as  well  as  malignant  f4inns  (so-callod 
malignant  ulcerative  cndm-arditis),  with  a  rapidly  fatal  course,  or  with  a  more 
protrar-ted  one  tiiat  iinally  also  ends  unfavoraljjy. 

4.  The  rfcurrcnt  form  of  acute  endomrditvt  consists  of  an  acute  increase  of 
the  endixardial  process,  brought  on  by  some  exciting  cause,  in  a  patient  already 
sufTering  from  clironic  endocarditis.  The  acute  disease  may  show  all  the  gra- 
dations from  the  mildest  to  the  severest.  The  mild  cases  often  run  their  course 
witiiout  any  ?]K'cial  syuiptoms.  To  this  form  we  may  frequently  refer  the  more 
or  less  temporary  elevations  of  temperature  which  we  often  see  in  patients 
witli  chronic  valvular  disease'  of  tlie  heart.  In  rarer  cases  the  recurrent  endo- 
carditis conies  on  quite  sudilenly  in  the  form  nf  a  severe  acute  attack.  This 
sometimes  seems  to  l>e  clinicnlly  a  primary,  independent  disease,  especially  if 
the  previous  chronic  heart  disease  lias  up  to  thai  time  caused  no  special  symp- 
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toms.    The  patient  Ims  goneral  mnlaiso,  lieailaclic,  chills,  and  fevrr.    The  last 

may  be  *juite  hij^h — 1U4°  F.  (40*"  C.)  and  over — iir  moderate,  varying  between 

mf  and  102°  F.  (38°  to  39°  C),  or  it  may  be  entirely  absent.    In  many  cases 

!t  is  intennittent,  when  the  retnm  nf  fever  is  often  associated  with  a  chill. 

'  The  cardiac  symptoniti  may  be  quite  pionoimn^il,  but  in  this  form,  too,  they 

^  may  be  obscure  and  indefinite.     In  the  further  course  of  tlie  disease  we  meet 

!  with  cutaneous  heraorrhages,  retinal  hemorrhages,  articular  swellings,  large 

\  renal  hemorrliages,  or  t^'pical  hemorrhagic  nepliritis — in  short,  just  the  same 

general  type  of  disease  as  in  the  other  malignant  forma  of  acute  endocarditis. 

The  course  is  rarely  rapid,  and  often  lasts  for  weeks.     Severe  cases  almost 

'  always  end  fatally. 

Diagnosis. — The  diagnosis  of  an  endocarditis,  coming  on  secondarily  in 
the  course  of  articuhir  rheumatism  and  other  diseases,  can  be  made  only  by  a 
physical  examination  of  the  heart.  Wc  nmst  therefore  give  constant  attention 
to  the  condition  of  the  heart  in  diseases  which  we  know  may  give  rise  to 
endocarditis. 

The  diagnosis  of  the  malignant  form  of  endocarditis  often  causes  great  dif- 
ficulty, esperially  if  the  patient  is  not  seen  until  the  later  stages.    Tt  is  confused 
•  with  typhoid,  meningitis,  or  aculo  niiliniy  tiilH?rculosis.     Examination  of  the 

heart  may  furnish  ])0sitive  evidence,  but  eometimes,  as  we  have  said,  there  are 
no  physical  signs  of  cardiac  disturbance,  or  the  signs  present  arc  indefinite. 
Many  a  case  of  Itjng-continiied  iritennitti^nt  fever  without  deinoustrahlc  ana- 
tomical cause  is  finally  discovered  to  be  an  acute  cmh>cardilis.  A  s])ecial 
diagnostic  importiiiice  ntluchcrf  to  the  ticcondiiry  swelling  of  the  joints,  and  also 
^  to  the  hemorrhages  ijito  the  skin  and  retina,  for  these  are  much  more  infre- 

quent in  the  diseases  with  wliich  this  form  of  endocardilis  may  be  confounded. 
The  acute  hemorrluigic  ne]>hritis,  too,  in  ctmrieitiou  with  the  other  syniploins, 
isj  at  least  to  a  certain  de;;ree,  cfuirach'ristic  of  mali^nnnl  cmtocuniitis.  A 
careful  search  for  sonic  a-tiolugical  factor  is  very  important  for  diagnosis  in 
all  cases.  For  other  fioints  the  reader  is  referred  to  the  consideration  of  septic 
diseases  (see  page  133),  where  the  importance  cpf  a  bacteriological  blood  exami- 
nation is  nlso  cinphasizerl. 

Prognosis. — In  the  descriptirm  of  the  course  of  tfie  disease  we  have  already 
mcntiontd  the  prognosis  of  the  ditTerent  forms.  The  severe  cases  of  acute 
endocarditis  Tisually,  and  the  cases  of  severe  septic  endocarditis  always,  end 
fatally.  Here,  however,  the  cause  of  death  is  to  be  sought  ratlicr  in  the  accom- 
panying systemic  infection  tlian  in  the  end<Karditis  itself.  In  mild  cases 
recovery  is  possible*  but  the  process  of  repjiir  is  often  so  incomplete  that 
I  chronie  valvular  disease  of  tiie  heart  develops  from  the  acute  endocarditis. 

I  Treatment. — The  chief  requisite  in  the  treatment  of  every  endocarrlitis  is  as 

'  complete  rest  as  possihie  for  the  patient.     If  ice  is  well  borne,  the  continuous 

I  application  of  an  ice  bag  to  the  cardiac  region  is  of  service.     If  there  arc  signs 

i  of  cardiac  weakness,  such  as  a  smalt,  rapid,  and  irregular  pulse,  we  must  em- 

1  ploy  cardiac  stimulants,  stroplianthus,  camphor,  and,  above  all,  digitalis.     It 

must  be  confessed  that  the  effect  of  these  is  not  very  great.    If  there  are  marked 
,  subjective  svm]>toins  (such  as  dyspncral,  narcotics,  [larticularly  morphin,  are 

I  indispensable.    Effort  is  made  to  comitat  the  systemic  infection  by  salicylate  of 

sodium  and  similar  remedies,  including  aspirin,  phenacetin,  and  6atip3'nn. 
Quinin  is  usually  entirely  without  effect,  even  when  the  fever  is  of  an  inter- 
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znittent  character.  Arsenic,  however  (by  inoutli  or  eubcutaneonsly  in  the  form 
of  atoxyl  or  the  cacodylote),  soenis  to  be  useful,  particularly  in  the  more  pro- 
tracte*!  cases. 

[For  remarks  upon  the  alkaline  treatment  of  Theumatism,  see  Vol.  II. 
Attempts  to  rure  septic  enfloranlitis  by  specitic  sera  or  hy  injeeting  Pterilized 
bacteria  (preferably  autogenous)  have  met  will)  but  limited  success,] 


CHAPTER    II 

VALVULAR   DISEASE   OF  THE    HEART 
{Chronic  Sndaoarditu) 


iETIOLOGY 

A  LARGE  number  of  cases  of  chronic  valvular  disease  of  the  heart  proceed 
from  acute  ondixarditit;.  Hence  the  frequent  f^tateinent  in  the  historv*  of 
chronic  vulvular  diwiii^e  thai  the  patient  ha^:  luid  artfeular  rheuuuitism.  once  or 
many  times.  In  a  i("Mceli<*n  of  1(33  eases  uf  undniilitt'd  valviihir  heart  disease, 
we  were  able  to  ascribe  y<>  to  a  previous  attaek  of  acute  articular  rheuumtism. 
Following  the  acute  valvular  endocarditis,  which  is  often  nsnociated  with  this 
disease,  marked  thiekenint;  of  llie  valves  oceurs,  due  to  the  ^^nnvlh  of  connect- 
ive tissue.  There  are  als<i  clinnjics  in  the  way  of  contriirtion.  adiiesion,  and 
finally  often  of  i-onstdcrnhle  cnlcificatioii.  The  unavoidalile  rcsaft  of  all  these 
processes  is  that  the  altered  vtilves  are  rendered  incjipablc  of  fuliilling  their 
physiological  function  of  re^dnting  the  circulation.  Inasmuch  as  the  mitral 
valve  is  most  often  Mtta<-ked  by  enilncarditis  when  asstK-infrd  with  acute  articu- 
lar rlieuniatisni,  wo  find  mitral  disease  ])redoruiniiting  arnon;;  rheumatic  valv- 
iihir troubles;  hut  lesions  of  the  aortic  valves,  rheumatic  in  ilieir  origin,  arc 
hy  no  means  rare. 

If  we  find  a  valvular  lesion  in  a  patient  who  has  never  sufTered  from  articu- 
lar rhcunuitisni  or  chorea,  we  may,  in  yome  cases,  be  able  to  refer  the  origin 
of  the  valvular  trouble  to  a  jirevioua  attack  of  acute  cndwarditis,  excited  by 
one  of  the  other  causes  alK>ve  mentioned.  Thus  it  is  well  known  that  acute 
endocarditis  may  *xcur  in  the  conrse  of  scarlet  fever,  diphtheria,  and  typhoid 
fever,  and  eventuate  in  chronic  disease,  but  this  is,  according  to  our  experience, 
very  rare. 

In  quite  a  large  number  of  cases  of  heart  disease,  however,  we  cannot  ob- 
tain a  history  of  acute  endocarditis.  We  have  to  do  here  with  an  endocarilitis 
which  is  chronic  from  the  start,  wliich  also  leads  gradually  to  thickening,  con- 
traction, fidhcsion»  nnd  calcification  of  the  valves. 

The  cause?  of  tliis  chronic  fibrous  endocarditis  are  probably  the  same  as  of 
acute  articular  rheumatism,  hut  in  such  cases  they  act  from  the  start  in  a 
■chronic  manner.  Perhaps  often  there  may  have  been  an  incipient  acute  endo- 
carditis, whose  course  was  iinperceived.  We  not  infrequently  learn  from  pa- 
tients with  chronic  heart  disease,  who  liave  nevi>r  had  an  attack  of  acute 
articular  rheumatism,  that  in  former  years  they  did  suffer  repeatedly  from 
mild  rheumatic  jfains,  to  which  they  paid  little  attention.     Furthermore,  it  is 
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"by  no  means  exceptional  to  obBerve  that  sucli  patients  with  a  weU-dcvt'loped 
canliac  vnlvular  k-sion  later  on  uuderg^o  one  or  more  nttacks  of  acute  poly- 
arthritis. Heart  disease  is  al(?o  rarely  aKS(x:iatetl  with  genuine  chronic  ar- 
thritis defomians.  In  other  cases  of  valvular  disease  we  inu^t  consider  the  pos- 
fiihility  of  otiier  lesions,  some  infectious,  some  [jerhaps  of  a  chemicjd  and 
mechanical  nature.  Here  helong,  in  the  first  phice.  those  cuscy  of  cardiac 
disease  which  are  associated  with  ^encrnl  arteriosilerosis  (iithernnia  of  the 
hlood  vessels).  Indeed,  atluTQinatotis  clegenerntinn  of  the  aorta  scema  some- 
times to  extend  directly  to  the  aortic  valves,  and  thus  cause  a  valvular  lesion. 
Every  jeiinlo^ital  factor  favoral)ie  to  general  nrti'rio.sclerosis  is,  therefore,  im- 
portant in  the  letiolo^y  <>f  valvular  ilisease.  This  inchides  advani'ed  life,  excess- 
ive physical  labor,  alcoholism,  and  f^cnuine  gont.  Another  important  cause 
is  syphilis.  Of  late  years,  since  we  have  paid  more  attention  to  this  last  factor 
than  formerly,  we  have  ohserved  many  cases  of  valvular  disease  which  were 
almost  certainly  of  sypliilitic  origin.  In  particular,  lesions  of  the  aortic  valves, 
when  there  is  no  evidence  of  otlicr  causiatinn,  must  awaken  our  susjticion  of 
syphilis.  There  remains  to  be  mentioned  the  induenec  of  chronic  nephrrtia 
upon  the  development  of  cardiac  valvular  diseat^e,  although  in  the  not  infre- 
quent cases  in  which  chronic  ncplirilis,  particularly  of  the  interstitial  variety, 
is  associated  with  chronii-  t^ndnijinlitis,  it  is  not  always  easy  to  determine 
jj  whether  lM)lh  conditions  are  reJatcrl  in  the  way  of  cause  and  etTect,  or  whether 

il  they  are  both  secondary,  and  both  alike  the  result  of  some  third  unfavorable 

I,  influence.     A  hereditary  predisposition  to  heart  disease  is  not  very  frequent, 

II  but  yet  it  can  he  nuule  out  with  ct-rtainty  in  many  cases.     We  have  ourselves 

aeen  five  menilKTs  of  the  sniiie  faniilv  who  have  sulfcred   from  chronic  heart 
||  disease,  some  from  pure  valvular  iHsease  and  some  from  severe  so-called  idio- 

il  pathic  hyiwrtrophy.    Perhaps  the  very  frequent  occurrence  of  heart  disease  in 

H  many  families  is  also  eonnei-ted  with  a  special  family  predisposition  to  rheu- 

II  matic  affections,  the  occurrence  of  wiiich  preclisjKJtiitinn  cannot,  in  our  opinion, 

II  \ye  denied.     Finally^  a  small  number  of  case?  of  iieart  disease,  especially  in  the 

I  right  side  of  the  iieart.  depend  upon  anomalies  of  development  of  the  heart — 

congenital  heart  disease. 

Valvuhir  disease  of  the  heart  *Kcurs  at  every  age  of  life.  The  time  of  origin 
of  moi^t  cases,  correspoudiujj^  in  fiart  to  the  tM-eurrence  of  acute  articular  rheu- 
matism, falls  in  youth  and  midiHe  ajL^e,  somewhere  between  eighteen  and  forty; 
but  severe  valvular  disease  is  not  iufreijuent  even  in  children  ;  while  late  in  life 
the  clinical  picture  of  valvular  iliseaee  is  often  confused  by  the  simultaneous 
presence  of  getu»rsl  arterioselerosis,  jiulmonary  eniphysenm,  or  kidney  trouble. 
Heart  disease  is  said  to  he  rather  mere  frequent  in  the  female  sex  than  in  the 
mnlc.  Women  with  heart  <lisease  not  infrequently  date  their  symptoms  from 
pregnancy  and  tlie  puerperiurri. 

GENERAL  PATHOLOGY  OF  VALVULAR  DISEASE   OF  THE 

HEART 

Every  valve  of  the  heart,  in  order  to  fulfill  its  pliysiological  task,  must, 
on  tlie  one  hand,  open  perfectly  at  the  right  time  in  order  to  furnish  a  free 
passage  to  the  hlood  current  through  the  appropriate  orifice,  and  muni,  on  tlie 
other  hand,  close  firmly  and  j>erfectly  at  the  right  time  in  order  to  make  any 
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abnormal  huL-kward  tlow  of  blood  inijiogniblo.  la  both  relations  the  funciion 
of  the  valves  may  ho  disturbed  by  chronic  cndwarditid,  the  diMurbauec  being 
the  result  of  their  anatouik*al  dianges.  If  the  tips  of  the  valves  are  ehortencd 
on  their  free  edges  by  contraction,  or  if  the  complete  unfolding  of  tlie  nuriculo- 
ventricular  valves  in  hindered  by  a  shortening  of  their  chorda;  teadinse,  the 
closure  of  the  valve  cannot  be  complete.  At  the  moment  when  the  closure 
of  the  valve  is  neoes«ary  a  fissure  remnins  open  l>elween  its  apices.  We  call 
this  condition  an  insullicioncy  of  the  vHlve.  On  the  other  hand,  the  valves 
may  lose  tlieir  capability  of  free  and  sullicient  separation  from  one  another, 
as  a  result  of  thickening  and  calcification  of  the  connective  tissue,  and  alK> 
as  a  result  of  adhesions  of  the  points  of  the  valves  with  one  another.  At  the 
moment  when  the  blood  current  should  jjass  freely  through  the  open  orifice, 
the  valve  remains  a  stiff,  narrnw  ring,  through  which  the  blood  must  force  its 
way — stenosis  of  the  orifice.  The  changes  in  Ihc  vnlves  are  often  of  such  a 
sort  that  they  cause  at  the  same  time  botli  an  insulliciency  of  the  valve  and  a 
Btenosie  of  the  orifice.  The  thickening  and  calcification  of  the  valves  in  steno- 
sis cause,  as  a  rule,  a  valvidar  insuiricieut-y  at  the  same  time;  but  an  insufQ- 
ciency,  set  up  by  a  conlracti<iii  uf  the  edges  «f  liie  valves,  may  occur  without  a 
coincident  stcnoMs  of  the  urifice. 

The  alinonnal  and  injurious  elTcct  of  a  vuKuIar  lesion  upon  the  circulation 
in  the  heart  is  felt  in  two  directions.  Kither  the  olistaeles  to  the  circulation  are 
increiitied  in  certain  places,  nr  there  is  a  greater  diastolic  distention  of  certain 
]»irtioMs  of  the  heart,  l^olh  cirnimsttincf'.^  uf  coiirsi'  (Icnunid  greater  cardiac 
effort.  If  the  heart  were  to  labor  with  only  the  same  degree  of  energy  as  under 
normal  conditions,  in  spite  of  the  incfenscd  resistance,  or  in  spite  of  the  greater 
distention,  tftere  would  speedily  be  an  imjiairment  of  circulation,  incompatible 
with  the  continunncc  of  life:  for^  if  tfie  increased  resistance  were  n(»t  overcome, 
or  if  the  abnorniMlly  distended  cavity  were  not  properly  eni|>tied,  there  would  at 
once  be  a  rapidly  increasing  conge.'*tion  behind  the  diseased  valve^  and  beyond 
it  a  constantly  diminishing  pressure.  We  can  speak  of  n  riroulation  of  the 
blood  only  when,  in  a  given  interval  of  time,  exactly  as  much  blood  is  driven 
out  of  the  heart  «s  ilnws  into  it.  The  slightest  ditferencc  in  this  regard  would, 
in  a  very  brief  perinil,  produce  such  a  congestion  of  lilood  in  the  veins  and  such 
a  diminution  of  blood  in  the  arteries  that  the  demand  of  the  tissues  for  oxygen 
could  no  longer  be  satisfied,  and  death  would  l»e  the  nei^e.ssarv*  result.  A  nor- 
ma! circulation  is  maintained  so  Inng  iis  the  rapidity  (the  inonicntum)  of  the 
blood  stream,  as  well  as  the  amount  fif  arterial  blood,  whicli  flows  into  the 
organs  in  a  given  interval  of  time,  is  sulliciently  great.  Withal,  the  circulation 
must  at  any  time  be  capable  of  immediate  adaptation  to  any  temporary  in- 
crease in  the  demands  of  the  organs,  as,  for  example,  witen  there  is  liodily 
exertion.  The  aniotint  of  blood  flowing  through  the  orgjins  in  a  given  time 
depends  upon  the  degree  of  distention,  tlie  frequency  of  contraction,  and  the 
complete  emptying  of  the  left  side  of  the  heart.  This  amount  (**  the  size  of 
the  circulation  '')  may  be  diminished,  and  yet  the  circulation  continue  as  sueh ; 
but  that  the  circulation  can,  in  spite  of  the  disturbance  occasioned  by  a  valv- 
ular lesion,  still  be  imiiulained  in  a  Batisfaetory  manner  is  due  to  the  capa- 
bility of  the  lienrt  of  overcoming  the  obstacles  to  the  circulation  by  means  of 
increased  work.  It  is  one  of  the  wisest  contrivances  in  our  organism,  that  the 
heart  has  control  of  a  reserve  fund  of  strength,  which  comes  into  action,  if 
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need  be,  in  a  way  U)  coni[H?uHate  as  far  as  possible  for  any  disturbance  of  the 
circulation.  This  explains  wliy  a  man  witli  valvular  disease  of  the  Ijeart  may 
be  almost  perfectly  well  for  a  long  time,  while  tlie  increased  work  «f  certain 
portions  of  his  heart  suffices  to  kuep  up  an  afiproxiniately  normal  circulation 
in  spite  of  the  existing  valvular  (li«c!i?c.  \Vc  cull  u  heart  disease,  in  which 
there  is  at  least  no  marked  disturliance  of  circulatianj  a  coiupenFalcd  lieart 
disease. 

The  abnormal  increase  in  functional  activity  of  certain  portions  of  the 
heart,  associated  with  every  cardiac  lesion,  ami  rcfcniblc  in  every  case,  as  we 
liave  said,  either  to  increased  rcFistancc  or  to  incrca^ctl  distention,  results  in 
a  hypertrophy  of  those  particular  portions  of  the  heart,  just  as  in  the  case  of 
any  other  muscle.  The  development  of  this  hypertrophy  may  be  explained 
l»y  the  fact  that  the  increased  labor  involves  a  greater  tatiibolism  in  the  cardiac 
muscle,  and  tliis  fn  turn  is  fallowed  by  an  increasnl  t<'ti<lcncy  to  assimilation 
and  growth  of  the  muscle.  The  hyjjcrtrojihy  does  not  consist  of  an  increase  in 
thickness  of  the  individual  muscular  tihers,  but  chielly  of  an  increase  in  num- 
ber. The  total  bulk  of  the  cardiac  muscle  increases,  and  thus  its  capacity  for 
work  naturally  becomes  greater.  It  goes  without  sayin*^  that  increased  nutri- 
tive processes  and  a  large  supjily  of  nourishment  for  the  heart  arc  necessary 
to  bring  about  such  a  hypertrophy,  by  which  alone  a  con»|)cnsation  of  the  heart 
disease  is  possible  for  any  length  of  time.  Ileuce  we  tiud  tlie  secondary  hy[>er- 
trophy  of  the  heart  absent,  or  at  least  only  imperfectly  developed,  in  feel)le 
individuals,  especially  in  those  who  have  sutfered  from  some  other  chronic 
wasting  disease  besides  the  heart  disease,  such  as  phthisis  or  carcinoma.  With 
this  hy]K?rtruphy  of  the  cardiac  muscle,  however,  there  is  also  associated  a  |)er- 
uianent  dihitntion  of  those  heart  cavities  which  have  to  take  up  increased 
amounts  of  Llood  during  their  diastole.  To  the  extent  to  which  this  dilatation 
aids  the  circulation,  it  nuiy  be  termed  conipensatory  flilatation. 

Although  tlie  eom]»ensutory  processes  in  (he  heart  may  prevent  for  a  long 
time  any  marked  disturbance  of  the  circulation,  the  already  overburdened 
heart  chu  no  longer  completely  satisfy  any  excessive  demands  upon  it,  even  in 
a  com[)cnsated  heart  disease.  Hence  patients  with  a  compensated  heart  disease 
are  free  from  subjecti\e  disturbance  only  wlten  they  remain  at  rest,  while  the 
signs  of  a  disturbed  circulation  usually  become  quite  apparent  on  slight  physi- 
cal exertion. 

The  hypcrtrofihied  cardiac  muscle  can  seldom  supply  permnnently  the  ab- 
normally <;reat  drafls  uiade  upon  it.  There  Ihmlly  comes  a  tondilion  of  '*  fa- 
tigue," i}f  "cardiac  iut^utlkiency."  The  cause  lies  eitlier  in  the  inerease  of 
tlie  valvular  disease,  so  that  the  hindrance  to  tlie  blood  current  caused  by  it  can 
no  longer  he  completely  overcome,  or  in  the  fact  that  the  nervous  and  muscular 
elements  in  the  heart  have  their  powers  gradually  impaired  by  a  disturbance  of 
circulation  in  tiie  heart  itself. 

Very  often  a  chronic  myxarditis  becomes  associated  with  the  valvular 
lesion  (chronic  endocarditis),  and,  naturally,  further  diminishes  the  working 
capacity  of  the  heart.  In  conse<iiionoe,  the  cardiac  muscle  loses  its  tone,  the 
heart  chand>er9  can  no  longer  eomplctciy  empty  themselves,  and  as  a  result 
of  the  stasi.s  there  is  a  gradually  increasing  filling  up,  until  a  eondilicui  of 
overdistention  or  of  so-called  congestive  dilatation  supervenes.  In  short,  in 
every  lieart  disease  the  moment  may  finally  come  when  the  capacity  of  the  heart 
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has  reached  its  limit,  and  hence  the  compensaliou  of  the  heart  disease  ceases. 
The  results  of  stasin  now  ap|>ear  with  increasing  severity  iu  the  dilTerent 
organs,  as  we  shall  k-arn  to  recognize  later  on,  and  the  patient  finally  suecumtM 
to  tlieni,  uule»8  some  intercurrent  event  puts  an  euil  U\  life. 

After  these  general  remarks,  which  will  be  uinlerstood  hotter  on  residing 
vhat  follows,  we  will  pass  on  to  the  special  description  of  the  different  forms 
of  heart  disease  and  their  physical  signs. 


VARIOUS  FORMS   OF   HEART   DISEASE   AND   THEIR 
PHYSICAJL   SIGNS 

1.  Insufficiency  of  the  Mitral  Valve. — Mitral  insufficiency  is  one  of  the  most 

fre<n»t^rif  I'dniih  of  heart  disi-nsi.  It  di'M-lnps  in  acute  or  chronic  endocarditis 
of  the  mitral  valve,  from  contraction  of  the  free  edges  of  the  valve  or  from 
sl»>rteniug  of  liie  chonhe  tendiiue.  In  rare  cases  it  comes  on  from  partial 
adlu'sion  of  the  valves  to  the  walls  of  the  ventricle. 

Tlic  closure  of  the  mitral  valve  ocriirt^  nornially  at  each  systole  of  the  left 
ventricle.  It  pixnents  the  return  of  blood  from  the  left  ventricle  to  the  left 
auricle.  If  the  mitral  valve  is  insufficient  and  its  closure  is  incomplete,  at 
every  systole  of  the  loft  ventricle  n  pnrt  of  the  hlnod  is  tfirown  hack  from  it 
into  the  left  auricle  through  the  ojtt'ti  space  of  the  ostium  vcnosum.  This 
ahnomuil  ha<'k\vard  wave  cnccuinters  the  Itlmwl  current  coming  in  an  opposite 
direction  into  the  left  auricle  from  the  piihnonary  veins.  Tlie  meeting  of  these 
two  opposing  currents,  as  well  as  the  stream  of  regurgitant  blood  pressing 
throutjh  the  open  chink  in  the  mitral  valves,  sets  the  hlood  in  a  whirl,  and 
this  iinpini^ing  upon  the  tense  edges  of  the  valves  produces  a  loud,  hlowing, 
systolic  murnmr.  We  hear  this  niurnmr  h>udest  at  the  apex  of  the  heart, 
corresjxmding  to  the  law.s  of  conduction  in  the  thorax;  yet  it  usually  is  propa- 
gated so  far  that  it  may  often  he  heanl  at  the  other  cardiac  orifices,  although 
not  so  distinctly.  A  loud  systolic  mitral  rnnrmur  can  also  be  heard  sometimes 
in  the  hack,  on  the  left,  and  occasionally  on  the  right.  In  some  few  eases 
the  systolic  nnirmur  of  mitral  insufficiency  is  heard  best  in  the  second  left 
intercostal  sjidcc.  This  is  said  to  he  due  to  the  fact  that  the  murmur  occa- 
sioneil  by  tlic  commotiipn  in  the  left  ventricle  is  especially  well  comlucted  by 
the  left  auricular  ap[tendix  which  is  near  to  the  anterior  chest  wall  (Xaunyu). 
Curschmauu  tms  poiutcil  out  that  this  is  particularly  apt  to  happen  in  cases 
of  incipient  mitral  insulficiency ;  hut,  as  a  rulej  even  in  these  cases,  the  mar- 
mur  is  found  at  the  apex  of  the  heart.  In  most  instances  the  systolic  muscle 
sound  of  the  left  ventricle,  the  so-called  first  sound  of  the  heart,  can  also 
he  heard  hcsiiles  the  systolic  murmur.  It  can  l>e  heard  rather  helter  if  the 
ear  is  slightly  removed  from  the  cur  piece  of  the  stcthosco[>c  |  meaning  the 
monaural  instrument].  Exceptionally  tlie  sound  may  be  com[ih'tely  obscured 
by  the  murmur  The  second  sound  is  often  not  to  he  heanl  at  the  apex,  prob- 
ably IxH-ause  it  is  ijhscured  by  the  relatively  protracted  nuirmur. 

Since  the  left  auricle,  at  each  systole  of  tlie  ventricle,  receives  blood  from 
two  sides — its  normal  quantity  from  the  pulmonary  veins,  and,  besides  that, 
the  abnormal  blood  wave  from  the  left  ventricle — it  becomes  much  dilated. 
At  the  next  diastole  of  the  left  ventricle  the  whole  amount  of  blood  collected 
in  the  aurii-le  under  increased  pressure  pours  into  the  left  ventricle  through 
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the  mitral  valve,  wliich  is  now  wide  open  (8up{)0sing  a  pure  insufficiency  of  the 
valve  without  any  steuosi**).  We  R'e,  tlieu,  that  in  pure  niitrul  iusuHiciencv 
the  left  ventricle  must  lie  filled  lx.\vond  the  nurnial  amount  durin;^  the  diastole. 
The  left  ventricle  must  also  expel  in  the  following  evstole  an  abnonnallv  large 
aiii'tunt  of  1>I(MJ(;1,  Altli:itu>(h  l>v  this  coiUi'aetion  only  a  part  of  the  hlood  reaches 
the  aorta  iu  the  direction  of  tlie  normal  hloocj  current  while  a  part  pours  back 
into  tiie  auricle,  the  work  of  the  left  ventricle  is,  of  course,  excessive.  Thus, 
in  pure  mitral  insutficieucv,  the  left  ventricle  is  dilated  as  a  result  of  its 
increased  filling  in  diastole,  and  is  iij^perlrophied  as  a  result  of  its  increased 
labor.  The  general  arterial  ten>iii>n  remains  approximately  normal.  It  is  nnt 
increased,  since  a  part  of  tlie  ainioniial  amount  of  blood,  which  pours  out 
of  the  left  ventricle  at  every  systole,  flows  backward  into  the  auricle.  So  long 
as  the  left  ventricle  is  completely  emptied  by  vigorous  contractions,  the  aorta 
receives  almiit  the  normal  amount  of  blixid,  and  the  radial  pulse  remains,  there- 
fore, in  cases  of  pure  mitral  insutJiciency,  of  about  llu'  normal  strength  and 
tension. 

The  anomalies  in  the  movements  of  the  blood  in  mitral  insufficiency  pro- 
duce still  other  effects.  We  have  alrpadv  seen  that  the  left  auricle  is  dilated 
from  its  ovcrHliin»^.  It  also  becomes  liypertro[diicil,  po  far  as  its  weak  niuscu- 
Jar  structure  permits,  but  it  is  not  in  itself  capable  of  compensating  for  the 
disturbance  wfiich  the  pulmonary  circulation  sulfers  from  the  mitral  insuffi- 
ciency, for  the  back  current  from  the  left  ventricle,  and  the  consequent  hi^h 
pressure  in  the  left  auricle,  must  plainly  offer  an  abnormal  hindranuc  to  the 
flftw  nf  blood  from  the  pulniomiry  veins.  This  stasis  sets  back  through  the 
pulmonary  capillartes  and  arteries  into  the  right  ventricle.  This  may  be 
recognize*!,  on  pliysical  examination,  by  the  change  in  the  pulmonic  second 
gound,  which  is  louder,  more  vaKiilar,  and  "accentuated,"  since  the  closure 
of  the  semilunar  valves  in  the  pulmonary  artery  now  takes  jdace  under  the 
abnornjally  hi^jh  pressure  which  prevails  in  the  arteries  of  the  lungs.  The 
right  ventricle  has  the  task  of  overcoming  this  abnormal  stasis  in  the  pulmo- 
nary circulation.  It  can  overcome  the  abnormal  resistance  in  tlie  pulmonary 
circuhition  by  increased  work,  and  as  a  result  it  Iiecomes  hyperlrophied.  So 
long  as  the  hypertrophy  of  the  right  ventritlc  suflicLS  to  maintaiu  the  normal 
pulmonary  circulation,  the  stasis  extends  no  fartlier  backwanl,  but  in  the 
later  stages  of  heart  disease  we  see  the  right  ventricle  hecuming  paralyzed, 
and  more  and  more  dilated  as  a  result  of  stasis.  The  flow  of  venous  blood 
frtmi  the  ln>dy  into  the  right  auricle  and  ventricle  is  ni)W  remlernl  nu^re 
difficult.  The  signs  of  venous  stasis  become  manifest;  the  patient  has  a 
cyanotic  hue,  congestive  cedcma  apjiears  in  the  face  ami  the  extrenrities,  symp- 
toms of  passive  congestion  of  the  liver,  spleen,  and  kidneys  appear,  and,  in 
short,  there  is  developed  the  [iiL-turc  of  an  uncompensated  heart  disease. 

If  we  now  sum  up  the  pliysiral  signs  of  mitral  insiiificiency,  the  different 
methods  of  investigation  give  tlie  following  results: 

IxsFECTiov. — The  cardiac  region  often  seems  rather  prominent,  as  a  re- 
sult of  the  hypertrophy  of  the  heart.  This  protrusion  is  most  marked  in  young 
persons  with  a  yielding  thorax.  The  apex  beat  is,  as  a  result  of  the  dilatation 
and  hy{)ertrophy  of  the  left  ventricle,  displaced  toward  the  left  ami  sometimes 
downward  into  the  sixth  intercostal  space.  It  is  more  extensive  and  stronger 
than  normal  ("  heaving").    The  apex  beat  is  somewhat  displaced  toward  the 


left  as  a  result  of  tht-  hypertrophy  and  dilatation  of  tlie  left  ventricle,  m&d  H 
is  quite  marked.  Besides  that,  we  often  see  a  diffuse  pulsation  in  tlu*  whole 
dardiac  region.  In  tlie  epigastrium  we  sometimes  see  an  epigastric  puliation 
pnjceedinp  from  tl»e  liypertrophied  right  ventritde.  In  cases  u'liich  ar^  no 
longer  perfectly  com|>ensated  the  stasis  in  the  veins  of  the  hody  i>  rendered 
apparent  hy  the  general  cyanotic  apj>earance  of  the  patient  and  the  marked 
filling  of  the  jugular  veins  in  the  neck.  Undulatory  ur  pulsating  movements 
often  <)c*;ur  in  the  latter  (sec*  tricuspid  inHuHuMency,  Wow). 

Palpation. —  By  palpation  likewise  we  i)erccive  the  al>n<»rmal  vigor  and 
extent  of  the  ajK'x  heat,  and  the  displacement  of  tiie  same  toward  the  left ;  and 
often,  alHo,  an  extensive  diffuse  pulsation  over  the  cardiac  region,  and  in  par- 
ticular a  distinct  epigaMric  jndsatiun  due  to  the  right  ventricle.  We  often 
feel  n  systolic  thrill  at  the  a(>e.\  nf  the  heart — a  "cat's  purr" — by  laving  the 
hand  Hat  on  the  cliest.  The  same  whirl  of  blood,  which  is  audible  as  a  mur- 
mur, may  1)6  |:>erceivcd  as  a  fine  tremor  of  the  chest  wall. 

The  radial  pulse  is  quite  strong  and  usually  regular.  The  sphygmo- 
graphic  tracing  of  it  shows  nothing  characteristic  in  mitral  insufficiency. 

l*KRrrssro.v. — This  usually  gives  at  (Irst  only  a  moderate  increase  of  the 
heart's  dullness  to  the  left  (ridt!  illustration  on  page  384,  showing  the  position 
of  the  different  heart  segments),  hut  in  the  later  stages  there  is  at  the  same 
time  an  increase  of  tiie  heart's  dullness  to  the  right,  caused  hy  hypertrophy 
and  dilatation  of  the  right  ventrii-Ie.  The  whole  area  of  cardiac  dullness  may 
finally  extend  two  fingers'  hrcadtli  beyond  the  right  edge  of  the  sternum,  and 
to  the  left  it  may  reach  the  mammillary  line,  or  even  pass  far  l>eyond  it. 

AiTscrLTATioN. — At  the  afiex  of  the  heart  we  hear  a  loud,  quite  long,  pure 
systolic  blowing  murmur,  limited  to  the  systide,  cither  replacing  the  first 
8fHin<l  or  accomiiauying  it.  The  second  sound  is  often  obscure  or  inaudible  at 
the  a|H*.\,  but  the  pulmonic  second  sound  is  increased  and  accentuated.  Aus- 
cultation of  the  vessels  gives  nothing  (rharacteristic. 

2.  Stenosis  of  the  Bfitral  Orifice  (Mitral  Stenosis). — Mitral  stenosis  often 
develops  in  chronic  cnihR-arditis  of  the  milnil  \:ifvi'.  as  a  sequel  to  a  preWous 
insufficiency.     The   valve  constantly  grows  stilTer  and   more  rigid,  and  the 


rFio.  GO. — Pulse  curve  in  marked  mitral  stcnosifl. 
Signs  of  stenosis  gradually  predominate  over  those  of  insufficiency.  TTeneo 
we  very  often  find  stenosis  and  insulficiency  of  the  mitral  valve  combinetl, 
but  often  the  signs  of  stenosis  are  so  much  more  prominent  that  we  can  prop- 
erly 8|)euk  of  a  pure  mitral  stenosis. 
The  disturbance  which  the  circulation  suffers  in  mitral  stenosis  is  much 
greater  than  in  mitral  insufficiency.  In  mitral  stenosis  the  orifice  may  finally 
become  so  narrow  that  it  scarcely  admits  an  ordinary  Icfld  pencil.  The  influx 
of  blood  into  the  left  ventricle  is  accordingly  much  impeded.  During  the 
diastole  of  the  left  ventricle  the  blood  must  force  its  way  through  the  stiff  and 
narrow  ring  of  the  mitral  valve.     In  this  way,  eucb  time  there  are  caused 
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irregular  whirling  movemenU  in  the  blood,  and  abnormal  vibrations  of  the 
niitriil  valve,  giving  rij^e  in  TiK«*t  cases  to  an  audible  diastolic  niumiur.  In 
mitral  Btenosis  the  Itjft  ventricle  receives  less  than  its  normal  amount  of 
blood,  and  therefore  it  has  no  direct  occasion  for  hypertrophy,  and  in  fact 
it  is  sometimes  found  at  the  autopsy  to  he  comparatively  ^inall  and  to  be 
crowded  backward  by  the  enorimmsly  ililatcd  and  fiy])oitro|jhied  [itrht  heart. 
If,  nevertlielegs,  we  often  find  hyjK'rlrophy  of  the  left  ventricle  in  eases  of 
mitral  stenosis,  it  is  for  the  rea.son  thul  laitral  stunosi^  usually  develops 
gradually  from  a  previous  insufficiency  of  the  valves.  That  is,  the  chronic 
endocarditis  occasions,  proliably  in  every  case,  (irst,  an  insutTicieney  of  the 
valve,  which  is  later  followed  liy  stenosis  as  the  chaii^^e  [>n)gresses.  As  insuf- 
ficiency of  the  mitral  valve  leads  to  hypertrophy  of  the  left  ventricle  {tndc 
supra)  y  we  find  it  to  persist  even  at  a  time  when  stenosis  has  l)ecome  the 
prominent  lesion.  In  other  cases  of  stenosis,  hypertro[)hy  of  the  left  ventricle 
is  due  to  certain  asstx-iated  conditions,  such  as  arteriosclerosis  or  chronic 
nephritis.  And  linally  we  should  also  cnnsidcr  Friedreich's  theory,  that  ex- 
treme venous  congestion  may  extend  into  the  capillaries,  and  thence  linally 
occasion  ahnorn^al  resistance  to  the  arterial  circulation. 

The  radial  pnlse  in  mitral  stenosis  is  approximately  normal,  as  long  as 
the  ventricle  m  sufficiently  filled  with  blond  during  diastole.  In  spite  of  the 
stenosis  of  the  mitral  valve,  the  left  ventricle  may  Jie  satisfactorily  lilledj  and 
this  is  more  likely  if  the  action  of  the  heart  is  slow,  allowing  a  longer  dias- 
tole; and  if,  also,  the  left  auricle  is  still  capable  of  vigorous  contraction.  If, 
however,  the  action  of  the  heart  is  hurried,  and  the  left  ventricle  is  no  longer 
sutfi(ienlly  distended  witfi  Iditod  durin^j  the  diastole,  tlie  radial  pulse  becomes 
small  and  of  low  tension.  Marked  arrhythmia  is  very  often  present  in  mitral 
stenosis,  probably  because  of  the  insufficient  amount  of  arterial  blood  supplied 
to  the  myo<ardiiiri»  and  its  ganglia,  or  because  of  a  concomitant  myocarditis. 

The  hindrance  to  the  fl*>w  into  the  left  ventricle  in  mitral  stenosis  soon 
leads  to  a  marked  stasis,  which  extends  to  the  right  side  of  the  heart  through 
the  left  auricle.,  and  the  pulmonary  veins,  capillaries,  and  arteries.  The  left 
auricle  is  dilated  tirst  (often  to  an  enormous  extent),  and  its  walls  are  hyper- 
trophied,  but  it  can  overcome  only  a  very  small  part  of  the  resistance  at  the 
mitral  orifice.  The  right  \etitricle  can,  i)y  nmre  work,  so  increase  t!ie  pres- 
sure in  the  i>olmouary  vessels  that,  in  spite  of  the  narrowed  orifice,  an  a[>prox- 
imately  suUicient  quantity  of  blood  may  pour  into  the  left  ventricle.  Hence 
we  iind  in  mitral  stenosis  a  very  marked  hyperlro[)hy  and  dilatation  of  the 
right  ventricle.  The  stasis  in  tlie  pulmonary  circulation,  mnnifcsted  objec- 
tively by  the  accentuation  of  the  jmlmonic  seeund  sound,  has  as  a  result  a 
gradually  developing  ectasia  of  the  pulmonary  capillaries.  Thickening  of  the 
intima  of  the  pulmonary  arteries  and  veins  also  usually  develops.  (See  the 
chapter  rui  Brnwn  Induration  of  the  Lungs.) 

The  results  of  physical  examination  are  as  follows: 

In8I'Ection. — The  whole  cardiac  region  may  seem  slightly  prominent, 
a  result  of  the  hypertrophy  of  the  heart.  This  protuberance  is  most  marked 
in  children  with  their  yielding  thoracic  walls,  The  heart's  action  is  usually 
extended  over  a  larger  area,  iiut  in  pure  mitral  stenosis  the  apex  beat  is  no 
stronger  than  usual,  though  often  displaced  to  the  left.  We  frequently  notice 
a  marked  pulsation  in  the  epigastrium,  produced  by  the  right  side  of  the 
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Iiearl.     The  ju^ulur  vtans  are  apt  to  be  prumijieut,  and  show  the  differem 
forni8  of  undulalory  and  pulsating  movement. 

PaJjPATIon. — This  also  gives  signs  corresponding  to  the  enlargement 
of  the  heart  (sternal  and  opigaMrie  piilfintion).  We  sometimes  feel  the  pul- 
sation of  the  dilated  rigid  aurie!e  [vith  infra)  even  to  the  right  of  the 
sternum.  In  some  canes  we  feel  a  diastolic  thrill  at  the  apex  of  the  hearty 
which  alcme  may  almost  establish  the  diagnosis  of  mitral  stenosis.  This  thrill 
arises  from  the  same  vertiginous  currents  in  the  blood  which  form  the  basis 
of  the  diastolic  murmur  (vi'Je  irtfra).  The  radial  jmlse  is  small  in  every 
ease  of  pcvere  mitral  stenosis,  and  is  very  often  irregular. 

Perctssion. — Percussion  shows,  in  the  tii-st  place,  an  extension  of  cardiac 
dullness  toward  the  right*  reaching  to  the  right  edge  of  the  sternum,  or  far 
beyond.  DullncHs  also  extends,  as  a  rule,  farther  to  the  left  than  normal. 
This  is  in  pari  due  to  {\w  hypertrophy  ftf  the  left  ventricle  {vide  supra),  in 
part  10  a  dihUation  of  the  right  side  of  tiie  heart,  so  great  as  to  push  the  left 

ventricle   backward   and 
to  the  left.     The  great  m 
distention   of  the   right  H 
ventricle   causes   an    en- 
largement   of    the    car- 
diac dullness  upward.       ■ 

We  have  often  l>een 
a  I  lie  to  convince  our- 
wlves  hv  autopsies  that 
the  extension  of  cardiac 
dullness  upward  (abso- 
lute dullness  beginning 
about  the  third  rib),  in 
mitral  stenosis  as  well 
as  in  almost  all  other 
hypertrophies  of  the 
right  ventricle,  usually 
results  from  the  right 
ventricle  itself,  and 
more  es|)ecially  from 
the  dilatation  of  the 
riglit  conus  arteriosus. 
A  marked  extension  of 
cardiac  dullness  toward 
the  right  and  beyond 
the  right  eternal  edge. 
is  alnn)?t  without  excep- 
tion ascnbahle  to  dila- 
tation of  the  right  auricle.  The  right  auricle,  as  is  not  always  remendjere<l,  lies 
not  above,  but  to  the  riglit  of  the  right  ventricle.  In  hearts  with  enlarged  right 
ventricle,  the  right  atrioventricular  boundary  alinogt  always  nine  perpendicu- 
larly, so  that  the  base  of  tlie  heart  is  formed  hy  the  rii^ht  auricle  and  the  right 
ventricle.  In  the  adjoining  sketch  (Fig.  i>l )  the  position  of  the  various  car- 
diac segments  is  demonstrated  as  found  in  almost  all  mitral  lesions,  especially 
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Fio.  61 . — The  poeitioD  of  the  various  cardiac  M'Kni«>nU  in  mitral 
stenosis,  r.  Vo.  ia  the  dilatinl  right  imrirle;  r.  Vc,  the  di- 
latt^l  right  ventricle;  Con.  a,  the  rijcht  conus  urtcrioaus;  /*., 
the  pulmonary  artery;  .1,  the  anrtn;  /.  Ve.,  the  left  ventri- 
cle pushed  toward  the  left  and  backward. 
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in  mitral  stenosis.  The  relations  of  the  various  portions  to  the  enlarged  cardiac 
dullness  are  easily  recognized.  Only  exceptionally  are  the  relation**  otherwise. 
Thus,  we  onct?  saw  a  case  of  mitral  stenosis  in  wliicli  the  left  auricle  was  so 
enumiously  dilated  that  it  extended  toward  the  right  behind  and  hcyond  the 
right  aurii-le,  and  wa8  a  prominent  factor  in  the  increase  of  cunliac  dullness 
toward  tiie  riglit,  observed  during  !ife.  At  times  the  upward  increase  in  heart 
dullness  is  also  caused  by  a  distended  right  auricle. 

Auscultation. — The  characteristic  auscultatory  sign  of  mitral  sienosis  is 
the  diastolic  [presystolic]  iuunnur  at  the  apex.  This  is  never  so  loud  and 
blowing;  as  the  systolic  murmur  of  in^:ulticicncy,  but  it  usually  sounds  more 
rolling  or  rippling.  It  is  haidest  at  the  ape\,  and  It  is  transmitted  only 
slightly  toward  the  base.  Since,  m  lias  l>cen  said,  the  left  ventricle  in  mitral 
stenosis  is  sometimes  pushed  to  the  left  and  backward  by  the  very  much 
enlarged  right  ventrirle,  in  looking  for  the  murmur  we  must  often  go  far  to 
the  left,  in  order  not  to  auscult  the  right  ventricle  only. 

The  origin  of  the  murnuir  is  easily  explained.  In  the  diastole  of  the  left 
ventricle  the  blood  current  must  force  its  way  through  the  narrow  mitral 
orifice,  whence  vertiginous  movements  arise  in  the  bloo<l,  and  produce  the 
munimr.  Since  the  blood  flowing  tiirougb  the  narrow  oriMce  1ms  a  current  of 
relatively  slight  intensity,  the  murmur  pnxiuced  by  it  cannot  be  very  Inud. 
Indeed,  in  the  most  extreme  cases  of  mitral  stenosis,  the  nuinnur  is  particu- 
larly apt  to  be  very  faint,  and  wlicn  the  heart's  action  is  hurried  and  irregular, 
entirely  inaudible.  Not  infreijoently  the  murmur  is  not  iieard  until  tJie 
second  half  of  diastole,  that  i^,  when  the  contraction  of  tiie  left  auricle  gives 
a  fresii  impulse  to  the  current  of  blood  streaming  tln'ougb  the  stenosed  orifice. 
A  murmur  of  this  sort,  which  is  audible  only  at  the  end  of  diastole,  and  passes 
with  iL  distinct  cresceiulo  diret-tly  into  the  loud  systolic  sound  aiul  ter- 
miuales  with  this,  is  called  a  prcj^ystolic  murmur.  This  niurmur  can  often 
hv  plainly  felt  if  the  Imud  is  laid  upon  the  apex  of  the  heart,  us  a  presystolic 
thrill. 

It  is  not  very  exceptional  to  find  no  murmur  audible  in  cases  of  extreme 
milral  stenosis.  If  such  cases  do  not  come  umU'r  (ibsttrvation  till  the  last 
stage  of  the  disease,  the  mitral  stenosis  nuiy  readily  be  <vverl(tokwb  We  have 
ourselves  repeatedly  found,  in  cases  of  mitral  stenosis,  that  as  the  lesion  grt'W 
worse  the  distinct  iltastolic  or  presystolic  murmur  gradually  and  completely 
d!Bapj)eared.  This  is  explained  by  the  fact  that  as  the  chink  in  the  valve 
grows  narrower  and  the  weakness  of  the  bctirt  greater,  tho  blood  rs  not  forced 
through  the  narrow  orifice  with  sufficient  vigor  to  cause  audible  vibrations  of 
the  thickened  valves.  If  the  left  ventricle  is  wholly  displaced  backward  by 
the  enormous  increase  in  size  of  the  right  ventricle,  we  have  also  less  favorable 
conditions  for  the  propagation  of  the  waves  of  sound  from  the  mitral  valve 
to  the  ear. 

The  first  sound  at  the  apex  is  maintained  in  pure  mitral  stenosis.  Indeed, 
it  is  often  noticeably  loud  and  valvular.  All  the  later  observations  confirm 
the  view  that  the  systolic  sound  is  a  nmscle  sound,  and  conset|uently  it  is 
probable  that  this  vigorous  first  sound  is  due  to  the  contraction  of  the  left 
ventricle,  which  is  often  h\"pcrtrophicd  (vule  suj/rn,  page  383),  but  never- 
theless, as  a  result  of  the  stenosis,  only  imperfectly  filled.  The  strength  of 
the  first  ventricular  sound  in  mitral  stenosis  affords,  at  any  rate,  a  marked 
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contrast  to  it«  weakness  in  tortic  insufficiency   (vitle   inftn).     We  have  a 
strong  sound  when  llie  ventricle  is  little  tilled,  dinunution  und  dullness  ol 
sound  when  the  ventricle  is  ovcrHlle<l.     If  insutficiem  y  of  the  valve  coexiMs,] 
we  hear  a  (systolic  nmrrnur  usually  along  with  the  first  sound.     In  mitral  ste-' 
nosis  there  is  often  a  very  marked  accentuation  of  the  pulmonic  set'ond  soum 
the  result  of  the  ahnumiaUy  high  tension  in  the  j»ulmonary  artory.     Tl 
pulmonic    second    soutuI    is,    however,   ver}'   often    only    slightly    accentnatedj 
without  our  heiii*j;  alik-  always  to  assign  a  real  cause  therefor.     Perhaps;  there 
is  a  difference  in  the  vihratory  power  of  the  valves.     In  ananuic,  sickly  indi- 
viduals, and  also  in  cases  of  simultaneous  insufliciency  of  the  tricuspid  valve 
{vide  infra)f  there  is  no  accentuation  of  the  second  pulmonic  sound.     Some- 
times, an  a  result  of  extensive  congestion  in  the  systemic  veins,  the  pressure 
in   the  pulmonary  artery,  liiui  with   it  the  utcentuation   of  the  second   pul- 
monic sound,  apj)t»ar  tu  lessen.    Very  often  the  second  sound  at  tlie  base  of 
the  heart  is  "'split*'   (redujdiLatcil).     Tfie  cl*>sure  of  the  Bcmilunar  vah'es  in 
diastole  does  not  hn\}\wn  at  the  name  time  in  the  pulmonary  arteiy  and  in  the 
aorta,  on  account  of  ihc   uneiiual  tuiision  in  Uic  two  vessels,  so  that  conse- 
quently the  two  sounds  are  lieurd,  one  shortly  after  the  other.     But  other, 
still  unknown,  factors  may  operate.     At  times  we  may  hear  no  nmniiur  in 
mitral  stenosis  (vide  supra),  but  only  a  loud  vnUiilar  systolic  and  (liaatolic 
Sound. 

Mitral  stenosis  i?  one  of  ihe  severest  forms  of  heart  4ist»ase.  It  iilmost  always 
causes  greater  sutijct'live  disturbance  than  mitral  insufticiency.  Hypcrirophy 
of  the  right  ventricle  may,  indeed,  maintain  for  a  time  an  approximatxjiy  com- 
plole  coiu|K*nsuriori,  but  the  signs  of  nuirkcd  stasis  in  the  pulmonary  circula- 
tion, ami  further,  in  (he  veins  of  the  Imdy,  are  apt  to  appt^ar  (piite  early.  The 
dislurlianceH  of  eom]H'nsation  which  occur  in  mitral  stenosis  are,  indeed,  par- 
titularly  rtiiweptil)le  of  treatment,  so  that  for  many  years  tliere  may  l)e  times 
of  improvement,  alternating  with  times  of  genera!  circulatory  disturbance 
and  marked  subjective  symptoms.  But  at  last  it  bccttmes  fnipn-isihle  to  regu- 
late the  rii'culation.  The  dys])na'a  gritws  worse,  and  IhuiUy  death  occurs, 
usually  uslnrtMl  in  by  iiuTeasiug  dropsy. 

3.  Insufficiency  of  the  Semitunar  Valves  of  the  Aorta. — Insufliciency  of  tlie 
aortic  vahes  is  due  most  fre'iut'titty  to  contraction  of  tlie  free  edges  of  the 
valves.  Tears,  perlVuations,  or  adhesions  of  the  valve  to  the  wall  of  the 
vessel  more  rarely  Icail  to  insufliciency.  The  cause  of  all  these  changes  is 
either  a  valvular  endocarditis,  which  is  usually  a  se^juel  of  articular  rheuma- 
tism, or  a  general  arterial  atlioronin,  which  extends  gradually  from  the  intima 
of  the  aorta  to  the  valves.  We  have  alrea*iy  referred  to  syphilis  as  a  not  very 
infre«{uent  cause  of  aortic  lesions.  A  rpu^stion  of  practical  importance  is 
whether  violent  bodily  exertion  may  sutldenly  occasion  the  partial  lai^ra- 
tion  of  an  aortic  valve.  Many  clinical  observations,  including  a  recent 
case  of  the  author's,  seem  to  j-how  the  possibility  of  this  e.vtremely  rare 
(HTurrence. 

The  function  of  the  aortic  valves  is  to  close  lightly  at  the  time  of  diastole 
of  the  left  ventricle,  in  order  to  prevent  any  return  of  blood  from  the  aorta 
into  the  ventricle.  If  these  valves  are  iusulficient — that  is,  if  they  do  not 
cloiie  perfectly  at  each  diastole — there  is  a  return  current  of  blood  from  the 
aorta  into  the  left  ventricle. 
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This  regurgitant  rliastolic  wave  seta  the  tense  etlges  of  the  valve  in  vibra- 
tion as  it  passes  over  tlieni.  FnrthiTiiiore,  the  two  currents  of  Itlnotl  imping- 
ing upon  each  other  in  the  left  vumricle,  the  one  an  abnormal  regurgitation 
from  the  aorta,  the  otlier  the  normal  stream  from  tlie  left  auricle,  produce 
irregular  wliirling  niotiojis  in  the  blood.  All  thest*  vibrationii  are  propagated 
to  the  surrountling  stnuture'i,  and  produce  the  loa;^-L'ontinued,  hjowiug.  dias- 
tolic, and  remarkably  charaotorif^tiu  murmur  of  aortic  ijieullicieurv. 

Aortie  insutliciency  causes  an  inunediate  and  great  increase  in  the  de- 
mands upon  llie  left  ventrii'le,  liecause  of  its  ahnornial  difilentinn,  for  it  re- 
itnvt^,  us  we  have  alreiidy  said,  not  niercly  its  normal  <]ujniliini  of  blood  from 
the  left  ventricle,  hut  ulso  the  bhiod  whii  fi  rc;L^urgttufcs  Ihnmgh  the  leaking 
valves  of  the  aorta.  It  is  consequently  overfilled  at  every  diastole,  and  finnlly 
becomes  ]>ennancntly  distended.  Dilatation  of  the  left  ventricle  forms  a  con- 
stant anatojuicnl  lesion  in  every  case  of  aortic  insufficiency,  and  is  shown  not 
only  in  the  dilatntidn  of  tlie  whole  ventricular  tuvity,  but  also  in  the  very 
characlerieitic  ilattcning  of  the  trabeculie  auil  of  the  piipillary  muscles.  There 
is  usually  some  iibrous  thickening  of  the  endocardium  at  the  si><->t  upon  wfiich 
the  regurgitant  blood  current  is  continually  impinging.  The  left  ventricle 
possesses  sutKcient  res€»rve  strength  to  discharge  its  contents  <*om[)letely 
for  a  long  period  by  means  o(  increased  cfF«u't.  This  is  indeed  a  task  like 
that  of  Sisyphus,  since  the  portion  of  the  blood  which  is  thrown  into  tlie  aorta 
is  constantly  rolling  back  into  the  ventricle.  The  increased  demands,  however, 
lead  net'essarily  at  last  to  a  hypcrtro])hy  nf  the  left  ventricle,  often  irreater 
than  is  seen  under  any  other  conditions. 

From  the  facts  enumerated  we  can  easily  understand  the  physical  signs  of 
insutliciency  of  the  aortic  valves. 

I\8i*ECTioN. — The  great  dilatation  of  (lie  left  ventricle  often  pauses  a 
marked  protnision  of  the  whole  canliac  region.  The  diffuse  and  verv  stnmg 
apex  beat,  disjdaced  downward  and  Lo  the  left,  is  especially  striking.  It  uuiy 
usually  \Hi  seen  in  the  sixth  intercostal  space,  outside  the  left  mammillary 
line,  and  sometimes  even  at  tlie  autcriur  axilhiry  line.  Besides,  we  often  see 
a  marked  dilfuse  tremor  of  the  whole  cardiac  region.  There  is  marked  pul- 
sation of  Ihe  carotid  arlerics  in  the  neck.  The  jugular  veins  sliow  undula- 
tion and  pulsation,  when  at  last  compeiisalioii  begins  to  fail. 

IVvM'ATioN. — We  can  ajifireciate  the  hearths  action  to  a  still  greater  extent 
by  pal|mtion  than  by  inspectitui.  The  apex  lM?at  is  very  resistant,  nmssive,  and 
plainly  heaving — that  is,  the  fiuKer  or  stethosco|)c  applieil  to  the  apex  is  lifted 
by  the  beat  at  every  systole.  In  rare  cases  a  diastolic  thrill,  tiorresponding  to 
the  diastolic  murmur,  can  be  felt  over  llu'  base  of  the  heart.  In  two  such  cases 
observed  by  us  the  murmur  had  a  marked  musical  character  (ro/r  infra). 
The  appearances  in  the  arteries  are  given  Ixdtjw, 

PKiifr.ssioM. — IVrcussion  trives  an  extension  of  the  cardiac  dullness  to  the 
left,  beyond  the  left  manmiilbiry  line  and  even  to  the  anterior  axillary  line, 
caused  by  the  hypertrophy  and  dilatation  of  the  left  ventricle.  The  upper 
boundary  of  tlie  cardiac  dullness  is  normal,  or  it  may  extend  up  to  the  third 
rib.  The  right  boundary  is  in  its  normal  place  at  the  left  border  of  the 
Eternum,  but  it  uuiy  also  be  puslied  farther  to  the  riglit,  either  because  the  large 
left  ventricle  of  itself  causes  an  extension  of  the  whole  heart  to  the  riglit,  or 
because  the  right  ventricle  is  also  hypertrophied.     The  latter  change  occur* 


in  pure  aortic  insufficiency  when  the  compensation  is  no  longer  complete,  and 
the  stasia  extends  liackward  from  the  left  ventricle,  tlirough  the  pulmonary 
circulation,  into  the  right  side  of  the  iieart. 

It  may  also  be  remarked  liert?  that,  in  ijisiifhcieufy  of  the  aortic  valves,  the 
ascending  a<M*ta  is  often  considcrahly  dihiled  by  tlie  marked  inipulr^  of  the 
volume  of  blood  pouring  into  it.  A  moderate  degree  of  dullness  is  found  o\*er 
the  dilated  aorta,  which  nuiy  sometimes  be  made  out  at  the  sternal  end  of  the 
second  riglit  intcretistal  >iprtce. 

Auscultation. — Insnllicioncy  of  the  aortic  valvea  is  characterized  by  a 
long-drawii»  loud,  blowing,  diastolic  murmur,  the  origin  of  which  has  been 
explained  alnive.  The  place  in  which  the  murmur  is  heard  loudest  is  not  the 
sternal  end  of  the  second  riixhi  intercostal  space,  the  ordinary  point  for  aus- 
cultation of  the  aorta,  hnl  it  almost  always  lies  farther  to  the  left.  Corre- 
sponding to  t!ie  hackwanl  cunvnt  of  blotnl  toward  the  left  ventricle,  which 
begets  the  murmur,  we  hear  the  latter  loudest  over  the  upper  part  of  the 
sternum  or  even  at  its  left  border.  In  some  cases  the  murmur  assumes  a 
marked  "musical  elmracter'' — that  is,  tliere  is  a  definite  high  musical  tone, 
which  is  due  to  a  tendinous  fiber  arising  from  a  wearing  away  of  the  valve, 
and  set  in  vibration  by  the  diastole,  or  to  some  similar  cause.  The  diastolic 
murmur  is  often  audible  at  the  ajxw,  but  it  is  faint  there.  It  is  only  in  a  few 
exceptional  cases  that  there  is  no  diastolic  nmrmur  in  aortic  insufficiency. 
Sometimes  we  hear  not  only  tlie  murmur,  but  jiIh^p  the  diastolic  sound  of  the 
closing  valve.  During  systole  we  only  rarely  hear  over  the  aorta  a  pure,  loud, 
first  .sound,  but  almost  always  a  short  systolic  murmur.  Tliis  murmur  may, 
of  eourse,  lie  due  to  a(T<>ni|mnying  steno.sifl  of  the  aortic  valves,  but  yet  is  fre- 
quent wheji  tlu'ro  U  insnlJiiieiuy  alouu.  It  is  C'X])!!iiru'd  by  (>.  Hosenbach  as 
being  due  to  the  fart  that  at  the  l^eginning  of  the  systole  nf  the  left  ventricle, 
the  diastoliu  flow  of  blood  ha^  nut  yet  eompletcly  ceased,  so  that  the  emerging 
blood  stream  encounters  this  opposing  current.  This  meeting  of  the  two 
blood  currents  in  the  root  of  tlie  aorta  during  systole  causes  the  vibrations 
which  give  rise  to  the  short  systolic  nmrmur.  It  is  to  be  noted  that  this  cir- 
cumstance also  may  jx^rluips  have  some  influence  upon  the  development  of  the 
h\'pertrophy  of  the  left  ventricle. 

It  is  very  interesting  and  important  that,  as  Traube  pointed  out,  we  find 
the  first  souud  at  the  a^H'x  scarcely  ever  loud  and  jmre,  but  often  very  indis- 
tinct and  nmflied;  or  else  we  hear  a  short  systolic  murmur  instead  of  it  This 
veiling  of  the  first  sound  at  the  apex  of  the  heart  has  theoretic  interest,  because 
it  has  been  employed  as  an  nrguroent  against  the  view  that  tlie  first  mitral 
sound  is  a  muscular  sound;  for  it  k  not,  in  fact,  at  once  a])parent  why  the 
hypcrtrophie<l  left  ventricle  Khonbi  so  often  fail  to  produce  a  distinctly  audi- 
ble tone  by  its  contraction.  But,  as  we  have  already  pointed  out  (see  page 
387),  the  probable  explanation  lies  in  the  previous  overd intention  of  the  left 
ventricle  during  diastole.  This  renders  the  systolic  coutraetion  difficult  and 
somewhat  sb>w.  and  may  be  the  cause  of  the  indistinctness  of  the  muscle 
sound.  In  later  stages  of  the  disease  we  may  also  adduce  jiarenchymatous 
degeneration  of  the  myocardium  as  an  explanation  of  its  feebleness.  The 
systolic  murmur,  often  heard  at  the  apex  in  aortic  insufficiency,  may  depend 
upon  a  c^>existing  triie  mitral  insufriciemy,  but  it  is  prnhahly  often  due  to 
a  relative  insufficiency  of  the  mitralj  since  the  valves,  which  are  normal  in 
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themselves,  can  no  UmfrcT  cause  a  perfect  closure  of  the  left  mitral  orifice  now 
that  Xhv  left  ventricle  is  dilated. 

Sviiii-roMs  IS  TiiK  i*Eiiri'iiEUAL  Ahtekik.s. — Such  remarkable  i-yinptoni8 
nrv  found  in  tlie  peripheral  arteries  in  aortic  insuiliciency  that  they  detiiand 
a  hrief  special  description.  The  first  striking  symptom  is  the  strong  pulsalifui 
not  only  of  the  larger  but  ali^o  of  the  i^maller  arteries,  even  thoHe  the  piil- 
Balion  of  which  i?  nut  gcnonilly  visible.  W'c  sec  and  fuel  not  only  a  strong 
pulsation  in  the  carotid?,  but  also  in  the  tortuous  hradiial  artery,  in  the  radial, 
nhiar,  tem|)oral,,  dorwilis  peiiis,  etc.  We  sometimes  feel  an  arterial  jmlse  in 
the  liver  through  the  abilnminal  walln. 

The  rapid  decline  uf  the  pulse — tlie  pulsus  celer  [Corrigan's  pulse] — ia 
most  characteristic  of  aortic  insutlkiency,  and  is  to  be  felt  especially  in  tlio 
radial  artery,  but  als*)  in  the  femoral,  dor^alitt  pedis,  and  otiicr  vessels.  An 
abnormally  largo  quantity  of  blcwwl  is  thrown  into  the  arteries  from  the  hyper- 
(ntpl]ied  and  diluted  left  ventricle;  lienre  the  high  ascent  of  the  pulse;  hut 
since  the  distenile<l  artery  (|ijick!y  coniracts  again,  and  particularly  as  at  the 
next  diastole  of  the  ventricle  the  blood  escapes  in  two  directions,  into  the  capil- 
laries  and    back    into 


FiQ.  62.-^Pulae  curve  in  uortic  iintufTiLiL-ncy. 


the  ventricle,  an  ab- 
normally nij)id  and 
»dtvp  decline  of  the 
pulse  follows  the  high 
n* ce n  t  of  i t a  \va  ve — 
n  condition  which  ex- 
plains the  "jump- 
ing." "  .springing  '" 
pulse  { pulsus  rvhr) 
of  aort  ic  i  nsu  ffie  ien- 
cy.  The  quality  of 
the  pulse  may  be 
plainly  recognized  also  in  its  sphygmographic  tracing  (see  Fig.  G2).  The 
abnormal  backwurd  wave  may  even  l>e  detected  in  the  capillaries.     We  often 

»Bce  a  markt'd  palhir  of  the  finger  nnils,  rtr  of  the  skin  of  the  forebead  when 
re<ldene<I  by  rubbing,  at  every  diastole  of  the  heart  in  patients  with  aortic 
insuflScicncy — Quincke's  capillary  pulse. 
H  The  auscultatory  phenomena  over  the  arteries  are  connected  partly  with 
^tlte  changing  conditions  of  tension  of  the  arterial  walls.  We  very  often  hear 
a  short,  rough,  systolic  nmrmur  in  the  carotid.     The  second  sound,  which  ia 

I  well  known  to  he  the  transmitted  aortic  second  sound,  is  absent.  Instead  of  it 
*■€  sometimes  hear  faintly  transmitted  the  aortic  diastolic  murmur.  The  sound 
of  the  nuMlium-sized  and  smaller  arteries  is  very  characteristic.  By  ap[dying 
the  stethoscope  lightly  we  hear  over  the  femoral,  the  brachial,  and  often  over 
the  radial,  the  ulnar,  the  palmar  arch,  an<l  the  dorsalis  pedis,  a  marked  valvu- 

»lar  sound,  which  is  changed  by  pressure  on  the  artery,  csj>ccially  in  the  larger 
ftrtcrieH,  to  a  loud  stenotic  murmur.  The  quicker  the  pulse,  the  more  certain 
an'  we  to  hear  these  sounds  in  tlie  arteries.  In  the  most  marked  cases  of 
Corrigan's  ])ulse  tfu'.-'e  vascidar  soonrls  arc  so  loud  tluit  we  may  hear  almost 
anywhere  below  the  knee,  by  means  of  a  stethoscope,  a  vah'ular  sound.  The 
double  sound  in  the  femoral  (Traube's  double  sound)  is  (juite  a  fix*quent 
25 
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phenomenon,  about  the  ori^n  and  significance  of  which  there  has  !>een  nrnoh 

discussion.  The  douMe  sounds  either  follow  eat'h  other  sliortly,  po  that  the 
first  seems  something  like  a  pre|mratory  hlow  for  the  second,  or  they  are 
separated  from  each  otlier  by  a  h>nger  interval,  like  the  two  sounds  of  the 
heart.  Traul>e  explained  the  oripn  of  the  first  sound  by  the  sudden  tension 
of  t!ie  vessel  wall,  as  in  the  simple  femoral  sound,  and  the  second  sound  by  the 
sudden  relaxation  of  it.  Frie<]reich  has  jHjinted  out  in  regard  to  tliis  tliat,  in 
coexisting  tricuspid  insuflkiency,  a  sound  may  also  be  produced  in  the  femoral 
vein  hy  tension  of  tlie  venous  valves.  The  double  sound  in  the  femoral  may 
}jrohnb!y  have  different  causes  of  (»rigin.  It  is,  of  course,  hy  far  the  most 
frequent  in  aortic  insutTiciency,  hut  it  has  also  betm  repeatedly  cU>scrved  in 
other  forms  of  Iieart  disease,  as  in  mitral  stenosis.  The  so-called  Dun^zie^'s 
double  murmur  in  the  femoral  ia  more  rare,  and  it  is  noticed  almost  exclu- 
sively in  aortir  inrtuJfkicncy.  By  pressing  the  stethoscoj>e  on  the  femoral,  we 
hear  two  nuirnuirs  plainly  distinct  from  each  other,  of  which  the  first  comes 
from  the  passage  of  the  syst(>litj  hlond  wave,  and  the  second  from  the  ]>assage 
of  tiie  abnormal  backward  wave  coming  from  the  periphery  of  the  vascular 
system  through  the  anific-ially  contrat-ted  vessel. 

While  the  wcll-murkcd  (.Virrigan's  pulse  and  the  arterial  sounds  associated 
witli  it  are  do  characteristic,  they  apjx^ar  with  great  distinctness  only  in  some 
cases  nf  aortic  insulliciency  ;  while  in  other  and  often  apparently  similar  cases 
they  are  indistinct  or  ()uite  absent.  Prol»ably  this  difference  depends  at  least 
in  part  ufK)n  a  dilTcreiiee  in  the  elasticity  of  the  arterial  walls.  At  any  rale, 
"vve  have  seen  well-marked  Corrigairn  jmlsc  and  souiuling  arturies  in  youthful 
patients;  while  in  elderly  pLTsuns  witli  accompanying  arteriosclerosifi  or  sim- 
ilar changes,  these  phenomena  are  not  a])t  to  be  striking. 

Aortic  insufficiency  is  a  comparatively  favorable  form  of  heart  disease, 
since  it  may  Ik*  aininst  perfectly  eniripensatcd  for  years  by  hypertrophy  of  the 
left  ventricle.  Miiny  patients  wilh  iinHlemtc  aortic  insufhciency  feel  perfectly 
well,  and  are  even  capable  of  quite  hanl  work.  They  have  not  the  slightly 
cyanotic  hue  which  almost  all  patients  with  mitral  disease  exhibit,  but  they 
have  a  normal  or  even  a  pale  complexion.  If,  however,  the  signs  of  dis- 
turlMji]  compensation  once  appear  in  aortic  insutliciency  the  severest  sequelie 
may  develop  quite  rapidly.  In  aortic  insufiiciency  it  is  exceptional  to  see 
such  repeated  changes  from  bad  to  good,  and  good  to  had,  as  are  often  ob- 
served, for  instance,  in  mitral  stenosis.  If  the  left  ventricle  hecomes  enfeebled, 
it  can  no  longer  saliyfy  the  excessive  dimiauds  made  upon  it.  Passive  con- 
gestion ensues,  extenrling  backward  through  the  pulmonary  circuit  into  the 
systemic  veins,  even  while  the  pulse  may  still  seem  to  be  powerful.  Tlie  aver- 
age arterial  tension  becomes  suluiormal,  dysjmica  increases,  and  there  are 
attacks  of  cardiac  asthma.  (Ivdema  appears,  and  tlie  imtieat  dies  with  the 
symptoms  of  anasarca.  We  will  speak  more  fully  helow  uf  certain  intercur- 
rent events  in  aortic  insufficiency,  such  as  ccreiiral  hemorriiagc  and  peri- 
carditis. 

4.  Stenosis  of  the  Aortic  Orifice. — Except  for  tlie  mild  forms  of  aortic  ste- 
nosis, which  ofteu  romc  tm  with  aortic  insufTiciency,  aortic  stenosis  is  a  rare 
disease.  It  arises  from  markecl  thickenings  and  calcifications,  and  especially 
from  adhesions  of  the  aortic  valves  to  one  another.  The  stenosis  may  become 
BO  considerable  that  the  orifice  is  finally  reduced  to  a  mere  fissure,  through 
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which  the  left  ventricle  must  force  the  hUmd  at  itK  systole.  The  fluttering  of 
the  vaives  ami  the  vertiginous  moveiTientB  in  the  blood  thus  arising  proHnec  a 
IoihI  systolic  inurniur.  The  left  ventricle  is  compelled  to  do  greater  work 
in  consetpicnce  of  the  increased  resistance  of  the  aortic  orifice,  and  hence 
becomes  Inpertrophied.  In  spite  of  the  increased  effort,  however,  compara- 
tively little  l>lood  reaches  the  arterial  system,  and  consequently  the  radial  pulse 
is  small  and  the  arteries  contracted. 

Ixsi'KCTiox  AND  PALPATION'. — Upon  physical  examination  of  the  heart  we 

I  find,  in  the  tir^t  place,  the  apex  heat  displaced  outward  as  a  result  of  the 
hy})ertropJjy  of  the  left  ventricle,  and  also  often  more  powerful  than  normal. 
It  may,  however,  \ye  noticeably  feeble,  perhaps  because  of  the  slowness  of  the 
systole,  A  former  exphuuilioti  of  thin  fi't'bleness  was  the  diniinutuin  of  the 
recoil  of  the  apex   (the  (lUtbrnd-Skoda  theory  of  the  apex  beat). 

Pehccssiox.^ — I'ercussiou  gives  an  extension  of  the  heart's  dullness  to  the 
left.  The  right  ventricle  is  also  dilated  and  hypertrophied  to  n  moderate 
degree  in  the  later  stages,  if  the  stasia  extends  backward  through  the  pulmo- 
nary circulation. 

Auscultation. — On  auscultation,  we  hear  over  the  aivrta  a  very  loud 
** sawing,"  long-drawn,  systolic  murmur,  whicli  is  usually  transmitted  to  the 
right,  corresponding  to  the  course  of  the  aorta,  in  distinction  from  the  diastolic 
murmur  of  aortic  insufliciency.  It  is  usually  to  be  hoanl  loudest  at  the  sternal 
end  of  the  second  right  intercostal  space,  but  it  is  audible  U)  a  lesser  extent 
over  almost  the  whole  heart.  It  is  usually  quite  loud  over  the  carotids.  The 
systolic  sound  at  the  a[)ox  is  apt  to  be  feeble.  I'he  second  aortic  sounrl  is 
likewise  faint  or  even  iniiuilible.  If  there  is  cwxistiug  insufficiency  of  the 
valve,  the  second  aorti<;  wound  is  replaced  bj'  a  diastolic  juurmur. 
^  The  pulse  has  been  already  described.  It  is  small,  and  often  surjirises 
Bone  by  its  contrast  with  the  strength  of  the  apex  heat.  In  well-compensated 
eases  it  is  rcgidar,  and  often  moderately  or  even  extremely  slow.  This  shiw 
pulse  of  aortic  stenosis  is  often  explained  as  a  coni])C[isalnr)'  clian^e  in  the 
heart's  action,  appmpriate  to  the  existing  lesion — the  systole  iicing  lengthened, 
an  increased  amount  of  blood  can  be  driven  through  the  nurrow  aortic  orifice. 
But  the  slowing  of  tlie  cardiac  action  is  really,  in  main  part,  a  prolongation 
of  the  diastole,  and  therefore  the  slow  pulse  is  probably  due  chiefly  to  the  fact 
that  the  wall  of  the 
■  left  ventricle  is  ill 
supplied  with  blood, 
just  as  in  the  case  of 
sclerosis  of  the  cor o-  Fia.  63.— PuIm  curve  in  Btenosis  of  tijo  aortic  orifice. 

nary     arteries.      The 

Bphygiuographie  tracing  of  the  radial  pulse  (see  Fig.  63)  shows  a  low  wave 
and  a  comparatively  slow  rise  and  fall. 

Aortic  stenosis  of  slight  or  moderate  degree  may  be  tolerably  well  borne 
by  the  patient.  We  have  even  seen  a  man  with  well-nmrked  aortic  stenosis 
who  for  years  rlid  not  have  the  slightest  subjective  symjjtoms  of  heart  disease, 
until  he  finally  died  with  an  acute  recurrent  endocarditis.  Wlien  the  stenosis 
ifl  more  complete  we  sometimes  have  a  most  peculiar  clinical  picture.  The 
.pulse  is  ver>'  infrequent,  as  low  as  thirty  to  twenty-four  beats  in  a  minute. 
Prom  time  to  time  there  are  attacks  of  vertigo  or  syncope,  the  patient  often 
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falls,  and  has  epilqitiforin  attacks.  These  fioiznres,  wliieh  may  Ik?  repeateJ 
for  moiitlis  or  even  for  s<nne  years,  arc  probably  connected  with  a  Hudden 
aniemia  of  the  heart  and  brain.  We  have  observed  this  remarkable  grroup  of 
Bymptoms  particularly  in  elderly  persons  with  aortic  stenosis,  due  to  arterio- 
sclerosis (vide  infra,  page  417).  In  other  resj>ects  the  course  of  aortic  steno- 
sis is  similar  to  that  of  the  acute  valvular  diseases^  and  in  the  same  way  termi* 
nates  in  p^eneral  circulator)'  deranfjcment  with  it«  rcsults, 

5.  Insufficiency  of  the  Tricuspid  Valve. — Insufficiency  of  the  tricuspid  valve 
is  extremely  rare  as  an  indej.)c'ndeut  disease  of  the  heart,  but  a  secondary  insuf- 
ficiency of  the  tricus[)id  is  quite  frequent,  and  is  therefore  of  practical  inter- 
est, as  it  complicates  otiier  already  existing  valvular  diseases  in  the  left  aide  of 
the  heart.  It  arises  either  from  a  secondary  endocarditis,  affecting  the  tri- 
cuspid, in  quite  an  analogous  manner  with  mitral  insufficiency,  or  it  is  a  so- 
called  relative  insufficiency.  This  name  we  give  to  that  form  of  insufficiency 
which  develops  when  the  edges  of  the  tricuspid  vrtlve,  normal  in  tliemselves, 
at  last  fail  to  meet  one  another,  from  the  increasing  dilatation  of  the  right 
ventricle,  or  at  any  rate  from  the  inability  of  the  enfeebled  right  ventricle 
properly  to  close  the  valve. 

The  necessary  result  of  tricuspid  insufficiency  is,  that  in  every  systole  of 
the  right  ventricle  a  Imckwanl  current  passes  tlirougli  the  open  tricuspid  ori- 
fice into  the  right  auricle,  and  tfience  into  tlie  veins  of  the  U»dy.  The  tricuspid 
insufiioicncy  ensuing  in  other  forms  of  heart  disease  must  therefore  increase 
the  stasis  in  the  veins  of  the  budy*  and  it  is  thus  far  an  unfavorable  complica- 
tion. It  has  a  compensatory  signilicance  only  as  it  affords  relief  to  the  pulmo- 
nary circulation.  Hince  a  jmrl  of  the  blood  passes  hack  from  the  right  ven- 
tricle intij  the  veins,  less  UUnni  (luin  usual  must  reach  the  pulnnmary  arteries. 
The  decrease  iu  tension  thus  prorluec<!  in  these  arteries  makes  itself  apparent 
on  auscultation,  since  the  accentuation  of  the  jtulmonic  second  sound  in 
valvular  disease  of  the  mitral  orifice  diminishes  when  tricuspid  insut!iciency 
takes  place. 

That  tricuspid  insutficiency  must  result  in  a  hypertrophy  of  the  right  ven- 
tricle is  explained  in  just  the  same  way  as  the  hypertrophy  of  the  left  ventricle 
in  mitral  iusutliciency,  from  the  increased  influx  of  blctod  at  increased  tension 
into  the  right  ventricle  during  diastole;  but  this  effect  of  tricuspid  insuflfi- 
cieney  cau  rarely  be  made  out  in  any  individual  case,  since  tlie  right  ventricle 
is  usually  already  hypertrophied  as  a  result  of  the  disease  iu  the  left  side  of 
the  heart. 

Tlie  most  important  B^mptom  from  which  we  can  diagnosticate  tricuspid 
insufTiciency  is  the  venous  pulse.  The  cause  of  this  is  the  liaekward  wave  of 
b(otjd  ])riMlu<ed  at  each  systole  of  the  right  ventricle.  So  long  as  the  venous 
valve  above  the  bulbus  jugularis  is  closed,  wc  usually  see  mdy  a  "bulbar 
pulse/'  but  very  soon  this  valve  alao  yields  to  the  continued  impulse  of  the 
bloodj  and  then  a  strong,  purely  venous  pulse  is  visible  along  the  whole  cmirse 
of  the  jugular  vein  up  to  flic  vicinity  of  the  mastoid  process.  The  contraction 
of  the  right  auricle  very  often  cfuises  a  decidedly  weaker  elevation  of  the  vein, 
which  Just  prt'cciles  the  marked  pulsation  ciUiscd  by  the  ventricular  systole 
(anadicn>ti(i  venous  pulse).  On  account  of  the  straighter  course  of  the  right 
innomiimte  vein,  the  jugular  venou?^  pulse  is  often  stronger  on  the  right  side 
tJiau  on  the  left.     We  must  state,  however,  that  the  jugular  venous  pulse  is 


I 


I 


I 

I 


I 
I 


not  an  absolutely  rortain  sign  of  tripiispiil  insufTiciency,  since  it  may  arise  in 
Iiypertrophy  of  tfiti  right  side  of  tJie  heart  without  any  insufficiency  of  the 
trieutipid  from  tlio  closure  of  the  valves. 

If  there  is  puUation  in  the  liull>  of  the  jugular  vein  and  the  jugular  valve 
is  stifl  capahle  of  closing,  a  Uiw,  audihie,  venous,  valvular  sound  niay  be  pro- 
duced hy  its  clo:<ure.  A  sound  may  aUo  arise  in  tricuspid  insuthciency,  as  has 
Leon  already  said,  from  the  tension  of  the  valves  in  the  femoral  vein.  A 
visible  pulsation  in  the  larger  veins  of  the  extremities  is  very  rare,  but  in 
trieuKjutl  infiutficieni:y  we  *\iuiv.  freijiiently  feel  a  venous  j)\ilsatiou  in  the 
liver,  which  organ  is  usually  enlarged  l>y  passive  congestion.  This  may  be 
quite  apparent  even  in  many  cases  in  which  the  jugular  venous  pulse  is  absent, 
because  the  veins  in  the  liver  are  without  valves.  [It  is  best  appreciated  by 
means  of  himanuul  pnlf>atinu.] 

Auscultation  over  the  right  side  of  the  heart  gives  a  sj-stolie  murmur  in 
insufficiency  of  the  tricuspid,  arising  from  the  regurgitating  blood  current. 
This  may  be  heard  loudest  over  the  lower  part  of  the  sternum,  or  at  the 
sternal  end  of  the  right  lifth  rib.  The  signiticancc  of  this  murmur  in  diagno- 
sis, however,  is  iiii])airc*l  by  tlie  fact  that  it  cannot  always  be  separated  from 
the  systolic  mitral  iiuinour  that  often  coexists. 

6.  Stenosis  of  the  Tricuspid  Orifice. — Stenosis  of  the  tricuspid  orifice  is 
an  extrenn^ly  rare  disease,  and  licuce  it  is  without  practical  significance.  It 
has  usually  Wvn  observed,  up  to  the  present  time,  as  a  congenital  form  of 
heart  disease,  almost  always  combined  with  other  anomalies  of  development 
in  the  heart. 

The  physical  signs  of  tricuspid  stenosis  can  easily  be  constructed  theoret- 
ically. The  first  result  must  be  a  marked  dilatation  of  the  right  auricle,  and 
the  occurrence  of  a  iliastolic  or  presystolic  nuuumr  over  the  right  side  of  the 
heart.  From  the  rarity  and  complex  character  of  the  eases,  however,  we  liave 
60  far  seblfuii  had  an  opportunity  to  coidirm  these  theories  at  the  l>edside. 

The  prognosis  of  this  form  of  heart  disease  is  very  unfavorable,  since  a 
long-coutiuuud  con»[H'nsation  by  increased  labor  on  the  part  of  the  right  auri- 
cle is  scarcely  coiu-eivable, 

[Seventy  cases  of  tricuspid  stemwis  have  l>een  collected  by  Bedford  Fen- 
wiek,  whose  nnolysis  affords  good  g^rounds  for  tliinking  that  the  h'si(ui  is  often 
ac([uiro(l.  in  fifty  per  cent  of  the  cases  there  was  a  clear  history  of  rlieuma- 
tisni,  and  ni-arly  all  of  Ihe  patients  were  more  tlian  twenty  years  of  age  at 
the  time  of  death. 

This  lesion  is  rarely  found  alone,  being  almost  invariably  combined  with 
nntral  stenosis;  all  but  eiglit  of  the  cases  were  in  women.  Fenwick  thinks  that 
the  influence  of  sex  lies  in  the  less  onerous  nature  of  the  work  of  women  than 
of  nien,  the  granulating  edges  of  the  valves  being  kept  more  in  apposition, 
thus  healing  witli  adhesioD  and  causing  obstructions  at  the  orifice.] 

7.  Insufficiency  of  the  Pulmonary  Valve. — Insulliciency  of  the  pulmonary 
valve  is  also  a  very  rare  form  of  heart  disease.  It  occurs  as  a  congenital  anom- 
aly, often  foinbine!l  with  otiier  failures  of  development,  or  as  a  disease 
acquired  after  birth.  Tlie  anattmiical  changes  in  the  valves,  which  lead  to 
insufficiency,  are  precisely  analogous  to  those  which  cause  insufficiency  of  the 
aortic  valve. 

The  physical  signs  of  this  form  of  valvular  disease  consist  chiefly  of  a 
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marked  dilatatioD  and  hypertrophy  of  the  right  ventricle,  to  be  made  out  by 
perfushion,  and  of  a  loud  diastolic  murmur  over  the  pulmonary  %'alvc.  These 
eifpiH  are  (■\}>lained  in  just  the  «anie  way  as  tlie  precisely  analogous  signs  in 
the  left  ventricle  in  aortic  insutliciency. 

In  general,  pulmonary  insufficiency,  like  aortic  insufficiency,  seems  to  l»e 
eompensuted  quite  well  for  a  long  time  by  hypertrophy  of  the  right  ventricle. 
In  many  cases  a  coexintin^  patency  of  the  foramen  ovale  also  Beems  to  be  of 
fiiv*trjil»lt'  influence,  hh  it  JPrtsonfl  tiie  stasis  in  the  ri^ht  auricle  and  tiie  veins 
nf  H)«»  findy,  wlirlc  it  rcndi^r^  cjisicr  the  lillin^  i>f  the  left  M-ntricle. 

S.  Stenosis  of  the  Pulmonary  Orifice  (Pulmonary  Stenosis)  and  the  other 
Congenital  Diseases  of  the  Heart. —  (1)  Conoknitai.  I'ui.monary  Stenosis. 
— While  t!ie  atoDOsis  of  the  pulmonary  orifice  acquired  in  later  life  is  so  rare 
that  it  has  only  slight  pruitiLal  i*ignificance,  the  congenital  pulmonary  stenosis 
is  of  far  greater  inii»arlance.  It  is,  on  the  whole,  the  most  frequent  of  the 
congenital  forms  of  heart  disease.  Its  origin  is  to  be  referred  either  to  an 
endocarditis  of  the  pulmonary  valves  during  fetal  life,  or  to  anomalies  in  tl»e 
development  of  the  heart.  The  stcnogis  is  often  situated  not  merely  at  the 
pulmonary  orifice  itself,  but  farther  hack  in  the  conus  arteriosus,  which  seenis 
to  be  narrowed  by  the  formation  of  myocardial  cicatrices.  The  pulmonary 
artery  is  often  also  narrowed  as  a  whole.  In  tlie  majority  of  cases  we  find,  in 
addition,  other  inionmlies  of  develupniL-nl  in  the  heart,  especially  patency  of 
the  foramen  ovate,  great  defeats  in  tlie  ventricular  septum,  and  in  about  half 
the  cases,  patency  of  the  ductus  Botalli,  etc. 

The  symptoms  of  congenital  pulmonary  stenosis  sometimes  appear  soon 
after  the  fiirth  of  the  child.  The  first  thing  that  strikes  us  is  the  marked 
cyanosis^  which  is  constant,  or  else  conies  on  with  crying,  or  with  movements 
of  the  liody.  Many  children,  however,  reach  a  fair  age,  five  or  ten  years,  or 
even  fifteen.  In  some  cases  the  heart  disease  may  be  so  perfectly  compensated 
that  the  child  may  be  comparatively  well  for  a  time,  and  severe  disturbances 
may  not  appear  for  several  years. 

As  a  rule,  children  with  congenital  pulmonary  stenosis  present  a  very  strik- 
ing ap|>earance.  The  cyanosis  is  especially  noticeable  in  the  face,  the  lips,  the 
nose,  and  the  hands  and  nails.  The  parts  mentioned  feel  cool.  The  eyes  are 
often  eomewhat  jtrominent,  and  there  is  a  slight  a?<lematous  swelling  about 
them.  The  peculiar  club-like  thickening  of  the  terminal  phalanges  of  the 
fingers  and  toe?,  a  result  of  stasis,  as  seen  also  in  many  cases  of  bronchiectasis, 
is  very  characteristic.  The  nails  also  present  a  characteristic  claw-like  curva- 
ture. 

The  whole  development  of  the  child  is  remarkably  retarded.  It  often 
seems  several  years  yminger  than  it  is.  The  nuiscles  and  fatty  layer  are  slight. 
The  gums  are  souietinies  very  spongy  and  disposed  to  bleed.  In  severe  cases 
the  child  suffers  from  faintness,  vertigo,  etc. 

On  (fhysical  examination  of  the  heart,  we  usually  find  the  cardiac  region 
rather  prominent.  Pcniiasion  gives  an  increase  of  the  heart's  dullness,  espe- 
cially (owiird  tlie  right.  This  extension  of  the  dullness  is  due  to  the  hyper- 
trophy of  the  right  ventricle,  wJiich  must  arise  in  the  same  way  as  h^^iertrophy 
of  the  left  ventricle  in  aortic  stenosis.  On  auscultation,  we  hear  a  loud  sys- 
tolic murmur,  which  is  perceptible  over  the  whole  lieart,  but  which  has  its 
greatest  intensity  at  the  sternal  end  of  the  second  left  intercostal  space.    The 
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eddies  of  blood,  which  prpducu  the  aiuruuir,  may  uIho  ofU'ii  \iv  Tult  Uy  iliu 
hand  as  a  systolic  thrill.  In  some  case^,  however,  wc  iiuhh  ilie  murmur  in 
pulmonary  stenoais,  just  as  in  mitral  stcnov-tis.  TIil*  jtulmoiiic  second  scnind 
iK  weak  or  inaudible,  or  it  is  roplaccil  by  a  murnnir  if  there  is  also  inijiiHi- 

^L  ciency  of  the  valves. 

"  The  course  of  congenita]  pulmonary  stenosis  is  always  unfavorable.  As  has 
been  implied,  few  childi-en  get  beyond  the  a^e  of  fifteen  years.  Death  ensues, 
either  witli  general  disturbances  of  comjtousation  evidenced  by  dyspna'a  and 
dro])sy,  as  in  eveiy  other  form  of  lieart  disease,  or  from  cotnplicatidns.  Anions 
the  latter,  we  may  mention  especially  phthisis,  which,  probably  because  of  the 
deficient  blood  supply,  strikingly  often  develops  in  children  with  congenital 
pulmonary  stenosis. 

{2)  The  Hkmainixg  Congkxit.al  Lesions  of  tiik  FIeart. — Innsnmch 
as  other  congenital  lesions  than  pulmonary  stenosis  have  but  slight  clinical 
importance,  we  will  Hmil  ourselves  here  to  a  brief  review  of  the  same/ 

(a)  ratency  of  the  foninien  ovale  is  a  coniparativcly  fretpient  lesion, 
whether  alone  or  combined  with  others.  Physical  signs  arc  iintsUy  absent.  In 
a  few  cases  a  presystolii*  tniirmur  has  btMi-n  licard.     When  mitral  insufVicicncy 

(coexists  with  a  paleut  foramen  itvale,  venouH  pulsation  may  be  caused. 
(b)  Defects  in  the  septum  between  the  ventricles.  These  arc  most  fre- 
quently situated  in  the  posterior  section  of  the  anterior  septum,  and  tbey  like- 
wise are  asHociated  with  other  amiuialieSj  such  as  abnormal  distribution  of  tlie 
arteries,  pulmonary  stenosis,  or  defects  in  the  septum  l>etween  the  auricles. 
Sometimes  the  patency  of  the  septum  gives  rise  to  a  systolic  iTiunnur,  but  a 
diagnosis  of  the  condition  during  life  is  scarcely  ever  possible. 

(r)  Persistence  of  the  tluetus  Botallt.  Inasmuch  as  Ibis  contributes  blood 
from  the  aorta  to  the  pulmonary  circulation  the  pressure  in  the  latter  is  raised, 
hence  there  is  to  be  observed  accentuation  of  the  second  pulmonic  sound  and 
hypertrophy  of  the  right  ventricle.  There  is  sometimes  also  a  loud  systoHc 
murmur. 

■  ((/)  We  have  already  spoken  of  congenital  t^tenosis  of  the  tricuspid  valve. 
Congenital  narrowing  of  the  mitral  valve  and  of  the  aortic  valves  may  also 
occur,  but  they  are  extremely  rare. 

I  J).  Combined  Valvular  Diseases  of  the  Heart. — Although  in  what  has  pre- 
ceded we  hflvt'  (lejilt  with  tlic  several  forms  of  valvvilar  dincasc  of  tlu'  lieart 
separately,  in  ortler  to  present  them  in  a  general  way,  yet  in  reality  combina- 
tions of  them  often  occur  in  great  variety.  We  find  es[>ccially,  as  has  already 
been  mentioned,  stenosis  of  an  orifice  eixixisting  with  insufficiency  of  the 
accompanying  valve;  hut  dificases  of  two  or  more  dilferent  valves  nre  not 
infrequent,  eooihined  in  the  most  diverse  manners.  The  physical  signs  of  these 
"combined  forms  of  heart  disease"  may,  of  course,  be  inferred  from  the 
signs  of  anomalies  of  single  valves,  but  the  phenomena  are  often  so  compli- 
cated (hat  the  rliay:nnsiH;  of  crimbined  heart  di.'ieasc  is  generally  much  harder 
than  Ihni   of  the  sir}i|jle  forms.     SomctinR'S  tlie  hirigle  f(»rms  neutralize  one 

•another  in  their  action,  t'or  example,  the  left  ventricle  is  usually  small  in 
pure  mitral  stenosis,  but.  if  aortic  irisufficicncy  I>e  also  present,  it  is  nevertiic- 

'  A  more  extcnaivo  prespntation  of  the  subject  cau  be  found  tu  th>'  irtll.  Kv  Kuuclirut»  in  Ger- 
Kardt'fl  "HandburhdpTKiaderkraokljeiten,"  vol.  iVpandio  text-L>uuk4  on  patliulugical  anatomy 
— ^or  example,  Orth's. 
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Gknbral   CoMPAai&oN   of  tbe   Most    Important   Physical  SiONa   in    Valvular 

DlBBASB  OP  THE   HeaRT 
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less  found  dilated,  nt  least  to  a  certain  degree.  The  influence  of  an  al>salute 
or  relative  tri(.\i!!|)id  uisufluiemry  ^^n  the  action  of  niitnil  disease,  e*fK*eialIy 
tbe  drrn'n!*e  in  toiisimi  in  the  |nitmon;iry  vosscIh  raiKst^-il  liy  it,  and  nlso  the 
diininished  acceiUuatinu  of  llic  pulnntnic  soiunl,  Imve  been  monli"ned  aUove. 

In  reference  to  the  clinical  Hymptoins  of  combined  heart  dlsoase  we  may 
say,  on  the*  whole,  that,  in  a  larjje  number  of  cases,  the  disease  of  one  valve 
stands  otit  as  iniMldiniiiant  in  the  wliole  piitnrf?  of  the  disease.  The  other 
anoKirtties  are  only  slijj:lilly  noticeable,  iind  often  of  inter  date.  Hence,  we 
may  Iind  at  the  autopsies  of  patients,  who  durinjij  life  have  sbtm-u  the  eymp- 
loms  of  disease  of  oidy  one  particular  valve,  unimportant  changes  on  the  other 
valves,  which  have  hccn  wilhont  clinical  si^^niticancc. 

[IWiunvvcll  n'poits  that  of  Kil  cases  with  mucroscopir  valvular  lesion,  the 
tricuspid  was  ituplicated  in  3.'i..*>S  per  cent;  in  all  hut  T^  per  cent  nf  tlie?c  llic 
chanfjes  were  recent.  Hence  he  thinks  that  trirus]>id  endocarditis  is  •generally 
rec<jvered  from,  and  this  he  attributes  to  the  rehitively  small  strain  to  which 
that  valve  is  subjcctcil.  The  obvious  therapeutic  deduction  is  the  importance 
of  rest  in  mitral  endocarditis.] 


I 
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GENERAL   SEQUELS   AND   COMPLICATIONS   OF  VALVULAR 

DISEASE   OF  THE    HEART  -SUBJECTIVE  SYMPTOMS 

— SEQUELiE   IN   THE   HEART   ITSELF 

After  having  diRcuRsed,  in  what  precedes,  the  nicchnnism  of  the  single 
forms  of  valvular  disease,  and  the  physical  sii^ns  derived  from  it,  we  must  row 
describe  a  number  of  symptoms  aud  sequelfe  which  may  be  present  to  a  greater 
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This  regurgitant  diastolic  wave  sets  tlie  tense  edges  of  the  valve  in  vilmi- 
tion  as  it  passes  over  them.  Furtliennoro,  the  two  currents  of  blooil  imping- 
ing upon  each  other  in  the  k-ft  vfutricle,  the  one  an  aljuormal  n.'^jrgitation 
from  the  aorta,  the  other  the  normal  stream  fmni  the  left  auricle,  produce 
irregular  wliirh'ng  iiHitinns  in  tht-  hlitorl.  All  those  vihrations  art*  pmpagated 
to  the  surrounding  sliiuiiiivs  Hinl  produce  the  long-uontinued,  hlowiug,  dias- 
tolic, and  reniarkrthlv  eharaotcristic  murmur  of  aortic  insufficiency- 
Aortic  insuHiciencv  causes  an  iniii>ediate  and  great  increase  in  tlie  de- 
mands upon  tlie  left  ventritrle,  hecause  of  its  ahnormal  distention,  for  it  re- 
ceives, us  we  lune  already  said,  ni»t  merely  its  nfunial  (juantudi  i«r  !i|oi>d  from 
the  left  ventricle,  but  alsn  the  hhiod  wliii-h  regurgitaU-s  Uinjugh  llie  leaking 
valves  of  t!»e  aorta.  It  is  consequently  overfilled  at  every  diastole,  and  finally 
becomes  permanently  distended.  Dilatation  of  tlie  left  ventricle  forms  a  con- 
etanl  aiiadimiral  legion  in  every  ease  of  aortic  insnUiciency,  and  ir-  shown  not 
only  ill  tlie  tiilutatiun  uf  the  whole  ventricular  ravily,  hut  also  in  the  very 
characteristic  ilatlt^nnig  of  ihy  tralieeuhv  ami  i>f  the  ]>a|iillary  nmsoles.  There 
is  usually  amie  fihrous  thickening  of  the  endocardium  at  the  sjiot  u])on  which 
the  regurgitant  Mood  currcut  in  continually  iin|iinging.  The  left  vcntrii-h; 
possesses  sut!icicnt  reserve  strength  to  di,-*rhiirge  its  c(tn tents  coni])lete!y 
for  a  long  ])er!od  \>y  means  of  increased  elforl.  This  is  imleed  a  task  like 
that  of  Sis>7)hus,  since  the  portion  ot  the  blood  whicli  is  thrown  into  the  aorta 
is  constantly  rolling  hack  into  the  ventricle.  Tlie  increased  demands,  however, 
lead  necessarily  at  last  lo  a  hy[)ertropliy  of  the  left  ventricle,  often  greater 
than  is  seen  under  any  other  conditions. 

From  the  facts  enumerated  we  can  easily  understand  the  physical  signs  of 
insufficiency  of  the  aortic  valves. 

IxspECTiox. — The  great  dilatation  of  the  left  ventricle  often  causes  a 
marke*]  protrusion  of  the  whole  cardiac  region.  The  diffuse  and  very  stnuig 
apex  l)eat,  displaced  downward  ami  to  tlie  left,  is  esj^ecially  striking.  It  may 
usually  l>e  seen  in  the  sixth  intercostal  space,  outside  the  left  mamniillary 
line,  and  sometimes  even  at  the  anterior  axillary  line.  Resides,  we  often  see 
a  marked  ditfuse  tremor  of  the  whole  cardiac  region.  Thrre  is  marked  |)ul- 
eation  of  the  i-arotid  arteries  in  the  neck.  Tlic  jugidar  veins  show  undula- 
tion and  pulsation,  when  at  hist  ctunpensation  begins  to  fail. 

Palpation. — We  can  appreciate  the  heart's  action  to  a  still  greater  extent 
by  palpation  than  by  inspei-tion.  The  apex  heat  is  very  resistant,  massive,  and 
plainly  lieaving — that  is,  the  finger  or  stetliosro|K'  applifd  to  the  apex  is  lifted 
by  tlie  l>eat  at  every  systole.  In  rare  cases  a  diastolic  thrill,  citrresponding  to 
the  diastolic  nmrnuir,  can  be  felt  over  the  base  of  the  heart.  In  two  such  cases 
observed  by  us  the  murmur  had  a  marked  musical  character  {vide  infm). 
The  ajipearances  in  iUo  arteries  are  given  hefow. 

pKHt  rssioN. —  IVn'Ussion  giws  an  extension  of  the  lardiac  dullness  to  the 
left,  beyond  the  left  mammillary  line  and  even  to  the  anterior  axillary  line, 
paused  by  the  hvperirophy  and  dilatation  of  the  left  ventricle.  The  upper 
boiaidary  of  the  cardiac  dullness  is  nornuil,  or  it  may  extend  up  to  the  third 
rib.  '['he  right  boundary  is  in  its  normal  place  at  the  left  border  of  the 
eternunij  hut  it  may  als<»  l»e  pushed  farther  to  the  right,  either  hcfimsc  the  large 
left  ventricle  of  itself  causes  an  extension  of  the  whole  heart  to  the  right,  or 
because  the  right  ventricle  is  also  hypertropliicil.     Thf*  latter  change  occurs 
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in  pure  aortic  insafficiency  when  the  compensation  ia  no  longer  complete,  and 
the  Btasis  extends  backward  from  the  left  ventricle^  throtigh  the  piilmoiiary 
circulation,  into  the  right  side  of  the  heart. 

It  may  also  be  remarked  here  that,  in  insufficiency  of  the  aortic  valTes,  the 
ascending  aorta  is  often  considerably  dilated  by  the  marked  impulse  of  the 
volume  of  blood  pouring  into  it.  A  moderate  degree  of  dullness  is  found  over 
the  dilated  aorta,  which  may  sometimes  be  made  out  at  the  sternal  end  of  the 
second  right  intercostal  space. 

AuscuLTATiOK. — Insufficiency  of  the  aortic  valves  is  characterized  by  a 
long-drawn,  loud,  blowing,  diastolic  murmur,  the  origin  of  which  has  been 
explained  above.  The  place  in  which  the  murmur  is  heard  loudest  is  not  the 
sternal  end  of  the  second  right  intercostal  space,  the  ordinary  point  for  aus- 
cultation of  the  aorta,  but  it  almost  always  lies  farther  to  the  left.  Corre- 
sponding to  the  backward  current  of  blood  toward  the  left  ventricle,  which 
begets  the  murmur,  we  hear  the  latter  loudest  over  the  upper  part  of  the 
sternum  or  even  at  its  left  border.  In  some  cases  the  murmur  assames  a 
marked  "  musical  cliaracter  '^ — that  is,  there  is  a  definite  high  musical  tone, 
which  is  due  to  a  tendinous  fiber  arising  from  a  wearing  away  of  the  valve, 
and  set  in  vibration  by  the  diastole,  or  to  some  similar  cause.  The  diastolic 
murmur  is  often  audible  at  the  apex,  but  it  is  faint  there.  It  is  only  in  a  few 
exceptional  cases  that  there  is  no  diastolic  murmur  in  aortic  insufficiency.' 
Sometimes  we  hear  not  only  the  murmur,  but  also  the  diastolic  sound  of  the 
closing  valve.  During  systole  we  only  rarely  hear  over  the  aorta  a  pure,  loud, 
first  sound,  but  almost  always  a  short  systolic  murmur.  This  murmur  may, 
of  course,  he  due  to  accompanying  stenosis  of  the  aortic  valves,  but  yet  is  fre- 
quent when  there  is  insufficiency  alone.  It  is  explained  by  0.  Rosenbach  as 
being  due  to  the  fact  that  at  the  beginning  of  the  systole  of  the  left  ventricle, 
the  diastolic  flow  of  blood  lias  not  yet  completely  ceased,  so  that  the  emerging 
blood  stream  encounters  this  opposing  current.  This  meeting  of  the  two 
blood  currents  in  the  root  of  the  aorta  during  systole  causes  tlie  vibrations 
which  give  rise  to  the  short  systolic  murmur.  It  is  to  be  noted  that  this  cir- 
cumstance also  may  perhaps  liave  some  influence  upon  the  development  of  the 
hypertrophy  of  the  left  ventricle. 

It  is  very  interesting  and  important  that,  as  Traube  pointed  out,  we  find 
the  first  sound  at  the  apex  scarcely  ever  loud  and  pure,  but  often  very  indis- 
tinct and  muffled;  or  else  we  hear  a  short  systolic  murmur  instead  of  it.  This 
veiling  of  the  first  sound  at  the  apex  of  the  heart  has  theoretic  interest,  becau^ 
it  has  been  employed  as  an  argument  against  the  view  that  the  first  mitral 
sound  is  a  muscular  sound ;  for  it  is  not,  in  fact,  at  once  apparent  why  the 
hypcrtrophied  left  ventricle  should  so  often  fail  to  produce  a  distinctly  audi- 
ble tone  by  its  contraction.  But,  as  we  have  already  pointed  out  (see  page 
387),  tl»o  probal)le  explanation  lies  in  the  previous  overdistention  of  the  left 
ventricle  during  diastole.  This  renders  the  systolic  contraction  difficult  and 
somewhat  slow,  and  may  be  the  cause  of  the  indistinctness  of  the  muscle 
sound.  In  later  stages  of  the  disease  we  may  also  adduce  parenchymatous 
degeneration  of  the  myocardium  as  an  explanation  of  its  feebleness.  The 
systolic  murmur,  often  heard  at  the  apex  in  aortic  insufficiency,  may  depend 
upon  a  coexisting  true  mitral  in?iifficieiu'y,  hut  it  is  probably  often  due  to 
a  relative  insufficiency  of  the  mitral,  since  the  valves,  which  are  normal  in 
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tliemselvGd,  can  no  longer  cause  a  perfect  closure  of  the  left  mitral  orifice  now 
tlial  I  lie  left  ventricle  is  cliliittHl. 

SvMiToMS  IX  TiiK  pKHi iMiK HAL  Aktrkiks. — Sucli  remarkable  symptcutis 
are  found  in  tlie  peripheral  arteries  iu  aortic  iuBulllcicncy  tliat  tliey  demand 
a  brief  sjiecial  Jeseriptioti.  The  lirst  htrikiufij  syni])litin  is  Ihi*  strniif^  pidsiUimi 
not  only  of  the  hirger  but  aUty  of  ihv  t^nmllcr  arteries^  even  those  fht*  pul- 
Biitiori  fpf  whic'li  iy  not  geucnilly  visililc.  We  ace  and  faA  not  only  a  Ftrong 
pulsation  in  the  carotids,  hut  iilso  in  the  tortuous  brnchial  artery,  in  the  radial, 
ulnar,  temporal,  dorsaliR  pedis,  etc.  \Vc  sometimes  feel  an  arterial  pulse  in 
the  liver  thrnn^^h  the  iihdoroiiial  wall?. 

The  rapid  dtvliiie  of  the  pnlrii? — the  puisu3  cf-hr  [Corrigan's  pulse] — ia 
most  characteristic  of  nortic  ins\]l!iciency,  and  ia  to  be  felt  especially  in  the 
radial  artery,  but  ali^o  in  the  femoral,  dorsalifi  pedis,  and  other  vessels.  An 
almornially  !ar;;e  quantity  of  hlood  is  thrown  into  the  arteries  from  the  hvper- 
troph!e<]  and  dibilcd  left  vcntrirto;  hence  the  high  ascent  of  the  pulse;  hut 
since  ttio  distended  artery  fjoickly  contracts  again,  and  particularly  us  at  the 
next  diftjstole  of  tlie  ventricle  the  blood  escapes  in  tA^'o  directions,  into  tlie  capil- 
laries and  hack  into 
the  vcnlrirle,  an  ah- 
nnriiially  rapid  and 
di-cp  decline  of  (he 
pulse  follows  the  higli 
ascent  of  its  wave— 
a  condition  which  ex- 
plains the  "  jump- 
ing," "springing  " 
pulse  (pulsufi  n'let) 
of  aortic  insuttkien- 
cy.  The  quality  of 
the  pulse  may  be 
plainly  recognized  also  in  its  sphygmograplnc  tracing  (see  Fig.  62).  The 
abnonnai  backward  wave  mtiy  even  be  detected  in  the  capillaries.  We  often 
see  a  marked  pallor  of  the  finger  nails,  or  of  the  .skin  of  the  forehead  wlien 
rei]dene<l  by  rul>bing,  at  every  diastole  of  the  heart  in  patients  witli  aortic 
insufficiency — t^"''^*^^^^**  capillary  pulse. 

The  auscultatory  phenomena  over  the  arteries  are  connected  partly  with 
the  changing  conditions  of  tension  of  Hie  arterial  walls.  We  \ci'y  ofttiu  hear 
a  short,  rough,  systolic  iiiunnur  in  the  carotid.  The  second  sound,  which  is 
well  known  to  he  the  transmittt-d  aortic  second  sound,  is  absent.  Instead  of  it 
we  sometimes  hear  faintly  transuiittcd  the  aortic  diastolic  murmur.  The  sound 
of  the  rni'diurn-sized  and  smaller  luteries  is  very  cbarat^tefistic.  By  np|tlying 
the  Htethosropc  lightly  we  bear  over  the  femoral,  the  brachial,  and  often  over 
the  radial,  the  ulnar,  the  palnuir  arcfi,  and  tlie  dorsalis  pedis,  a  marked  valvu- 
lar sound,  whii'b  is  changed  by  pressure  on  the  artery,  especially  in  the  larger 
arteries,  to  n  loud  stenotic  murmur.  The  quicker  the  pulse,  the  more  certain 
i8re  we  to  hear  these  sounds  in  the  arteries.  In  the  most  iniirked  cases  of 
Corrigan's  pulse  tliese  vascular  sounds  are  so  loud  that  we  may  bear  almost 
an>*where  below  the  knee,  by  means  of  a  stethoscope,  a  valvular  sound.  The 
^double  sound  in  the  femoral  (Traube's  double  sound)  is  quite  a  frequent 
25 


FlO-  62. — Pulse  curve  in  ftortir  insufficioncy. 
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plicnomcnonj  about  the  origin  ami  significance  of  which  there  has  been  much 
discussion.  The  iIouUlo  sounds  cither  fuUow  oarh  ntlier  ahortly,  ftf>  that  the 
iirst  seems  Romething  like  a  pre|)aralnry  hh)u*  for  the  second,  or  they  are 
separated  from  cacli  otlier  by  a  hm^jer  inlcrval,  like  the  two  sounds  of  the 
heart.  Trauhe  explained  tlie  origin  of  tlie  tirst  sound  hy  the  sudden  tension 
of  the  vessel  wall,  as  In  the  simple  femoral  sound,  and  the  second  sound  by  the 
sudden  re]nxati<m  of  it.  Friedreioli  has  pointed  ont  in  regard  to  this  that,  in 
coexisting  tricuspid  insuHkiency,  a  sonnd  may  nlso  he  pri*duced  in  the  femoral 
vein  hy  tension  of  the  venous  valves.  The  double  sound  in  the  femoral  may  ■ 
f»r(ibah]y  hiivc  difTerent  causes  of  origin.  It  is,  of  course,  by  far  the  most  " 
frequent  in  aortic  insuftieicncy,  hut  it  has  also  been  repeatedly  observed  in 
other  forms  of  heart  disease,  as  in  mitral  stenosis.  The  s(»-inlb'd  nnn)ziez*'3 
double  murmur  in  the  femoral  is  more  rare,  ami  it  is  noticed  almost  exclu- 
sively in  aortic  insuHliciency.  By  pressing  the  stethoscope  on  tlie  femoral,  we 
hear  two  murmurs  plainly  distinct  from  each  other,  of  wliieh  the  first  comes 
from  the  passage  of  tiie  systolic  l»lood  wave,  and  the  second  fnim  the  passage 
of  tlic  abnormal  backward  wave  comirjg  from  the  periphery  of  the  vascular 
system  throngh  the  artificially  contrncted  vessel. 

While  the  well-marke«l  Corrigan'a  pulse  and  the  arterial  sounds  associated 
wifli  it  are  so  characteristic,  tliey  ajipear  with  great  distinctness  only  in  some 
cases  of  aortic  insufficiency  ;  while  in  other  and  often  apparently  similar  cases 
they  are  indistinct  nr  ipiite  absent.  Trobably  this  difference  depends  at  least 
in  part  ujjon  a  dilTereucc  in  the  elasticity  of  the  arterial  walls.  At  any  rate, 
we  liave  seen  well-marked  Cnrrigan'a  pulse  and  sounding  arteries  in  youtliful 
patients;  while  in  elderly  persons  with  accompanying  arteriosclerosis  or  sim- 
ilar changes,  these  phem>niuna  are  not  apt  to  he  striking. 

Aortic  insufficiency  is  a  comparatively  favorable  form  of  heart  diseasey 
since  it  may  be  almost  perfectly  compi^nsated  for  years  hy  hyjiertrnphy  of  the 
left  ventricle.  Miiny  jniticnts  with  inodcrHtc  aortic  insullii  iency  feel  perfectly 
well,  and  are  even  capable  of  (|uite  Iiard  w<hrk.  They  Imvc  not  the  slightly 
cyanotic  hue  whicli  almost  all  patients  with  mitral  disease  exhibit,  but  they 
have  a  normal  or  even  a  pale  complexifin.  If,  however,  the  signs  of  dis- 
t\irhed  compensation  once  appear  in  aortit-  insuHiciency  the  severest  setpielm 
may  dcvcloj)  quite  rapitlly.  In  aortic  insnlliciency  it  is  exceptional  to  see 
such  repeated  changes  from  bad  to  good,  and  good  to  bad,  as  are  often  ob- 
served, fur  instance,  in  mitral  stenosis.  If  the  left  ventricle  becomes  enfeebled, 
it  can  no  longer  satisfy  the  excessive  demands  made  npon  it.  Passive  con- 
gestion ensues,  extending  hackward  through  the  piilirioriary  4'ircuit  into  the 
systemic  veins,  even  while  tlie  judse  may  still  seem  to  he  povverfiiL  I'he  aver- 
age arterial  tension  becomes  sutmoruyal,  dyspntca  increases,  and  there  are 
attacks  of  cardiac  asthma.  tKdcnm  appears,  and  the  patient  dies  with  tlie 
symptoms  of  auawirca.  We  will  speiik  more  fully  below  of  certain  intercur- 
rent events  in  aortic  insufficiency,  such  as  cerebral  hemorrhage  and  peri- 
carditis. 

4.  Stenosis  of  the  Aortic  Orifice. — Except  for  the  mild  forms  of  aortic  ste- 
nosis, which  often  come  im  with  aortic  insufficiency,  aortic  stenosis  is  a  rare 
disease.  It  arises  from  marked  thickenings  and  calcilkations,  and  especially 
from  adhesions  of  the  aortic  valves  to  one  another.  The  stenosis  may  become 
80  considerable  that  the  orifice  is  finally  reduced  to  a  mere  fissure,  through 
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whiHi  the  left  ventricle  must  forue  the  Mood  at  its  systole,  Tlie  fluttering  of 
tln!  vuivt's  ami  the  vertiginoiift  movements  in  the  blood  thus  arising  pntduti?  a 
hnu]  KVHtnlic  tnurmur.  The  left  ventricle  is  compelled  to  do  greater  work 
in  eouMHiiieufe  of  the  incpoased  resistance  of  the  iiortic  orifice,  and  lieuce 
hcconies  hyportrophied.  In  spite  of  the  increased  effort,  however,  compara- 
tively tittle  hlo(Ml  roaches  the  arterial  system,  and  consequently  the  radial  pulse 
is  small  and  the  arteries  contracted. 

Insi'KCTIon*  Avn  Palpation-. — Upon  physical  examination  of  the  henrt  we 
find,  in  the  first  place,  the  apex  heat  dieptaued  outward  as  a  result  of  tlie 
hyixjrtrophy  of  the  left  ventricle,  and  also  often  more  powerful  tluin  normal. 
It  may,  however,  lie  miticeubly  feehle,  perhapR  hecanse  of  the  slowness  of  the 
systole.  A  former  exphiiiHtion  of  tliis  tVciilcneaa  was  the  diminution  of  tlie 
recoil  of  the  apex  (the  (iuthrod-Skoda  theory  of  the  apex  l>eat). 

PEKCCSSION'. — lVrcus8i*»n  gives  an  extension  of  the  heart's  dullness  to  the 
left.  The  right  ventricle  is  also  dilated  and  hypertrophied  to  a  moderate 
degree  in  the  later  stages,  if  the  stasis  extends  backward  through  the  pulmo- 
nary circulation. 

Auscultation. — On  auscultation,  we  hear  over  the  aorta  a  very  loud 
"sawing,"  long-drawn,  systolic  murnmr,  which  is  usually  transmitted  to  tfie 
right,  corresponding  to  the  course  of  the  aorta,  in  distinction  from  the  diastolic 
murmur  of  aortic  insuHiciency.  It  is  usually  to  be  heard  loudest  at  the  sternal 
end  of  the  second  right  intercostal  spacC;,  hut  it  is  audible  to  a  lesser  extent 
over  almost  the  whole  heart.  It  is  usually  (luile  loud  over  the  carotids.  The 
systolic  sound  at  the  a|K!X  is  apt  to  be  feeble.  The  second  aortic  sound  is 
likewise  faint  or  even  inaudible.  If  there  is  coexisting  insutliciency  nf  the 
valve,  the  second  aortic  sound  is  replaced  by  a  diastolic  murmur. 

TfjG  pulse  has  been  already  described.  It  is  small,  and  often  surprises 
one  by  its  contrast  with  the  strength  of  the  apex  beat.  In  well-compensated 
CBiscs  it  is  regular,  and  often  moderately  or  even  extremely  sbiw.  Tliis  slrnv 
pulse  of  aortic  stenosis  is  often  cxjdained  as  a  compensatory  change  in  the 
heart's  action,  appropriate  to  the  existing  lesion — t!ie  systole  being  lengthened, 
an  increased  amount  of  blood  can  be  driven  through  the  narrow  aortic  orifice. 
But  the  slowing  of  tfie  cardiac  action  is  really,  in  main  part,  a  prolongation 
of  the  diastole,  and  therefore  the  slow  pulse  is  probably  due  chiefly  to  the  fact 
that  the  wall   of   the 

the  case  ^^^^^H^^^B^^^^B^^^^I^^^^H^^HH 

sclerosis  of  the  foro-  Fio.  63.— PuUc  curve  in  atcnwda  of  the  aortic  orifioe. 

nary     arteries.      The 

sphygiuographic  tracing  of  the  radial  pulse  (see  Fig.  C3)  ahows  a  low  wave 
and  a  comparatively  slow  rise  and  fall. 

Aortic  stenosis  of  slight  or  moderate  degree  may  he  tolerably  well  Iwrne 
by  the  patient,  Wc  linvc  even  seen  a  man  with  well-marked  norlic  stenosis 
who  for  years  did  not  hove  the  sligtitest  subjective  symptoms  of  lieart  disease, 
until  he  finally  died  with  an  acate  recurrent  endocarditis.  When  the  stenosis 
is  more  complete  we  sometimes  Iiave  a  most  peculiar  clinical  piiiturc.  The 
pulse  is  very  infre<pient,  as  low  as  thirty  (o  twenty-four  beats  in  n  minute. 
From  time  to  time  there  are  attacks  of  vertigo  or  syncope,  the  patient  often 
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falls,  and  has  epileptiform  attacks.  These  seizures,  which  may  be  repeated 
for  months  or  even  for  some  years,  are  probably  connected  with  a  sudden 
anjemia  of  the  heart  and  brain.  We  have  observed  this  remarkable  group  of 
symptoms  particularly  in  elderly  persons  with  aortic  stenosis,  due  to  arterio- 
sclerosis (vide  infra,  page  417).  In  other  respects  the  course  of  aortic  steno- 
sis is  similar  to  that  of  the  acute  vah'ular  diseases,  and  in  the  same  way  termi- 
nates in  general  circulatory  derangement  with  its  results. 

5.  Insufficiency  of  the  Tricaspid  Valve. — Insufficiency  of  the  tricuspid  valve 
is  extremely  rare  as  an  independent  disease  of  the  heart,  but  a  secondary  insuf- 
ficiency of  the  tricuspid  is  quite  frequent,  and  is  therefore  of  practical  inter- 
est, as  it  complicates  other  already  existing  valvular  diseases  in  the  left  side  of 
the  heart.  It  arises  either  from  a  secondary  endocarditis,  affecting  the  tri- 
cuspid, in  quite  an  analogous  manner  with  mitral  insufficiency,  or  it  is  a  so- 
called  relative  insufficiency.  This  name  we  give  to  that  form  of  insufficiency 
which  develops  when  the  edges  of  the  tricuspid  valve,  normal  in  themselves, 
at  last  fail  to  meet  one  another,  from  the  increasing  dilatation  of  the  right 
ventricle,  or  at  any  rate  from  the  inability  of  the  enfeebled  right  ventricle 
properly  to  close  the  valve. 

The  necessary  result  of  tricuspid  insufficiency  is,  that  in  every  systole  of 
the  right  ventricle  a  backward  current  passes  througli  the  open  tricuspid  ori- 
fice into  the  right  auricle,  and  thence  into  the  veins  of  the  body.  The  tricuspid 
insufficiency  ensuing  in  other  forms  of  heart  disease  must  therefore  increase 
the  stasis  in  the  veins  of  the  body,  and  it  is  thus  far  an  unfavorable  complica- 
tion. It  has  a  compensatory  significance  only  as  it  affords  relief  to  the  pulmo- 
nary circulation.  Since  a  part  of  the  blood  passes  back  from  the  right  ven- 
tricle into  the  veins,  less  blood  than  usual  must  reach  the  pulmonary  arteries. 
The  decrease  in  tension  tlius  produced  in  these  arteries  makes  itself  apparent 
on  auscultation,  since  the  accentuation  of  the  pulmonic  second  sound  in 
valvular  disease  of  the  mitral  orifice  diminishes  when  tricuspid  insufficiency 
takesi  place. 

Tliat  tricuspid  insufficiency  must  result  in  a  hypertrophy  of  the  right  ven- 
tricle is  explained  in  just  the  same  way  as  tlio  liypcrtropliy  of  the  loft  ventricle 
in  mitral  insufficiency,  from  the  increased  influx  of  blood  at  increased  tension 
into  the  right  ventricle  during  diastole;  but  this  effect  of  tricusj)id  insuffi- 
ciency can  rarely  be  made  out  in  any  individual  case,  since  the  right  ventricle 
is  usually  already  hypertrophied  as  a  result  of  the  disease  in  the  left  side  of 
the  heart. 

The  most  important  symptom  from  which  we  can  diagnosticate  tricuspid 
insufficiency  is  the  venous  pulse.  The  cause  of  this  is  the  hackward  wave  of 
blood  produced  at  each  systole  of  the  right  ventricle.  So  long  as  the  venous 
valve  above  the  bulhus  jugularis  is  closed,  wo  usually  see  only  a  "bulbar 
pulse,"  but  very  soon  this  valve  also  yields  to  the  (ontinued  impulse  of  the 
blood,  and  then  a  strong,  purely  venous  pulse  is  visible  alou<r  tlie  whole  course 
of  the  jugular  vein  up  to  the  vicinity  of  the  mastoid  process.  The  contraction 
of  the  right  auricle  very  often  ciuisos  a  docidcdly  weaker  elevation  of  the  vein, 
which  just  i>rocedcs  the  marked  jmlsatioii  caused  Itv  the  ventricular  systole 
(anadicrotie  venous  pulse).  On  account  of  the  straii^liter  course  of  the  right 
innominate  vein,  the  jugular  venous  jnilse  is  oft<'n  stronircr  on  the  right  side 
than  on  the  left.     We  must  state,  however,  that  the  jugular  venous  pulse  is 
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not  an  nUsohitply  cprtain  sign  of  tricuspid  insiifliciency,  since  it  may  arise  in 
hyjwrtropliy  of  tlie  right  eide  of  tlie  heart  without  any  insufficiency  of  the 
It'icii^piil  from  tho  rlngure  of  the  valves. 

If  thfTt.'  is  piilHiitina  in  the  hulh  <if  tho  jugular  vein  arnl  tho  jugular  valve 
is  si  ill  ciipaljle  of  dosing,  a  Inw,  nudilile,  venous,  valvular  sound  irifiy  be  pro- 
duced hy  ila  clotJurc.  A  sound  may  also  arise  in  tricuspid  insiifRoiency,  as  has 
been  already  said,  from  tlie  tension  of  the  valves  in  the  femoral  vein.  A 
visihh-  pulsation  in  the  larger  veins  of  the  fxtremities  is  very  rare,  but  in 
triiiispid  insullkieuey  we  ipiite  fre^jueiitly  feel  a  venous  pulsuti)>n  In  Ihe 
liver,  which  organ  is  usually  enlarged  by  passive  congestion.  This  may  he 
<)uite  appwrent  even  in  niauy  eases  in  wliieli  the  jugular  vlmkuls  pulse  is  absent, 
because  the  veins  in  the  liver  are  without  valves.  [It  is  beat  appreciated  by 
means  of  biniarnijd  })nlp}ilir>n.] 

Auseidtation  over  the  riglit  side  of  the  heart  gives  a  systolic  murmur  in 
insulhciency  of  the  tricusjiid,  arising  from  the  regurgitating  blood  current. 
This  may  he  heard  loudest  ov<'r  the  lower  part  of  the  sternum,  or  at  the 
sternal  end  of  tho  right  fifth  rib-  The  signiticance  of  tliia  uuirunir  in  dingno- 
sis,  h(m'<'VL'r,  is  impainMl  hy  the  fait  that  it  cannot  always  be  separated  from 
the  systolic  mitral  iiiuntuir  that  <ifleM  coexists, 

().  Stenosis  of  the  Tricuspid  Orifice. — Stenosis  of  the  tricuspid  orifice  is 
an  extremely  rare  disease,  and  hence  it  is  without  practical  significance.  It 
lias  usually  Iwen  ubservod,  up  to  the  present  time,  as  a  congenital  form  of 
heart  disease,  almost  always  combined  with  otlier  anomalies  of  development 
in  the  heart. 

The  physical  signs  of  tricuspid  stenosis  can  easily  l>e  constructed  theoret- 
ically. The  first  result  must  be  a  marked  dilatation  of  the  right  auricle,  and 
the  occurrence  of  a  diastolic  or  presystolic  muniinr  over  the  right  side  of  the 
heart.  From  the  rarity  and  complex  ehanicter  of  the  cases,  however,  we  have 
80  far  seldiun  had  an  opportunity  to  confirm  these  theories  at  ihe  talside. 

The  prognosis  of  this  ftirju  of  heart  disease  is  xevy  unfavorabh*,  since  a 
long-coiitinueil  i'(»nipeiisntion  by  increased  labor  on  the  part  of  the  right  tiuri- 
cle  is  scarcely  c<>ncciv«h|c. 

(Seventy  cases  of  tricuspid  stenosis  have  been  collected  by  Bedford  Fen- 
wick,  wfiose  analysis  aflords  gcwd  grounds  for  thinking  that  the  lesitm  is  often 
Bct|uired.  In  (ifty  per  cent  of  the  cases  there  was  a  clear  history  of  rheuma- 
tism, and  nearly  all  of  Ihe  patients  were  more  than  tvs-enty  years  uf  age  at 
the  time  of  dearli. 

This  lesion  is  rarely  found  alone,  being  almost  invariably  combined  with 
mitral  stenosis;  all  hut  eight  of  the  cases  were  in  women.  Fenwiek  thinks  that 
the  influence  of  sex  lies  in  the  less  onerous  nature  of  the  vvitrk  of  wnnicn  than 
of  men,  the  gianidiiling  edges  of  the  valves  being  kept  uutre  in  apposition, 
thus  healing  with  adlici^ifin  and  cnusin*;  obstructions  at  the  orifice.] 

7.  Insufficiency  of  the  Pulmonary  Valve. — Tnsufliciency  of  the  pulmonary 
valve  is  als»i  a  very  rare  form  of  heart  disease.  It  occurs  as  a  congenital  anom- 
aly, often  e4»mbined  with  other  failures  of  development,  or  as  a  disease 
acquired  after  birth.  The  anatomical  changes  in  the  valves,  which  lead  to 
insuflficiency,  are  precisely  analogous  to  those  which  cause  insufficiency  of  the 
aortic  valve. 

The  physical  signs  of  this  form  of  valvular  disease  consist  chiefly  of  a 
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marked  dilatation  and  hypertropliy  of  tlie  right  ventricle,  to  be  made  out  by 
percussion^  and  of  a  loud  diastolic  murmur  over  the  pulmonary  valv«.  These 
signs  aru  t'Xphiined  in  just  the  same  way  as  the  precisely  analogous  signs  in 
the  left  veiitriL-le  in  uurtiu  iusuQiL-ieUfy. 

In  ^^nera!,  puhnonary  insufiioiency,  like  aortic  ineufficiency,  seems  to  be 
oonipensakHl  (juite  well  for  a  lon^  time  by  hypertrophy  of  tlie  right  ventricle. 
In  many  caaeH  a  coexinting  patency  of  the  foramen  ovale  also  seem8  to  be  of 
favnralth'  inthicncc,  hh  i1  IcHsens  the  staHis  in  the  ri^jht  auricle  ami  the  veins 
of  llic  IiihIv,  while  it  rcndiTH  eimicr  the  filling  of  the  h*ft  ventricle. 

S.  Stenosis  of  the  Pulmonary  Orifice  (Pulmonary  Stenosis)  and  the  other 
Congenital  Diseases  of  the  Heart. —  (I)  t'oNuiKNiTAL  1*llmonahv  Stknosls. 
— While  the  stenosis  of  the  pulmonary  orifice  acquired  in  later  life  is  6o  rare 
that  it  has  only  alight  practical  niguificance,  the  congenital  pulmonary  stenous 
is  of  far  greater  importance.  It  is,  on  the  wluile,  the  must  frequent  of  the 
conj^enital  forms  of  heart  disease.  Its  origin  is*  to  Im3  referred  eitlier  lo  an 
entlot-arditif?  of  the  pulmonary  valves  during  fetal  life,  or  to  anomalies  in  the 
development  of  the  heart.  The  stenosis  is  often  situated  not  merely  at  the 
pulmonary  orifice  itself,  hut  farther  hack  in  the  conus  arteriosus,  which  seems 
to  he  narrowed  by  the  formation  of  myocardial  cicatrices.  The  pulmonary 
artery  is  often  also  narrowed  as  a  whole.  In  the  majority  of  cases  we  find,  in 
addition,  other  anomalies  of  development  in  the  heart,  especially  patency  of 
the  foramen  ovale,  ^reat  defects  in  the  ventricular  .septum,  and  in  about  half 
the  eUHcs,  patency  of  the  ductuB  Botalli,  etc. 

The  symptoms  of  conj^eiiita!  pulmonary  atcnosis  sometimes  apfiear  soon 
aiter  tlie  birth  of  the  child.  The  first  thing  that  strikea  us  is  the  marketl 
cyanosis,  which  is  constant*  or  else  comes  on  with  crying,  or  with  movements 
of  the  Inidy.  Many  children,  however,  reacli  a  fair  age,  five  or  ten  years,  or 
even  fifteen.  In  some  cases  the  heart  disease  may  he  so  perfectly  comf>ensated 
that  the  child  may  be  comparatively  well  for  a  time,  and  severe  disturbances  _ 
may  not  appear  for  several  years.  ■ 

As  a  rule,  children  with  congenital  pulmonary  stenosis  present  a  very  strik- 
ing appearance.  The  cyanosis  Is  especially  noticeable  in  the  face,  the  lips,  the 
nose,  and  the  hands  and  nails.  The  parts  mentioned  feel  cool.  The  eyes  are 
often  suitiewhut  prominent,  and  there  is  a  slight  t&demalous  swelling  about 
them.  The  peculiar  club-like  thickening  of  the  termimil  phalanges  of  the 
fingern  and  toes,  a  result  of  stasia,  as  seen  alsu  in  many  casew  of  bronchiectasis', 
is  very  characteristic.  The  nails  also  present  a  characteristic  claw-like  curva- 
ture. 

The  whole  development  of  the  child  is  remarkably  retarded.  Tt  often 
seems  several  years  ytumgcr  than  if  is.  'I'he  muscles  and  fatty  layer  are  slight. 
The  gums  are  sometimes  very  spongy  and  disposed  to  bleed.  In  severe  caaet 
the  child  sulTers  from  faintneas,  vertigo,  etc. 

On  physical  examination  of  the  heart,  we  usually  find  the  cardiac  region 
rather  prominent.  Percussion  gives  an  increase  of  the  lieart's  dullness,  espe- 
cially toward  the  right.  This  extension  of  the  dullness  is  due  to  the  hyper- 
tropliy  of  the  right  ventricle,  which  nmst  arise  in  the  same  way  as  hypertrophy 
of  tlie  left  ventricle  in  aortic  stenosis.  On  auscultation,  we  hear  a  loud  sys- 
tolic murmur,  which  is  perceptible  over  the  wliole  heart,  but  which  has  its 
greatest  intensity  at  tlie  sternal  end  of  the  second  left  intercostal  space.    The 
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etUiicH  of  IjIixhI,  whkli  produt;y  iliu  nmriniir,  may  also  often  1h'  felt  by  the 
hand  as  a  8ystoIic  thrill.  In  Bonie  cases,  however,  M*e  miss  the  murmur  in 
pulmonary  stnnosis,  just  as  in  niiirnl  stt^nosis.  Tht'  jyuhnonic  w^rond  ficnnul 
is  weak  or  inautJihlOj  or  it  ia  rcphicoti  by  a  murmur  if  tliore  is  also  insuffi- 
ciency of  the  valves. 

The  course  of  congenital  pulmonary  stenosis  is  always  unfavornble.  A&  has 
Ufcn  implied,  few  children  get  beyond  tiie  aj^e  of  fifteen  years.  Death  ensues, 
either  with  general  disturbances  of  compensation  eviileneed  by  dyspna-a  and 
dropsy,  as  in  eveiy  other  form  of  lieart  disease,  or  from  complications.  Atnnng 
the  latter,  we  may  mention  especially  phthisis,  which,  probably  l>ecau8e  of  the 
defl^'ient  blood  supply,  strikingly  often  develops  in  children  with  congenital 
pulmonary'  stenosis. 

{2}  The  Kkmaixin'o  Congenitai.  Lesions  ok  tife  Heabt. — Inasmuch 
aa  other  congenita!  lesions  than  pulmonary  stenosis  have  hut  slight  clinical 
importance,  we  will  limit  ourselves  here  to  a  brief  review  of  the  same.* 

(it)  Patency  of  the  fciramen  ovale  is  a  coni|)unitivcly  fr(Mpicnt  lesion, 
whether  ainnc  or  coiTihinecJ  with  others.  Physical  signs  firn  mostly  n^isent.  In 
a  few  cases  a  ppesystoHc  murnnir  has  Iteen  heard.  When  mitrn!  insuHicieney 
coexists  with  a  patent  foramen  ovale,  venous  pulsjilinn  may  be  caused. 

(&)  Defects  in  the  septum  IvetAveen  the  ventricles.  These  are  most  fre- 
quently situated  in  the  posterior  section  of  the  anterior  septum,  and  tfiey  like- 
wise are  associated  with  other  anomalies,  such  as  ahnnrnml  distrilnilion  of  the 
arteries,  pulmonary  stenosis,  or  defects  in  the  septum  between  the  auricles. 
Sometimes  the  patency  of  the  septum  gives  rise  tn  a  systolic  murmur,  hut  a 
diagnosis  of  tlie  condition  d\inng  life  is  wanrfy  ever  possible. 

(c)  Persistence  of  the  ductus  Il^talli.  liuismiich  as  this  contributes  blood 
from  the  aorta  to  the  pulmonary  circulation  the  jjiessure  in  tlie  latter  is  raised, 
hence  there  is  to  be  observed  accentuation  of  the  second  pulmonic  sound  and 
hypertrophy  of  the  right  ventricle.  There  is  sometimes  also  a  loud  systolic 
murmur. 

((/)  We  have  alread}*  spoken  of  iongeiiila!  stenosis  of  the  tricuspid  valve. 
Congenital  narrowing  of  the  mitral  valve  and  uf  the  aortic  valves  may  also 
occur,  hut  they  are  extremely  rare. 

Jl.  Combined  Valvular  Diseases  of  the  Heart. — Although  in  wliat  has  pre- 
ceded we  have  dealt  with  the  several  forms  of  valvular  disease  of  the  heart 
separately,  in  order  to  present  them  in  a  general  way,  yet  in  reality  coniliina- 
tions  of  them  often  twcur  in  great  variety.  Wc  lind  especially,  as  has  already 
lioen  mentioned,  stenosis  of  an  orifice  coexisting  with  insullicieney  of  the 
accompanying  valve;  hut  diseases  of  two  or  more  dilfcront  valves  are  not 
infrequent,  combined  in  the  most  diverse  manners.  The  physical  signs  of  these 
"combined  forms  of  heart  disease"  may,  of  course,  be  inferred  from  the 
signs  of  anomalies  of  single  valves,  hut  the  phenomena  are  often  so  compli- 
(■ated  that  tin?  diagnosis  of  condjined  heart  disease  is  gcnernny  much  harder 
than  that  of  tlie  sim]de  fi>nns.  Soirvtirru's  Ihe  singlr  forms  jioutrati/.c  one 
another  in  their  action.  For  t'.xarii}dc,  the  left  ventricle  is  usually  small  in 
pure  mitral  stenosis,  but,  if  aoHic  iiisntriciency  be  also  pri'sent,  it  is  neverthe- 

'  A  rnoro  cxtenalvc  prescatAtion  of  the  Bubject  can  be  found  in  tho  artiele  by  Raurhftiss  in  Oer- 
hardt'e  *' Handhuch  der  Kindprkrankheitcn, "  vol.  iv,  and  ia  (ext-bgokfl  on  pathologiciLl  aniLtomy 
^or  example,  Orth'^, 
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General   Comparison   of  the   Most   Important   Physical  Signs   in   Valvular 

Disease  op  the  Heart 


FoBH  or 
Heabt  Dibbabe. 


1.  Mitral  iw 
tufficiency. 


2.  Mitral 
stenosis. 


3.  Aortic  tn- 
sufficiency. 


4.  Aortic 
stenosis. 


Inspection. 


Strong  apex  beat, 
often  somewhat 
displaced  out- 
ward. 

Area  of  cardinc  im- 
pulse enlarged, 
epigastric  pulsa- 
tion. 


Apex  beat  very 
strong,  displaced 
downward  and 
to  the  left.  Vis- 
ible pulsation  of 
the  medium- 
sized  and  smaller 
arteries. 


Apex     beat     dis- 

{>Iaced     to     the 
eft. 


Palpation. 


Systolic  thrill  at 
the  apex.  Quite 
strong  radial 
pulse. 

Diastolic  thrill 
at  tho  apex. 
Small  ami  of- 
ten irregular 
pulse. 


Very  strong, 
heaving  apex 
beat.  PiUsus 
celer. 


Heart's  action 
not  very  strong. 
Pulse  small,  in- 
frequent, some- 
times slow. 


PercuasioD. 


Hypertrophy  of 
the  left,  later 
of  the  right, 
ventricle. 

Hypertrophy    of 
the  right  ven 
tricle. 


Marked  hyper- 
trophy of  the 
left  ventricle. 


Auscultation. 


Hypertrophy  of 
the  left  ven- 
tricle. 


Loud  systolic  murmur 
at  the  apex.  Pul- 
monic second  sound 
accentuated. 

Diastolic  or  presys- 
tolic murmur  at  the 
apex.  First  sound 
sometimes  loud.  Pul- 
monic second  sound 
accentuated,  and 
sometimes  double. 

Loud  diastolic  aortic 
murmur.  cs|)cci&lly 
over  the  upper  part 
of  the  sternum. 
Sounds  in  the  ar- 
teries (femoral  and 
brachial  sounds,  ctcj. 
Sometimes  a  douMe 
sound  or  double  mur- 
mur in  the  femoral. 

Lou<l  systolic  aortic 
murmur,  transmitted 
to  the  right. 


less  found  dilated,  at  least  to  a  certain  degree.  Tlie  influence  of  an  absolute 
or  relative  tricuspid  insufficiency  on  the  action  of  mitral  disease,  esf>ocially 
the  <lecroase  in  tension  in  the  pulmonary  vessels  caused  hy  it,  and  al.<o  the 
diniinislu'd  actrentuation  of  the  pulmonic  sound,  have  been  mentioned  above. 

In  reference  to  tbe  clinical  sym])touis  of  combined  heart  disease  we  may 
say.  (m  the  whole,  that,  in  a  large  number  of  cases,  the  disease  of  one  valve 
stands  out  a.s  predominant  in  the  wbole  picture  of  tbe  disease.  Tbe  other 
anomalies  are  only  slightly  noticeable,  an<l  often  of  later  date.  Ilcnee,  we 
may  lind  at  the  autopsies  of  patient.s,  who  during  life  have  shown  tbe  symj>- 
toms  of  disease  of  only  one  particular  valve,  unimportant  changes  on  the  other 
valves,  which  have  been  without  clinical  significance. 

|Bramwell  reports  that  of  i;U  cases  with  macroscopic  valvular  lesion,  the 
tricuspid  was  implicate<l  in  83. AS  per  cent;  in  all  hut  \'i  ])vv  cent  of  these  tbe 
changes  were  recent.  Hence  he  thinks  that  tricuspid  endocarditis  is  generally 
recovered  from,  and  this  he  attributes  to  tbe  relatively  small  strain  to  which 
that  valve  is  subjected.  The  obvious  therapeutic  deduction  is  tbe  importance 
of  rest  in  mitral  endocarditis.  1 


GENERAL  SEQUELiE  AND  COMPLICATIONS   OF  VALVULAR 

DISEASE   OF  THE    HEART— SUBJECTIVE  SYMPTOMS 

— SEQUELiE   IN   THE  HEART   ITSELF 

After  having  discusse<l.  in  what  prccedtv,  the  mechanism  of  the  single 
fonns  (if  valvular  <lisease,  and  the  physical  signs  dciivtMl  from  it,  we  must  now 
describe  a  number  of  symptoms  and  sequela*  wliich  may  he  present  to  a  greater 
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■      or  less  degroo  in  all  forms  of  valvular  fliaease.    With  them  vre  must  also  men- 

Htiou  certain  jx^culiarities  of  the  individual  forms. 

^  1.  Subjective  Symptoms. — Fully  cnnijwnyatefi  heart  disease  may  exist,  at 
least  for  a  lon<^  tinif'.  wiilumt  any  sutijec-tivc  syrnptoins.  TJiis  is  cspocially  the 
case  in  aortic  in!*uftieicn('y,  more  rart-ly  in  luitnil  insiiniciency.  Stenosis  of  the 
mitral  or  of  tlie  aortic  valves  almost  always  causes  subjective  symptoms. 
These  symptoms  often  do  not  exist  so  long  as  the  patient  keeps  perfectly  ijuiet 
pliysically  and  mentally,  but  they  develop  under  appropriate  circumstances, 
especially  upon  bodily  exertion. 

The  existing  subjective  symptoms  in  heart  disease  are  by  no  means  always 
referred,  in  the  first  place,  to  the  heart  itself.  It  sometimes  ImpfK^ns  that  the 
patient  comes  to  the  phyeician  complaining  of  various  di«;egtive  (listurbamea, 
or  in  otlier  cases  of  iicadache,  vt'riigo,  etc.  The  pliysical  ('xaniinalii>n  alone 
leads  us  to  recognize  the  heart  (lisease.  As  a  niks  the  patient's  first  and  chief 
complaint  is  directed  toward  his  difiicuHy  in  brt^athin*^.  The  sliortness  of 
breath,  whidi  increases  on  any  physical  exertion,  comes  on  quite  early  in  many 
eases.  In  the  later  sta^^es  it  is  almost  ahvavft  tin;  Tiiost  di»trcssini^  syniploni. 
The  raupofl  of  dyspno*a  in  heart  diseaiie  are  munifohl.  In  the  lirsl  pluee 
dyfipna-a  resultH  frnrn  con^^estion  of  the  piilitmuary  eircuitj  with  consequent 
slowing  of  the  circulation  in  the  lungs,  and  limitation  of  the  exchange  of  gases 
in  th(jse  orj^ans.  In  later  stages  the  anatomical  changes  in  the  lungs  rontrihute 
aUo  til  an  imreasie  of  the  dyspntca  {ride  supra,  the  chapter  on  Brown  hulura- 
tion  of  the  Lungs).  Basch  ascriftes  special  importance  to  the  fact  thai  the 
distended  capillaries  encroach  upon  the  alveoli  as  a  result  of  the  passive  con- 
gestion. This  broadens  t!ie  alveoli  ("swelling  of  the  lungs"),  but  at  the 
same  time  impairs  the  mobility  of  the  lungs  ("rigidity  of  the  lungs"),  and 
thus  embarrasses  the  ex<*linnge  of  gases  in  the  lungs,  just  as  in  enijiliysenm. 
The  occurrence  of  tlie  *'  rigidity  of  the  lungs  "  is  to  Ik*  admitted :  hut  I  cannttt 
admit  a  **  swelling  of  the  lungs"  according  to  Basclrs  ideas.  In  microscopic 
preparations  of  lungs  affected  by  passive  congestion  I  lind  the  alveolar  sjjaces 
diminished  rather  than  enlarged. 

Tile  bccundary  bronchitis  of  heart  disease  is  a  very  great  factor  in  the  dysp- 
na?a.  This  bronchitis  is  a  frefjucnt  result  of  the  pulmonary  stasis.  Often  the 
respiratory  distress  increases  and  decreases  Kimultaneously  with  corres|Mmding 
variations  in  the  bronchitis.  A  purely  nuxrlmnical  cause  of  dys]mtea  is  the 
cfHiipix'ssidn  of  the  lower  jMirtion  of  the  left  lung  hy  t^n'uiit  cRnliac  liy|ier(rn]>fiy. 
The  iiighest  grade  nf  dysjtntca  is  reached  when  fniiilly  hydrothorax,  hyilmjK-ri- 
cardium,  and  pulmonary  cedcma  are  developed.  From  what  has  already  Ijcen 
stilted,  it  is  easy  to  see  why  lesions  of  the  mitral  valve  which  directly  impair  the 
pulnutnary  circnhiticni  lead  sooiut  in  shortness  r)f  breath  thiin  do  lesiims  t>f  the 
aortic  valves.  Finally,  it  is  self-evident  that  the  cimditioii  of  the  heart  has 
the  greatest  influeni-e  upon  the  degree  of  dyspn<ia  prest'nl,  for  all  the  ]>hctiom- 
ena  of  pulmonary  congestion  must  increase  or  diminish,  acconiing  to  the  func- 
tional integrity  of  tlie  heart,  and  particularly  of  the  left  ventricle.  If  the 
citntractile  ])ow('r  of  the  left  ventricle^grows  less,  dyspncea  nuist  at  once  in- 
crease. Not  infreipK'r»tly  trin*litions  of  eiinliac  weakness  develoj)  with  cr)Msid- 
erable  suddenness,  and  occasion  attacks  of  dyspnoea  which  are  termed  cardiac 
asthma.  At  the  same  time  the  enfecblement  of  the  left  ventricle  often  leads 
a  transient  stasis  of  the  pulmonary  vessels,  and,  as  a  consequence  thereof. 
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to  a  coDgestive  tronBudation  into  Ihe  bronchi.  Tbe  patients  feel  impelled  to 
cough  and  expectorate  small  or  even  large  quantities  of  a  serous  or  eero- 
sangtiine^tuii  tiputuin. 

Palpitation  is  the  first  subjective  symptom  to  be  mentioned  of  those  which 
are  referred  directly  to  the  heart.  It  is  not  yet  accurately  determined  nnder 
what  circumstances  the  action  of  tlie  heart  is  perceived  by  the  patient  himself. 
We  sometimes  see  an  uncommonly  strong  action  of  the  heart,  as  in  aortic 
IneufTiciency,  wliich  is  not  perceived  at  all  subjectively.  In  other  cams,  wbere 
objectively  the  heart  is  not  especially  active,  palpitation  forms  tbe  patient^s 
chief  complaint.  It  usually  first  appears  when  the  heart  disease  ceases  to  bo 
fully  comi>ensateJ.  It  is  increased  or  first  excited  by  physical  exertion  or  men- 
tal excitement.  In  many  patients  attacks  of  palpitation  occur  without  any  dis- 
coverable external  cause,  due  apparently  to  nervous  disturbance.  They  are 
sometimes  associated  with  a  Btriking  acceleration  of  the  pulse,  the  so-called 
tachycardia. 

Pain  in  the  cardiac  region  is  only  rarely  present  in  heart  disease.  The 
jmtientH  more  frequently  complain  of  an  indefinite  feeling  of  i»ressure  and 
oppression  in  the  chest,  but  still  there  do  (MX'ur,  particularly  in  aortic  insufli- 
ciency,  attacks  of  violent  pain  in  the  front  part  of  the  chest  and  the  region 
of  the  heart,  radiating  to  the  shoulders  and  arms,  and  associated  with  a  general 
feeling  of  extreme  anxiety  and  weakness.  Such  cc»nditions  are  termed  angina 
pectoris,  or  attacks  of  stenocardia.  They  are  probably  generally  dependent 
upon  the  coexisting  aortic  sclerosis  (vide  infra).  Pains  in  the  epigastrium 
and  alnlomen,  which  sometimes  form  the  chief  annoyance  of  the  patient,  usu- 
ally depend  uj)nn  jirtssive  cong)?stion  of  the  liver  {vide  infra),  or  upon  the 
tension  of  tJK-  abdnminal  walls  from  ascites,  oedema,  etc. 

We  nnist  ilnally  inentioii  here  the  rheumatoid  pains  in  the  joints  and  mns- 
cles,  frum  whiili  many  jMitients  with  heart  disease  suffer. 

The  greatest  subjective  distress  occurs  in  the  last  stages  of  heart  disease, 
when  general  dropsy  develops.  The  patient*?  helplessness  then  usually  culmi- 
nates. All  Illations  of  the  body  are  diflicult,  the  dyspnea  and  oppression  in 
the  chest  constantly  increase,  until  death  finally  releases  the  patient  from  his 
mournful  comlition. 

*4.  Sequelae  in  the  Heart  Itself. — We  have  already  discussed  the  most  im|>or- 
lant  scijui'lic  tif  \alviihir  disease*  in  the  ht-art  itself,  ite  hyiKTtmphies  and  dilata- 
tions. It  remains  for  us  to  describe  the  infiufnce  of  llic  cardiac  disease  on  the 
frequency  and  regularity  of  the  lieart's  action,  and  also  to  discuss  some  sec- 
ondary diseases  of  the  cardiac  muscle  and  of  the  pericardium. 

In  G\cry  well-comjjensateil  heart  dit^ease  tlie  heart's  action  may  for  a  long 
lime  he  of  approximately  normal  frL-^iiiency  and  regularity.  We  often  find  a 
constant  and  moderate  acceleration  of  the  piilne,  which  is  easily  increased 
from  temporary  causes.  Diminution  of  the  pulse  rate  (hradycnrdia)  is  ex- 
ceptional in  valvular  heart  disease,  exc(*pt  when  it  is  artificially  caused  by 
large  doses  of  digitalis.  It  is  most  frequent  in  aortic  stenosis.  Marked 
changes  in  ihc  rate  of  IIh'  piilfjc  are  due  to  severe  disturbances  of  the  nervous 
flpparahis  of  the  heart,  and  hence  they  fli^'  often  associated  with  arrlivthmia. 
Under  such  circumstances,  tbe  pulse  rale  may  !»?  as  high  as  P20  to  110  beats 
per  minute.  A  rare  but  interesting  symptom  \a  the  sudden  onset  of  attacks 
of  enoruioua  rapidity  of  the  pulse,  up  to  ItK)  to  "'0)0  beata  and  more  (tachy- 
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tardia).  This  is  especially  connected  with  mitral  lesions.  In  the  intervals  the 
action  of  the  heart  is  quid,  with  a|>pnixinmtL'ly  complete  cnmponsation  of  the 
cardiac  leHion.  The  nccclt-ration  o(  the  jtulsc  occurs  ratlicr  middenlv,  and  is 
usually  associated  with  a  sulijective  sensation  of  palpitation  and  distn^s.  It 
may  last  several  hours  and  tlien  vanish,  usually  with  the  same  suddenness.  The 
exact  cause  of  these  attacks  Is  unknown.  They  suj^gest  a  temporary  j>aralysi8  of 
tlie  inhibitory  apparatus  of  the  heart.     Sometimes  a  well-marked  acute  dilahi- 

■  tion  ]iiay  l»e  deinoostratpd  by  percussion  duriii;^  the  attack  of  tachycardia. 
ArrJiythniia  of  the  heart  is  of  still  greater  importance  than  anomalies  of  the 
pulse  frLH^uemy.  It  always  ]>oints  to  a  severe  distui  tiaiit-t*  of  the  henit  nni.'^cle 
(viflc  infra),  and  perbaj>s,  too,  of  the  nervoura  api>anilus  of  the  ht-art.  In 
H  many  cases  tlie  arrhytiiinia  is  the  direct  result  of  a  sinudtancous  chronic  myo- 
"^  carditis.  But  in  addition  to  this,  the  general  disturhance  of  the  circulation 
in  consequence  of  tlie  valvular  defect  must,  of  course,  make  itself  e\ith'iit  iu 
the  heart  itself,  and  the  ituisculature  as  well  as  the  ner\«,'s  and  f^ai:>;lia  of  Hie 
heart  eunuut  remain  uritiilected  by  tliese  circulatory  disturbances.  Hence  we 
generally  see  marked  variations  in  the  frequency  and  rhythm  of  the  heart's 
action  ulon^  with  the  other  si^ns  of  l>e^inniii;^  disturbance  of  compensatio?i ; 
but  daily  clinical  experience  teaches  us  that  there  is  ntit  a  perfect  parallclisin 
between  l!u*  two  symptoms.  We  Jinfl  often  enough  in  heart  disease  a  consid- 
erable irre^ilarity  of  the  puise  without  any  of  tiie  otlier  signs  of  marked  dis- 
tiirl>ance  of  compensation,  and,  on  the  other  hand,  we  see  in  many  patients 
almost  perfect  regularity  of  the  pulse  up  to  death.  In  mitral  disease, 
'ially  in  mitral  stenosis,  arrhythmia  of  the  heart  is  much  more  frequent 
in  aortic  disease. 
Recent  experimental  investigations  have  resulted  in  interesting  disclo- 
sures relative  to  the  causes  of  irregularities  in  the  action  of  the  heart.  Every 
contraction  of  tfie  heart  begins  at  the  point  of  entrance  nf  the  veins  into  the 
auricles,  and  is  then  transmitted  to  the  auricles.  Fntm  the  auricles  the  stimu- 
lus is  transmitted  to  the  ventricles,  probably  by  means  of  a  bundle  of  muscle, 
situated  in  the  anricido-venlriiular  septum  (the  so-called  humlle  of  Ilis). 
Xow,  irregularities  in  cardiac  activity  are  often  due  to  abnormal  stimuli  origi- 
nating in  the  ventricle  itself  (ami,  also,  but  more  rarely,  in  ihe  auricles)  that 
•  cause  contractions  which  are  intercalated  between  those  normally  excited 
from  tlie  auricle  (so-called  extra  systoles).  After  such  an  extra  systole,  the 
next  nortnal  ventricular  systole  is  often  miss- 
ing, for  the  aurirubir  stimulus  then  strikes  the 
Iventrici] hir  innscu In t u re  at  a  t inie  when,  by 
reason  of  the  yirceeding  contraction,  it  is  unre- 
sponsive (the  so-caUed  refractory  phase).  Tlius 
long  pauses  result  (intcrmttteney  of  the  pulse). 
If  we  now  auscultate  the  heart  and  at  the  same 
time  feel  the  pulse,  we  can,  as  a  rule,  hear  the 
muscular  tone  excited  hy  the  extra  systole,  but  perceive  no  pulse  heat  at  the 
radial,  although  it  can  be  demonstrateil  sphvgmographically  as  a  slight  ele- 
vation. We  feel,  therefore,  but  one  pulse  beat  to  every  three  or  four  heart 
sounds  (so-cnlled  inefficient  heart  contractions).  But  not  infre(|uently,  after 
the  first  greater  pulse  wave,  a  second  and  smaller  one  can  be  distinctly  felt 
(bigeminal  pulae,  vide  Fig.  64).     Occasionally,  and  more  particularly,  as  a 
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result  of  the  action  of  digitalis,  the  entire  heart  function  may  assume  the 

higeniinni  form  for  a  jtpotraoteil  periuil ;  while,  on  the  other  hai»<l,  there  may 
(iflen  l>e  an  isolated  bigeminal  jmlse  wave  at  varying  intcrvtils  in  many  forrus 
'if  Lsii'iliiic  irregularity.  Ht'si(!e!*  the  wcurrenee  of  extra  systoles,  various  other 
disturbances  may  interrupt  the  regular  niecliani^in  i>f  tbc  heart  action.  The 
most  fref|uent  are  the  so-called  transmission  tlisfur!>ances — i.e.,  disturbance* 
in  the  nornuil  transmission  of  tbc  stimulus  fntrii  the  auricles  to  the  ventricles 
{vide  ittfni,  iha[)tcr  on  Myoearilitis).  As  a  result  <»!'  these,  there  iB  a  cutn- 
plete  dissociation  of  the  auricles  and  vonliicles,  so  that  tlie  nunilHT  of  auricu- 
lar contractions  (best  ohserved  by  tlio  numl)er  of  visible  iH'Uts  of  tlm  ju>^lar 
vein)  ililFers  niutcrially  from  that  of  the  ventriciiUu*  eontraetions.  rerha])S^ 
too.  disturhiimes  in  tlie  yiinultaneousiiess,  slreii^tli,  atwl  niuiitH_r  of  the  con- 
tractions of  the  two  sides  of  the  heart  may  ocrur.  In  short.  \vv  see  Intw  com- 
plicated and  difticult  is  the  correct  interpretation  of  all  existing  irregiilaritiea 
in  heart  function,  and  how  each  individual  case  can  be.  exfilained  only  by  thor- 
ough study  of  Ihii  heart  fontnu'tion^  and  the  arterial  iiuil  venous  pulse. 

Chronie  valvular  disease  nf  the  heart  is  often  eonibined  with  anatomical 
changes  in  tlie  cardiac  nmscle,  and  sometimes  in  the  pericardium. 

Among  the  chanf^es  in  the  cardiac  muscle,  cloudy  swelling,  and  especially 
fatty  dcfreneration  of  tlie  niuseular  fibers,  are  the  most  frequent.  The  fatty 
defeneration  of  (he  nnisele  ouurs  either  in  a  dilTuse  form,  or  in  little  yellow- 
ish spots,  which  are  plainly  visible  on  the  papillary  muscles  and  tralan-uhe.  The 
opinion  has  often  been  expressed  that  fatty  degeneration  of  the  muscles  is  the 
cause  of  the  disturbance  of  compensation;  that  the  cardiac  muscle  j>erforins 
its  increased  work  until  fatty  degeneration  ensues  and  reduces  its  strength. 
This  theory  does  n<it  entirely  correspond  to  the  facts.  We  have  often  seen  the 
greatest  disturbance  of  coni(»Gnsation  in  valvular  disease  when  section  of  the 
cardiac  muscle  showed  no  fatty  degeneration;  and,  on  tlie  other  hand,  we 
have  seen  great  fatty  degeneration  of  the  heart,  as  in  pernicious  anaemia,  wlien 
there  were  no  signs  of  cardiac  weakness  during  life.  Anatomically,  with  our 
present  aids  to  research,  we  can  hardly  ever  decide  with  eertatnty  whethor  the 
cardiac  muscle  is  still  capalde  of  performing  its  normal  functions  or  not. 
The  usual  state  of  the  case  is  prolmhly  this,  that  fatty  degeneration  of  the  car- 
diac muscle  is  a  result  of  the  disturbance  of  compensation,  and  especially  of 
inconiplrte  coird)Ustiini  of  the  deposited  fats  lnvause  of  the  defective  supply  of 
arterial  blood  and  the  oiniinished  nmscular  activity. 

There  is  us  truly  a  passive  congestion  of  the  heart  as  there  is  a  passive  con- 
gestion of  the  liver  and  kidneys.  The  circulatory  disturhance  in  the  heart 
itself  is  the  chief  cause  of  cardiac  insulTieiency,  and  of  t!ie  j)hcnomena  of  dis- 
turl>ed  compensation. 

A  freipient  alFectitm  of  the  cardiac  muscle  in  valvular  disease  is  the  pres- 
ence of  cicatricial  changes  anrl  so-called  myocarditic  nodules  in  tl»e  subfitanee 
of  the  heart.  (^Iironic  endocarditis  nuiy  dirertly  invade  the  suhjaceni  parts  of 
the  cardiac  nmscle  and  std  up  a  ( bronic  inflnnmiation  there,  but  the  cardiac  cica- 
trices usually  have  another  origin.  The  connective-tissue  thickening  l>eneath 
the  end(K.'ardium  is  the  result  of  a  simple  atrophy  of  the  su|>cr(icial  muscular 
fibers  due  to  the  increased  internal  pressure  of  the  Wood,  as  in  mitral  or  aortic 
insufficiency.  The  connective-tissue  nodules  within  the  cardiac  niusele,  how- 
ever, depend  in  part  upon  a  deficiency  in  the  local  supply  of  arterial  blood. 
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Simple  sclerotic  thickening  ul"  the  coruuarj  arteries,  or  complete  emlmlism  or 
tlirombofiia  of  a  small  branch  of  one  of  thenij  is  the  evident  cauee  of  these  cir- 
cumscribed eiontrioe-i.  Ou  the  other  hand,  it  is  also  probable  that  tiisease  of 
the  my<j(;ardiuni  i»  aj^f^ociated  with  the  endocarditis,  and  is  ruferable  to  tiie 
sinuiitancoua  action  of  the  same  causes,  Bueh  as  the  infe<;tion  of  artieuhir 
rheumatism,  diphtheria,  and  eyphilis.  Ou  careful  microscopic  examination 
we  find,  in  aimost  all  cases  of  valvular  disease,  quite  extensive  changes  in  the 
inywardiiirn  (Krt'hl),  and  in  many  eases  these  may  certainly  impair  the 
fuiictittnal  jn)\vfrs  of  the  heart.  Still,  wc  ofien  finil  cicatrices  of  my*>carditis 
without  any  bigns  of  a  previoua  disturlmnce  in  the  con»pensation  of  the  heart. 
A  fuller  disi-ussion  of  this  aubject  will  be  found  in  the  next  chapter. 

Pericarditis  is  not  very  rare  as  a  result  of  chronic  valvular  disease.  It  is 
always  a  d;ih»;rrous  coniplicntinn.  and  it  may  cause  death.  Regarding  it;!  ori- 
gin, we  have  fomu]  that  almost  all  the  cases  of  heart  disease  complicated  with 
pericarditis  sliow  changes  in  the  aortic  valves.  Hence  it  does  not  seem  im- 
probable 1o  us  that  the  secondary  j>ericarditia  in  such  cases  is  sometimes  due 
to  a  direct  invasion  of  the  pericardium,  by  the  excitants  of  intlarniiuilinn  pass- 
ing from  the  aortic  valves  through  the  walls  of  the  blood  vessel.  f)n  the  other 
liand,  the  pericarditis  may  be  due  to  the  introduction  of  excitants  of  inflam- 
mation via  the  blood  current. 

3.  Symptoms  of  Stasis  in  the  Different  Organs  of  the  Body. — As  has  fre- 
quently been  nn-nti^tntJ  in  what  pivre^h's,  Iht'  results  of  stasis  of  the  blood 
make  themselves  manifest  in  heart  disease  in  various  organs.  We  have 
already  spoken  of  tfjo  imiajrtant  results  of  blood  stasis  in  the  heart  itself  and 
the  lungs.  It  remains  for  us  to  discuss  the  symptoms  of  stasis  iu  the  systemic 
veins. 

As  soon  as  the  flow  of  venous  blood  into  the  right  side  of  I  he  heart  i.s  hin- 
ftdered,  the  venous  stasis  is  shown  by  the  cyanotic  appearance  of  the  patient. 
"This  cyanosis  may  exhibit  any  degree.  In  heart  disease,  which  is  still,  on  the 
whole,  well  compcnsate<i,  it  is  recogniKcd  only  by  the  practiced  eye  «jf  ihc 
physician  as  a  slight  bluish  tinge  of  tlie  lips,  tlie  atn^  of  tlie  nose,  the  (.'hceks, 
or  the  nails.  With  the  increase  of  the  disturbance  of  compensation  the  cyann- 
sis  increases,  if  it  he  not  modified  by  the  coexistence  of  general  anipmia.  In 
mitral  disease,  osjiecially  in  mitral  stenosis,  the  cyanosis  is  usually  more 
marked  than  in  aortic  disease.  The  large  veins,  also,  Jjccome  plainly  visible 
as  a  residt  of  tlicir  complete  filling,  especially  the  large  external  jugulars. 

A  further  important  symptom  which  follows  the  venous  stasis  is  the 
ffidema,  the  dropsy  of  heart  disease.  As  we  know  from  genera!  pathology, 
venous  stasis,  if  it  reaches  a  certain  grade,  always  leads  to  a  transudation  of 
the  fluid  of  the  blood  from  the  capillaries.  If  the  lymphatics  can  no  longer 
carry  this  transuiJation  away,  it  collects  in  the  meshes  of  the  tissues  anJ  leads 
to  oidema.  The  a'dema  of  heart  disease,  therefore,  does  not  appear  until  the 
venous  stasis  has  reached  a  certain  degree,  and  the  compensation  of  the  heart 
disease  has  beccmic  impaired.  It  iirst  apficars  in  those  parts  wlierr  there  is  a 
particularly  loose  tissue,  as  in  the  scmluiu,  or  wIkmc  mechanical  eonilititms 
favor  its  development.  The  logs  nsually  swell  first,  especially  abmit  the 
ankles,  because  here  the  stasis  of  the  venous  bloorl  is  increased  by  gravity, 
t  first,  slight  a'dema  appears  only  temporarily  ami  by  day,  and  disappears 
again  while  the  patient  is  in  bed  at  night;  but,  as  the  disturbance  of  com- 
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[M^nsalion  im^reasee,  the  oedema  also  constantly  j?row8  worse,  es|iecially  in  (he 
fiojwjndent  parts  of  the  body,  until  finally  it  may  reaeli  the  highest  degree  of 
dropsy.  Besides  the  ajdema  of  tlie  skin,  transudations  into  the  internal  t-avities 
occur,  cspofially  into  the  ahdonirn  Jind  ihe  pkniral  cavity. 

The  rL'Iidiuu  hetwecu  the  dt'^ruu  of  uiilancuus  tpdenia  and  the  amount  nf 
dropsicnl  transinhitinn  is  varinhlc;  thiiSj  in  particular,  we  may  liave  a  larg«* 
amount  of  ascites,  ttith  only  moderate  swelling  of  the  legs.  This  is  proliably 
oeeasioned  in  most  rases  by  special  secondary  clianges  in  the  liver  (vuh 
infra).  In  otiier  cases  the  serous  exudate,  on  one  or  both  sides  of  the  plenral 
cavity  (hydrothorax),  becomes  esjiecially  prominent.  In  short,  besides  tho 
general  circulatory  disturbances,  local  factors  (especially  the  local  condition 
of  the  vascular  walls)  appear  sometimes  to  play  a  role.  How  important  a  bear- 
ing the  condition  of  the  blood  vessels  (aside  from  the  circulatory  disturbance) 
has  ujMin  the  appearance  of  tedeina  is  best  seen  when  we  compare  the  occur- 
rence of  a'denia  in  different  fonns  of  heart  disease.  How  often  have  I  seen 
juvenile  cases  of  heart  trouble  with  agonising  dyspmca,  cyanosis,  hepatic  stasis, 
etc.,  but  with  absolutely  no  a'dema  of  the  skin,  evidently  because  tlie  blood 
vessels  were  still  "tight,"  On  the  other  hand,  crdema  appears  very  early  and 
to  a  striking  degree  and  extent  in  oUler  or  otherwise  predisposed  cardiac 
patients. 

The  patient's  distress  is  decidedly  increased  by  marked  codema,  as  has 
ah'eady  been  said.  All  the  motions  of  the  swollen  extremities  are  consider- 
aldy  impeded.  Hydrothorax  and  asciles  increase  the  dysjuia-a,  tlie  former  by 
ciiuipression  of  the  lungs,  the  latter  by  upwunl  ])ressure  on  the  diapliragm. 
The  passage  of  urine  may  be  rendered  very  difllcult  by  tedema  of  the  prepuce. 
Besides  that,  wc  must  mention  that  the  skin,  wlien  lery  mlematous,  is  quite 
apt  to  bee(Hoe  the  sent  of  furuncular  and  e[ysii)ululous  inllammations. 

Tlie  results  t)f  stasis  in  tlie  internal  organs  may  be  best  seen  in  the  liver, 
spleen,  and  kidneys. 

Passive  ccmgestion  of  the  liver  is  manifested  by  quite  a  considerable  in- 
crense  in  the  size  of  the  organ.  The  lower  boundary  of  the  liver  dullness 
extends  several  fingers'  breadtli  lv*yond  the  edf^e  nf  the  ribs,  nnd  the  anterior 
surface  and  lower  ijorder  of  tiie  liver  niny  ofton  ho  plainly  felt.  The  liver  may 
also  be  enlarged  in  cases  in  wliich  there  are  no  other  marked  signs  of  passive 
congestion,  sucli  as  dropsy.  Quite  severe  pain  in  the  hepatic  region  sometimes 
arises  from  the  tension  of  the  capsule  of  the  liver.  In  later  stages  the  liver 
may  grow  smiiUer  again  through  a  partial  atrophy  of  the  liver  cells  (atrophic 
nutmeg  liver).  Indeed,  there  may  even  develop,  as  a  result  of  the  chronic 
congestion,  a  se<rondary  cirrhosis  of  the  liver,  with  a  distinctly  granulated 
surface.  These  are  the  cases  in  which  marked  ascites  is  especially  apt  to  occur 
(I'ide  supra),  sometimes  with  almost  entire  absence  of  cedenia  of  the  lower 
extremities. 

Sliglit  jaundice  often  develops  in  heart  disease,  as  a  result  of  passive  con- 
gestion of  the  liver,  or  i>erhaps  sometimes  frniu  a  secondary  dumlenal  catarrh. 
The  |W'culiar  mixture  of  a  cyanotic  and  sli^hlly  jaundiced  hue  of  the  skin  is 
very  clwiracteristic  in  many  ca^'^es,  esjwcially  in  mitral  disease.  It  should  lie 
added  that  the  yellowish  discoloration  of  the  skin  in  henrt  disease  ia  probably 
not  always  a  genuine  icterus,  but  it  may  l)e  occasioned  by  the  deposit  of  other 
pigments  in  the  skin. 
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Passive  conpoBtion  of  the  spleen  ariBes  if  the  staws  of  the  blood  extends  to 
t]io  Hplrnic  Vi'in.  'INio  spleen  incn^aHCd  ii»  size  nml  l>ec'Oiiu's  firtn  and  dcnso. 
It  is  often  hard  to  make  out  the  cnn^estion  from  the  ineroaso  of  the  spU'nic 
dullness,  because  percuasinn  of  the  spleen  is  unoerlain  if  there  he  also  asoites, 
hvlrothorax,  etc.  We  can  often,  however,  plainly  feel  the  enlarged  spleen 
untler  tlie  edge  of  the  ribs  on  the  left. 

In  passive  ccmgestiim  of  tlie  kidneys,  tlie  slowness  of  the  circulation  and  the 
diminution  of  the  arterial  tension  in  these  organs  lead  to  marked  changes  in 
the  urine.  In  particular,  tliere  is  a  iHniiiiutitm  in  the  t|unntily,  espi^ciuily  if 
the  patient  is  at  the  same  time  drnjisieal.  The  amount  of  urine  falls  as  low 
as  800  to  500  e.c.  (27  to  17  ounces),  or  e\en  less,  in  tvveiily-four  houi-s.  It 
becomes  dark,  coneentratedj  of  high  speeifie  gravity,  and  abnormally  aeid,  and 
hence  it  usually  has  an  ahunrlimt  sediment  of  urate  of  sodium.  Tn  marked 
degrees  of  stasis  there  is  albumen  in  the  urine  as  a  result  uf  the  damage  done 
to  the  glomerular  epithelium.  The  aninunl  of  albumen  i:?  usually  slight,  but 
it  may  etjual  one  third  or  one  fourth  of  tlie  vohniie  of  urine.  Under  the 
microBcoiie  we  find,  in  the  urine  of  simple  passive  congestion,  only  an  occa- 
sional hyaline  cast,  and  a  few  red  and  white  bltMtd  enrpuseles. 

If  renal  stasis  continues  for  a  li*ng  liuie,  permanent  secjiiela*  develop  iu  the 
kidneys;  these  may  be  termed  *'' cyanotic  induration,"  or,  finally,  "eongeptecl 
contracted  kidney."  By  reason  nf  the  defective  blood  supply,  the  renal  paren- 
chyma disintegrates  and  is  replaced  by  an  increased  formation  of  connective 
tir^sue  (eoinpare,  e.  g.,  brown  indunition  of  the  lungs).  The  urine  in  pueb  cases 
c*»nstaiitly  contains  albumen,  and  the  chronic  disturbiinoe  of  the  urinary 
secretion  is  not  without  inlluence  on  the  entire  picture  of  the  disease.  Mild 
unemic  symptoms  may  appear,  and  the  disturbances  of  renal  function  must 
have  a  similar  influence  on  the  heart's  action  (blood  })ressure,  hypertro]>)iy  of 
the  left  ventricle)  to  that  of  primary  chronic  renal  disease. 

Careful  examination  of  tlie  urine  in  cases  of  severe  heart  disease  is  of  the 
greatest  practical  importance,  for  the  cliaracter  of  the  airine,  as  shown  by 
the  color,  specific  gravity,  and  amount  of  albumen,  is  an  excellent  index  of  the 
rigor  of  the  lieart  and  the  condition  of  the  circulation.  Any  ciuinge  for  the 
worse  in  the  circulation  is  i.lirectiy  sbovvn  in  a  diminution  of  the  amount  of 
urine,  and  an  increase  in  its  specific  gravity,  or,  it  may  bu»  in  the  ajjpearance  of 
albuu^inuria.  Any  improvement  in  the  circulation,  whether  spontaneous  or 
due  to  remedies,  is  shown  first  and  best  by  an  increase  iu  the  daily  excretion 
of  urine  and  a  corn^sf>on(ling  diminutiim  in  its  specific  gravity. 

We  not  itifnM|uently  meet  with  acufe  and  clir'tuie  nephritis,  particularly 
artcri<isclerotic  nephritis,  complicating  lu-arl  disease.  It  is  often  no  easy  iiuit- 
tcr  clinically  to  form  a  correct  opinion  about  such  cases. 
H  We  may  in  part  refer  the  numerous  gastric  anrl  digestive  disturbances,  such 
Vas  loss  of  appetite,  vonnting,  constifmtion,  and  iliarrluea,  from  vvhicli  such 
patients  often  suffer,  to  the  stasis  in  the  blood  vessels  of  the  stomach  and  inies- 
ttnes;  but  of  course  there  are  not  infrequently  diseases,  such  as  acute  and 
chronic  catarrh  of  these  organs,  which  are  to  be  regarded  as  complications. 

4.  Embolic  Processes. — The  slowing  of  the  circulation,  and  the  flisturb- 
ancea  in  the  nutrition  of  the  walls  of  the  vessels,  wliich  result  from  it,  often 
give  rise  in  heart  disease  to  the  formation  of  thrombi.  These  are  sitimted  in 
the  heart  itself,  on  tlie  diseased  valves,  in  the  recesses  between  tlie  trabecula?. 
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in  the  aurielcH,  etc...  or  else  they  form  in  the  veins,  especially  in  those  o 
lower  extremity.     From  these  thrombi  librinou:^  pluR*  ^^y  I'^'^ilv  bo  set  Ic^ 
and  enter  tlie  eireulation  and  thug  give  rise  to  eralxvlic  processes  In  di 
organic.     Sunie  of  the  emiH)Ii8ni(i,  wh<it^e  elinic-al  rflations  an*  ejipt.vially  iiiipor 
tant,  June  in^en  more  fully  cli'?i</rilKMi  elsewhere,  ami  will  he  menlioned  on 
briefly  here. 

KmlMjIism  of  the  pulmonary  arteries,  proeeeding  from  venous  thrombi  or 
from  thrombi  in  the  right  side  of  the  heart,  gives  rise  to  beiuorrha^e  iafaro 
tion  of  the  lung.i.  Its  ]>ath<»gene8i.«  and  PVTiiptomB  have  already  l>een  discui^ed 
in  a  previous  section  (see  pwge  333). 

Kmbijlism  of  the  cerebral  arteries  is  a  common  cause  of  aijoplectic  attack^., 
which  are  not  infrequent  in  heart  disease,  and  nsually  lead  to  hemiplegia.    Tlie 
anatomical  cause  of  the  hemiplegia  in  these  cases  is  the  embolic  softening  ii£ 
the  brain  which  ensues.    The  details  of  this  are  given  in  the  section  on  ce 
bnil  diseases  ( \'ol.  II). 

Embolism  of  the  larger  arteries  of  the  extremities,  such  as  the  femoral  anil 
the  brachial,  is  much  rarer  than  the  forms  mentioned.  It  leads  to  emlK>lic 
ganjfrcn*'  of  tlie  extrcniitit»s»  unless  an  ailcquute  collateral  circulation  can  1m? 
establislied.  The  skin  uf  the  )>oriplK'ral  parts,  the  Hngers  or  toes,  first  l>ecomed 
cool,  l>luisb,  and  at  last,  if  the  circulation  Ijc  wholly  checked,  almost  black. 
The  gangrene  advances  slowly,  usually  occupying  weeks.  Ulcerations  develop 
as  the  necrotic  portions  are  thrown  off.  The  affection  is  extremely  i)ainfuL 
The  ])atient  s(H)n  becomes  very  miserable  fnmi  the  pain  and  the  septic  fever 
that  usually  attend  the  ulcerations,  and  extensive  gangrene  almost  always 
ends  fatally.  .Sometimes  there  is  embolism  of  the  abdominal  aorta.  Tliis  i* 
usually  located  at  its  bifurcation,  and  oeciisions  a  *;udden  and  almost  complete 
paraplegia,  sfK'cdy  drstiirbiince  of  sensaiidn,  abolition  of  tlie  reflexes,  and  hys$ 
of  electrical  excitability.  No  pulse  can  W.  felt  in  tht?  peripheral  arteries;  tlift 
feet  are  pale  and  cold,  and  soon  there  are  signs  of  gangrene  in  both  legs.  Tli 
condition  is  probably  invariably  fatal. 

pjinbolism  of  the  rennl  arteries,  with  consequent  annpniio  or  hemorrhagic 
iMfnn'lions  in  the  kidneys,  may  have  no  clinical  symptoms  at  all,  but  it  id 
sduutiiries  indicated  by  sudden  pains  in  the  region  of  tfie  kidneys  and  marked 
hematuria  (see  Vol.  II). 

Kinbolic  infart'tion  of  the  spleen  is  often  marked  by  swelling  of  the  spleen 
and  by  severe  perinplenitic  ]>ain.    In  otlier  cases  it  ii=  wholly  without  SMnfitoms. 

Eiiibolism  of  a  iiiesentiric  artery  is  a  very  rare  event.  Its  symptoms  con- 
sist of  a  sudden  intestinal  hemorrhage,  of  severe  colicky  pains,  general  col- 
lapse, and  peritonitis.  fl 

5.  Complications  on  the  Part  of  the  Nervous  System. — The  most  important 
eompliciiti'Oi  i.n  the  part  «>f  the  nervnus  .system- — cmliolic  softening  of  the  brain 
— has  alreuily  been  mentioned.  We  must  also  slate  that  cerebral  hemorrhage 
may  occur  in  heart  disease.  It  is  especially  frequent  in  aortic  insufficiency, 
either  as  a  result  of  coexisting  atheroma  of  the  cerebral  arteries,  or  perhaps 
the  abnormally  high  tension  of  the  vessels  during  pyptole. 

Mental  dis<irders  have  been  repeatedly  observed  in  chronic  vahnlar  diae; 
They  are  the  result  of  the  disturbance  of  the  circulation  and  the  couse<]uen 
impairment  of  nutrition  in  the  brain.     Hence  they  usually  make  their  first 
appearance  in  the  last  stages  of  heart  disease,  at  the  same  time  with  the  other 
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disturbances  of  compensation.  The  psychoses  in  lienrt  dis^ease  most  frequently 
havf  t,Ii<^  character  of  niclancholiji,  Iml  coridili-irjii  of  confutfional  insanity  anil 
cx<*itoiiien1  also  occur. 

6.  The  Joints. — Secondary  affootinns  of  the  joints  are  not  nut'  in  h^art 
disease.  A.s  aoule  en^lotnrditis  dewlops  in  llie  course  of  acute  articular  rheu- 
matism, 8o,  on  the  other  hand,  rheumatic  |»ains  in  the  tnuscles  and  juinlB,  and 
even  acute  swellin^j  of  the  Joints,  associated  with  fever,  appear  in  the  course 
of  clironic  heart  disease.  Sometimes  we  have  the  conipleto  picture  of  acute 
articular  rheumatism.  IVohahly  no  fresh  infection  from  witfiout  is  reipiisite 
for  tlie  development  of  t)iese  Heeondary  lesioiiB  in  the  joints,  hut  under  icrtain 
circumstances  tliere  is  an  unusual  devel<jpriiL'ut  of  infuclious  germs  (slaphylo- 
coeei?)  on  tlie  diseased  valves,  and  large  numl)ers  of  tliem  passing  into  the  cir- 
culation occasion  a  fresh  coiiHtitutional  infection. 

7.  Constitutional  Symptoms.  Fever. — In  congenital  and  early  acquired 
vaKuhir  disease,  the  trimera!  development  of  tlio  child  is  ordinarily  much  re- 
tardeil.  In  heart  disease  in  adults,  however,  we  l*y  no  means  always  sei?  an 
injurious  influence  on  the  genera!  nutrition.  In  many  patients  we  even  find  a 
reniarkaldy  jjnrtrl  development  of  fiit.  A  marked  general  disturhancc  of  nutri- 
tiim,  such  as  great  ameniia  and  general  emaiiation,  often  develops  in  the  later 
stages,  especially  in  aortic  insutliciency.  The  wasting  is,  of  course,  often 
hidden  hy  the  a'dema. 

In  general,  chronic  heart  disease  runs  its  course  without  fever,  hut  periods 
often  occur  in  the  course  of  the  disease  when  there  is  a  n»oderato  ami  usually 
irregular  fever.  Marked  disturhauces  of  the  general  cornlition  may  or  may  not 
be  associated  with  it.  The  basis  of  the  fever  is  probably  an  acute  exacerbation 
of  the  endocarditis,  except,  of  course,  in  acciilental  complications.  All  grada- 
tions occur,  fn>m  a  mild  fcl>rile  movement  without  further  symptoms  to  a 
severe  acute  recurring  endocarditis  (7.  v.).  In  «»ther  eases  the  fever  is  con- 
nected with  secondary  swelling  of  the  joints,  or  with  embolic  processes. 

GENERAL    COURSE   AND   PROGNOSIS   OF  VALVULAR   DISEASE 

OF   THE  HEART 

The  course  of  valvular  disease  of  the  heart  is  in  most  cases  very  chronic. 
It  may  last  for  years.  So  long  as  there  is  a  complete  compensation,  the  patient 
feels  almost  perfectly  well;  sometimes  lie  even  has  no  misgivings  as  to  bia 
trouble.  The  sliglif  diliiculty  in  respiration  ami  Hie  incaputity  for  jihysical 
exertion  are  noticed,  hut  little  attention  is  paid  t<»  them,  liecausc  the  patient 
is  used  to  them.  In  ritber  cases  there  is  a  moderate  disturbance  for  a  long 
time,  but  it  may  l>e  borne  quite  easily  if  the  patient  is  rational  and  prudent 
in  his  conduct. 

We  cannot  make  any  general  statement  as  to  the  length  of  the  stage  of 
compensation,  because  cases  differ  very  greatly  in  this  respect.  It  depends  in 
part  ujjon  the  intensity  of  the  heart  disease,  in  part  upon  the  extermil  condi- 
tions under  wliieh  the  patient  lives,  and  in  part,  certainly,  upon  the  ditferent 
individual  inpai-ity  for  work  and  power  of  resistame  n\'  the  heart.  Thus  it 
hap|K'ns  that  many  cases  last  for  decades,  while  in  othens  severe  sequelse 
appear  within  a  few  montlis.  External  injurious  agencies,  acting  on  the 
patient,  are  of  great  influence  on  the  course  of  heart  disease.    Severe  physical 
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exertion,  an  i^j1l^]icioul^  manner  of  living,  iuten-urrent  febrile  diseasp,  mrnUl 
4li»turiiam*0H,  care,  uud  anxiety  are  often  fitlloweil  hy  unlmppy  ^xiusot^ueuces. 
Fnr  readily  undenttorMl  rcasona,  the  dittical(ie&  of  women  afilictod  with  lu^rt 
aiTu'lionn  are  niii^nented  diirin;^  pn*pmn('y,  and  sitnilnrly,  also,  the  events  uf 
Jiibor  and  the  puerperal  stati?  not  seldom  exert  an  unfavorable  intiuence  upon 
the  coiiipeii»atioa  of  an  existing  heart  disease. 

If  tiie  Itrst  signs  of  disturtied  L*oni|»ensation  appear,  if  serere  dyspnoea, 
sHglit  awlema  of  the  ankles,  etc.,  develop  for  the  first  time,  these  symptoms 
may  dtsap]fear  again  completely  under  pro[>er  treatment.  Severe  dLsturlv 
aneee  of  compensation  even,  great  general  dropisy,  assfx-iated  with  very  weak 
and  irregular  action  of  the  heart,  may  aliate,  after  a  few  weeks'  duration,  and 
tlie  patient  may  feel  quite  well  again.  Exacerbations  of  the  di&ease  may  come 
on  Kcvera!  timcH  and  as  often  ijuprove.  Finally,  of  course,  the  improvement 
is  incomplete.  i'orHistcnt  aMlcma  and  the  other  re:<ults  of  venous  siasiB  ensue, 
tlie  symptoms  constantly  increase  in  wverity,  es]>eciaHy  the  dyapn<Fa,  until 
the  patient  dies  after  a  long  and  distressing  illness.  Immediately  before  death 
in  h<'art  diseaHe.  certain  irregularities  in  the  innervation  of  the  heart  and  in 
the  respiration  Kometinies  develop.  Among  these  the  so-called  Cheyne-Stnkes 
phenomenon  deserves  especial  mention.  It  consists  in  a  peculiar  peritxiiral 
variation  in  the  respiratory  movements.  There  will  be,  first,  a  complete  pau.^e 
in  the  respiration  (apntra),  and  this  will  l)c  succeeded  by  feeble  breathing 
gradually  becoming  stronger,  then  gradually  abating,  and  finally  ending  in 
anollicr  complete  cessation  of  the  respiration.  The  patient  usually  becomes 
more  comatose  during  the  cc«ation  of  respiration;  liis  pu]>ilg  contract.  Dur- 
ing the  hard  breathing  the  patient  recovers  somewhat,  and  his  pupils  dilate 
again.  The  cliicf  cause  of  this  rhytliinical  breathing  is  probably  to  be  sought 
in  tlie  deci'led  N*wering  of  the  excitability  of  tfie  rc!*piratory  center.  During 
the  a]*ti(i*a  a  cousiiluralde  amount  of  carbonic  acid  collects  in  the  blood  before 
the  respiratory  center  is  sufficiently  stimulated  to  resame  its  activity.  We 
have  seen  the  heart  behave  in  a  precisely  anHlngous  manner,  but  inde}>endeDtly 
of  any  Chcyne-Stokes  respiration.  There  wns  a  scries  of  rapid  but  regular 
pulsations,  altcrniiiing  with  a  series  of  slower  contractionfl. 

In  regard  to  the  particular  forms  of  valvular  disease,  aortic  in.'mflficiency 
generally  gives  the  best  prognosis,  inasmuch  as  it  may  l>e  very  perfectly  eom- 
pensatf'd  for  many  years.  1  know  an  offifcr  who,  with  bis  aortic  insnfficieney, 
pHssi^l  through  an  entire  tiinijiaign  without  finy  jmrltciilar  difficulty.  But 
if  severe  disturbance  of  componsation  once  occurs  in  tliis  form  of  h(»art  dis- 
ease, it  gives  a  very  unfavoralde  prognosis,  since,  as  a  rule,  we  cannot  rein- 
vigorate  the  heart.  Mitral  insuilkii-ncy  is  also  quite  a  favorable  form  of 
bi'iirt  flisi^ase,  wbicli  mny  bo  comiK'nsfltcd  fnr  a  long  time.  Mitral  stenosis  is 
decidedly  more  unfnvtiralile  in  its  prognosis,  jind  is  associated  with  more  dis- 
tnrl»m(^e,  but  it  ofTers  the  one  advantage  thiit  it  is  relatively  most  readily  in- 
fluenced thornpculically.  esyiocially  by  proper  digitalis  treatment.  Thus,  it 
may  hji{i[ien  thiit  a  pnticnt  with  mitral  stenosis  rejjcatcflly  (half  a  dozen  times 
and  more)  ex|nTiences  the  most  severe  disturbance  uf  conjpcnsation,  but  always 
recupcnilcs  and  then  for  a  considerable  time  is  tolerably  well.  Aortic  stenosis 
is  also  capable  of  quite  good  compenMtion,  but  it  often  causes  persistent  cere- 
bral sym|ttonis.  such  as  Iiendaclic  and  vertigo,  depending  on  anosmia  of  the 
brain,  or  very  likely  upon  simultaneous  changes  in  its  blood  vessels. 
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Whether  celablislied  valvular  diseaw?  of  iho  heart  is  curaMe  is  a  quopiion 
which  cannot  be  answered  uncoiulitionally  in  the  nej^ative.  Of  c^nirse  in  tlie 
great  majority  of  cases  it  is  in  itself  iiHunihle;  only  its  seqiielie  can  he  pre- 
vented or  removed  to  a  certain  deg^reti.  In  chihlren  and  young  people,  however, 
cases  sometimes  do  occur,  as  we  ourselves  have  seen,  in  which  there  arc  all  the 
signs  of  a  pronounced  lieart  disease,  hut  after  a  long  time  recovery  is  complete. 
Of  course  it  is  very  hard  to  ileoide  whether  we  really  have  to  do  with  a  valv- 
ular di.-icase  that  has  been  cured,  hecause  siiiijtle  dihitjitiim  of  the  heart,  reht- 
tive  insuthciency  of  the  valves,  an;^mie  cardiac  murmurs,  eti-.,  may  insily  be 
confounded  with  pure  valvular  disease  of  the  heart. 

Among"  the  dangerous  intercurrent  accidents  in  valvular  diseases  we  must 
make  es|R'eiaI  mentinn  of  euibolie  ]tm<'essi's,  wliiel;  may  occur  suddenly  and 
without  warnin;^^.  The  ililTereut  forms  of  ciulHilism  have  been  mentioned  iilinve, 
and  also  the  possibility  of  eerebnd  liemorrbu^e  in  lieart  diyense.  The  pe(;uliar, 
and  at  times  life-menacinj^  attacks  of  cardiac  weakness,  canliac  asthma,  etc., 
whifh  may  oei-ur  in  all  diseases  of  the  heart,  will  hdijr  he  more  thoroughly 
discussed . 


TREATMENT   OF  VALVULAR  HEART  DISEASE 

1.  Ppophylaxia. — Our  means  for  prevenlin;^  the  develnjiment  of  heart  dis- 
ease are  very  tiniite(i.  To  avert  endotiinlilis  in  arltiuSar  rlieiiniiitism  by  the 
present  method  of  treating  acute  rheumatism  with  salicylates  is  impossilile. 
The  probability  of  the  onset  of  endocarditis  may  be  lessened  by  this  treat- 
ment only  BO  far  as  the  whole  duration  of  the  disease  is  often  consideraldy 
shortened. 

We  can  also  do  little  in  the  way  of  prophylaxis  against  the  development  of 
heart  disease  thai  is  chronic  from  the  start,  since  the  cause  of  the  disease  is  in 
many  cases  wholly  unknown  to  us.  Those  injurious  inflnenees  deserve  the 
most  attention  which  may  fnvor  the  develojmicnt  of  nrtcriul  ntlieroma  and  its 
consequent  chronic  vaUiihif  disrase.  The  chirf  factors  in  tliis  connection  are 
excessive  [jjiysical  exertion  and  an  imi>roper  mode  of  living,  ini-luding  the  use 
of  too  much  ale<flHd  anil  tobacco;  hut  the  role  which  these  ])lay  in  the  develop- 
ment of  genuine  valvular  dtsciiHc  is  certainly  much  less  irn[iortHni  Ihari  their 
induence  ujH>n  certain  niyn|ititlii('  and  niTVuus  diseases  of  the  heart  (s**e  tlie 
follnwins:^  ibajiter). 

2.  Treatment  of  Compensated  Heart  Disease. — If  we  have  to  treat  a  heart 
disease  which  already  exists,  Imt  which  is  at  the  same  time  fvdly  coinpcnsuted, 
our  treatment  must  ho  ehietly  hvj(i(*nic.  The  patient  must  be  made  aware  of 
liis  heart  disease  wititout  making  him  needlessly  anxious.  He  must  be  told 
that  his  further  good  health  depends  in  great  part  upon  his  own  conduct,  his 
discretion,  and  his  perseverance.  Tlie  jmtient  must  avoid  ever>itnng  which 
makes  great  demands  upon  the  heart,  or  which  may  have  a  dingily  injurious 
influence  on  it.  All  violmt  lM«lily  exertion,  too  intense  mental  wurk,  and  als*o 
all  excesses  in  eating,  <lrinking,  smoking,  etc.,  must  be  avoided.  'JMic  use  of 
all  alcoholic  beverages  nmst  bo  greatly  restricted;  coffee  and  tea  in  jmMierato 
strength  ami  (|uantily  noiy  be  f»ermitted,  if  (be  [mtirnt  biniH-lf  dtK^s  not  find 
them  exciting.  That  the  dietetic  directions  will  oft^n  e*j|lide  with  the  demands 
of  the  patient's  occupation^  as  well  as  with  his  favorite  amusements  and  liis 
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haliits,  simuld  not  deter  the  physician  from  demanding  tlic  fulfillraent  of  his 
jtresK-ription!?,  at  least  so  far  as  [wssihle. 

Treatment  by  drugs  i»  usually  unnecessary  in  compensated  heart  diM>aw, 
We  do  not  know  a  remedy  wliich  has  a  directly  favorable  action  un  hciirt  dis- 
ease. The  protracted  use  of  ioiUd  of  potassium.  Fowler's  solution,  arsonite 
of  antimony  ("granules  of  antimony"),  etc.,  has  bern  recommended.  The 
eifioacy  of  these  remedies  is  very  (|uu!;tional>!c.  We  can  always  try  them,  if  a 
mikl  disturbance  makes  a  prescription  desirable  and  other  remedies  are  not 
especially  indicated.  Ik^yond  this,  the  physician  is  usually  contented  with  an 
endfiivor  to  improve  the  appetite  and  nutrition  of  ti»e  patient  by  means  of  irou, 
(juiiiin,  HUil  bitters.  If  there  is  a  suspicion  that  tiie  heart  disease  may  l>e  due 
to  sy^ihiiis,  a  trial  of  iodid  uf  potassium  may  he  made,  but  a  brilliant  result 
from  the  employment  of  antisypliilltic  measures  is  hardly  to  be  cxi»ectetl»  be- 
cause the  meciianiual  iniperfecliong  of  the  valves,  leading  to  regurgitation  and 
stenosis,  can  scarcely  be  nmiedied, 

Tiie  em]>loyment  of  bathe  in  heart  disease  deserves  special  consideration. 
Numerous  experiences  go  to  ]>rove  that  they  are  not  only  well  home  l>y  pa- 
tients with  heart  disease,  hut  that  they  exercise  a  pet-uliarly  benelicial  and 
invigorating  intiuencc  upon  the  action  of  (he  heart.  In  this  regard,  the  great- 
est reputation  is  possessi'd  by  the  warm  saline  liatlis,  whieh  Jire  rich  in  carbonic 
dioxid,  j)artiL'uIarly  those  of  Naiilieim.  Kven  ineijiii-ut  mild  (listurl>ance  of 
compensation  frefpiently  will  be  improved  by  the  use  of  these  or  similar  hatha  S 
(e.g.,  Cudowa,  Kisstngen,  ()eynhau.<en,  Soden,  etc).  Patients  may  also  em-  " 
ploy  at  home  a  course  of  Viathn  with  goml  results.  Short,  tepid  baths  with 
cooler  doiK-heH  sometimes  act  favorably  nii  the  stronger  patients.  Or  salt 
baths  t'*neurogen  "  baihs)  may  he  ordered,  and  cspeeially  the  artiticial  car- 
bonic-acid bntlis,  with  which  many  liydriatic  institutes  are  nowadays  equipped, 
but  whieh  may  also  be  readily  f>rcpart"d  in  tlie  patient's  home  (artificial  CO, 
baths  of  Saudow.  Qnaglio,  Kopp  and  Josef,  and  others).  The  duration  of  a 
VO.J  bath  should  at  first  be  brief  (six  to  eight  minutes),  and  the  tem])crature 
alwut  31**  to  'S'4°  C.  («7.S^  to  bU.G"  F.).  tiradually  the  duration  may  lie  some- 
what prolonge<l.  In  recent  years  there  has  been  much  discussion  of  the  treat- 
ment of  cardiopathies  witii  electric  baths  (tlie  altemaling  current  baths,  the 
so-called  "four-cell  Itaths/*  and  otliers).  t'ertain  favorable  effects  are  not  to 
lie  denied,  though  it  has  not  been  scientifically  demonstrateiJ  tlmt  a  S]>ecific 
action  on  the  heart  can  be  ascribed  to  the  electric  baths.  At  any  rate,  the 
inconsiderate  and  sensational  exploitation  of  electric  baths  is  out  of  all  pro- 
|M)rtioii  to  their  real  usefulness,  and  we  must  warn  against  their  reckless 
cmjfloyinent.  Where  there  is  no  marked  disturbance  uf  compensation,  the 
methodical  employment  of  g>'muastic  exercises,  the  so-called  Swedisli  move- 
ments, has  a  certain  value  in  the  trentnieut  of  heuri  disensi'.  Kegular  muscular 
movements  pronujle  the  circulation  of  the  blood,  and  thus  ligfiten  the  task 
of  tin;  heart.  If  they  are  carried  lait  cautinuply  iind  with  a  proper  eonsidern- 
tion  of  tlui  individual  case,  they  are  not  infre<jut^ntly  beneficial.  Their  value 
should,  of  course,  not  be  overestimated.  The  best  measure  for  the  amount  of 
bodily  exercise  for  patients  with  hcarf  disease  setnus,  to  the  author,  to  lw»  tho 
subjective  sensfltinn  of  dvKjnuea.  Any  patient  who  has  nn  special  Migns  of  fail- 
ing compensation  may  he  nllowcil  to  walk  slowly  and  nisfi  to  (limb  a  little  so 
long  us  he  ex^Kjriences  no  distinct  dysjina'a.     As  soon  as  this  linppens  he  must 
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(Mand  8till  and  rest.  The  nutlior  rejianls  it  as  n  ^ront  mistake  to  encourngi! 
|iiiti(Mils  to  |K'r**ist  in  their  vlTorts  rif^m-dli'Ms  of  (iiniciiKy  in  lirnitliin*,'.  Wo 
tihoiild  not  forfjrt  that  any  diKturlmin'r  ai'  i\\v  circnlalinn  wliirli  ocnirj*  (iiust 
involve  the  mym-anliuni  its^df  in  its  iiilhu-nfu.  Sir  iils<*  Hit?  irriuirks  timdo  on 
the  treatment  of  iili(»|)ntliiL  i^-nriliiir  hv|tcTlro|i!iy.  which  n\^\i\y  to  vnlvular  tliji- 
euHf  HK  wt'll.  That  a  chnii^r  of  clirrijilc  may  |irove  hencfitial  is  eolf-ovidt'ut. 
It  \»  [Hirtifularly  approprinlt-  that  [Miti*?ntH  witfi  a  tendency  to  bronchitis  or 
rheumatism  sfioiild  s]H'Ufl  thr  winlrr  wiuth. 

ti.  Treatment  of  Buptared  Compensation. — As  Boon  a^  tlie  componpatory 
iietivity  of  the  heart,  in  a  ease  of  valvular  trouhh',  begins  to  he  inijiaiivil,  at* 
soon  a?  there  is  marked  dysfintea,  dinitnutlon  in  the  excretion  of  urine,  and 
fpdema,  we  must  promptly  lighten  tlie  burden  of  the  heart  by  complete  bodily 
rest.  Many  cases,  particularly  of  mitral  disease,  are  completely  restored,  even 
when  there  are  marked  symptoms  of  cardiac  eniharra>snii"nt,  by  mere  rest  in 
bed  with  simple  diet  and  without  any  other  thenipeutiu  measures;  init  if  the 
flisiuibanee  of  compensation  is  more  marked  and  [lersistent,  the  physician  must 
have  recourse  to  digitalis,  a  remedy  which  |>ossesses  undoubted  value  when  the 
j>owt:'rs  of  the  heart  are  impaired.  T>i^itHlis  has  the  jiroperties  of  inakinj:  the 
separate  beats  more  powerful,  of  lowcritipr  tiu*  pulse  rate  by  len,irt!u*nin;^  ij,e 
diastole,  and  above  all  of  heightening  the  arterial  tension.  Digitalis  is  there- 
fore indicated  in  every  case  of  lieart  disease  when  there  is  persistent  disturb- 
ance of  compensation,  and  if  the  jmlse  is  small,  of  low  tension,  and,  alw)ve  all, 
fre<]uent  ami  irrc;5ular;  the  desired  elFect  of  digitalis  is  to  make  the  pulse 
slower,  inf)re  reguhir^  and  es[it'cially  of  liigher  tension,  Tnder  the  itiHuenee  of 
the  increase  in  tension  thus  jjroduced  and  of  the  acceleration  of  the  circuhition, 
the  disturbances  of  compensation  often  disappear  in  a  surprising  fashion;  there 
18  more  abundant  diuresis,  the  scanty,  dark,  concentrated  urine  of  passive  con- 
gestion disappears,  the  daily  amount  of  urine  increases,  antl  the  uiine  there- 
fore becomes  clear  and  of  lower  specific  gravity.  The  a'denia  then  disappears, 
the  dyspnoea  ceases,  the  head  becomes  free,  the  general  condition  improves, 
and,  in  brief,  there  may  again  ensue  a  comjilete  compensation  of  the  heart 
disease.  This  ehan;;e  is  sometimes  aeconipliHhed  in  a  comparatively  short 
time,  in  a  few  days  nv  weeks. 

It  is  very  important  to  prescribe  digitalis  in  a  correct  manner  in  order  for 
It  to  l>c  efficient.  Much  exjwrienee  has  shown  that  it  is  best  to  give  it  at 
rogxdar  intervals  of  tliree  hours,  in  doses  of  1..')  gr.  (gni.  0.1 )  of  the  fM'nvdered 
leaves,  either  in  wafers  or  simply  in  water;  so  that  the  patient  receives  in 
the  course  of  n  day  some  four  or  five  powders — that  is,  (J  or  H  gr.  (gm.  0,  t  to 
0.5)  of  digitalis.  If  the  remedy  is  well  borne  we  may  continue  it  in  this 
manner,  but  usually  it  is  omitted  during  the  night,  to  be  resumed  in  the  same 
way  on  the  next  day.  As  a  rule,  the  distinct  specific  intluenee  of  digitalis  is 
evident  after  the  employment  of  ten  to  fifteen  powders  in  the  course  of  two 
or  three  days.  This  is  recognized  by  the  marked  diminutinu  in  jnilse  rate, 
the  increasing  strength  and  regularity  of  tlie  ])ulse,  and  the  improvement  in 
the  general  symptoms.  Instead  of  the  powder  we  may  e'niploy  an  infusion  of 
tile  strengtii  of  1  or  3  [larts  to  l.in  of  water.  Of  this  a  tablespoonful  must  be 
given  regularly  every  two  or  three  hours.  In  some  cases,  particularly  if  the 
patient  has  already  become  accustomed  to  the  remedy,  we  may  prescribe  still 
larger  doses,  up  to  30  or  45  gr.  (gm.  2  to  '^)  and  even  more,  daily.     On  the 
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ntlior  hand,  we  must  at  times  seek  to  attain  the  digitalis  effect  by  continued 
PinnlU-r  <lofios  (fliriti-  daily  gr.  j<s.  fgm.  0.1  J  or  cwn  le&s).  But  in  every  case 
di^iralis  slioiild  ha  givt-u  in  re^mlarly  n'lH-ated  doses,  so  as  to  ubtaiu  by  their 
iotnliint'd  aftion  t[ie  full  clfecl  of  the  drug.  Jt  is  entirely  useless  to  prescriLie 
digitnlifl  in  small  doses  at  long  intervals.  The  remedy  must  never  be  prescribed 
unless  we  can  ai-eurately  walt-li  the  pulse  and  the  heart's  iietion,  for  only  thus 
can  we  obtain  clear  indications  as  to  the  further  emplo>iuent  or  the  oiuissioa 
of  the  drug. 

Not  rarely  some  unpleasant  iacidental  effects  appear  simultaneously  vith 
the  Ifcnefiiial  iniluence  upon  the  heart's  action,  or  with  too  lori;»-  continuance 
of  the  renu'dy.  Arnou*^  these  are  naur-ea,  voniilinf^,  and  s]}eeks  before  the  eyes. 
If  the  digitalis  is  oniitled  these  pyin[itom8  usually  cease,  wliile  the  beneficial 
effect  uj)ou  the  lieart  may  last  for  a  lon^  time.  With  regard  to  these  inci- 
dental and  disaj^eeahle  symptoms,  different  patients  vary  ^eatly.  Many  bear 
di;<italis  vory  welK  others  very  ill.  From  a  tlierapeutic  point  of  view  it  is 
particularly  embiuiMssiiig  if  the  nautioa,  vomiting,  and  other  disagreeahle 
symptoms  a[»pcar  before  the  diyilnliti  iius  j»roduced  an  t-ITect  upon  the  heart; 
but  in  such  cases  we  should  not  be  tuo  hasty  in  abandoning  the  drug,  esjM?cially 
if  it  is  urgently  indicated.  If  the  patient  cannot  hear  the  infusion  we  should 
administer  the  dij;itniis  iu  jjowders.  or  riVe  ver^a.  Or  the  dosage  should  be 
varied,  ami  the  digitalis  given  in  smaller,  cautious  aiuounts.  With  sensitive 
BtomaL-ht^j  the  (idiriiaistrution  of  digitidin  in  the  so-ealled  keratin  capsules,  that 
do  not  dissolve  till  they  reach  tfje  small  intestine,  is  to  he  reeommende<l.  If 
the  drug  aljsolutely  eunnot  he  givun  by  the  mouth,  it  siiould  be  injected  into 
the  rectum  in  ttie  form  nf  au  iiifu.^ion  of  flu'  strength  uf  1  or  2  parts  to  100 
of  water,  Tliis  shouhl  he  warmed  to  the  temperature  of  the  body  and  given, 
after  a  deatising  enema  has  been  employed,  once  or  twice  a  day.  Finally,  in- 
stead of  the  infusion,  one  of  the  many  other  digitalis  preparations  which  will 
he  later  disi'ussed,  will  in  many  i-ascs  he  resorted  to. 

'  Sometimes,  esfieciiilly  if  the  patient  has  not  been  carefully  watched,  the 
eurnulativc  effect  of  digitalis  is  shown  in  severe  symptorna  of  poisoning,  such 
as  collapse,  very  frequent  pulse,  disturbance  of  vision,  and  dilated  pupils. 
Then  such  stimulants  must  be  employed  as  camphor,  ether,  wine,  and  strong 
black  coffee.  How  often  iligitnlis  is  to  be  used  in  the  case  of  heart  disease 
can  be  determined  by  experience  alone.  Many  pnlients,  parlieularly  cases  of 
mitral  disease,  may  undergo  treatment  with  digitalis  twenty  to  thirty  times  or  _ 
more,  with  the  best  results.  Every  time  that  signs  of  impaired  compensation  U 
return,  we  must  try  iligitalis  again.  It  must  be  eonfessc>d  that  it  will  often  be 
necL'Sj*ary  gradually  to  increase  the  dose.  As  is  tlie  ease  with  so  many  other 
remedies,  the  patient  becomes  habituated  to  tlie  drug.  There  is  no  maximum 
dose,  and  we  must  find  out  by  experience  in  each  case  what  the  satisfactory 
amount  may  be.  Some  patients  become  at  last  genuine  "  digitalis  eaters.'*  and 
are  unable  to  exist  without  large  doses  of  digitalis.  We  have  ourselves  seen  a 
patient  take  75  gr.  (gm.  5)  of  the  |)Owder  daily.  In  other  cases  it  is  advisable 
to  continue  with  smaller  doses  (about  gr.  j  fgTTi.  0.05]  thrice  daily)  for  some  ■ 
time  after  the  successful  administration  of  the  dnig  in  larger  amounta.  And 
in  other  cases,  too,  cardiac  patients  with  moderate  distnrhance  may  occasion- 
ally take  small  doses  eontinuously  for  a  long  time  (months)  witli  visible 
benefit.    In  very  many  cases,  however,  the  beneficial  effect  of  digitalis  even  ia 
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the  larger  doses  fails  at  last  to  appear.  The  remedy  is  no  longer  borne  and 
it  znnst  be  abandoned.    Thig  usunlly  marks  the  last  stage  of  the  disease. 

Not  infrofiuently  we  see  paticntB  with  distinct  symptoms  of  passive  conges- 
tion, in  whom  the  character  of  ttie  pulse  seems  at  first  to  contraindioate  the 
administration  of  digitalis:  the  pulse  is  perhaj)?  frequent,  but  rcgiilar  and 
Btroag;  in  other  cases  it  is  not  rapid  at  all,  but  yet  somewhat  irregular;  or  it 
may  be  even  infrequent  and  regidar.  Particularly  in  cases  of  aortic  insuffi- 
ciency is  it  often  very  diificult  to  dcternnnc  whether  we  should  give  digitalis 
or  not.  Witii  all  patients  of  tliiii  soil  it  is,  in  general,  worth  while  to  make  a 
trial  of  digitalis,  since  it  may  often  be  beneficial,  and  yet  we  should  exercise 
especial  caution  and  vigilance  with  regard  to  its  etfects. 

[Digitalis  is  used  more  commonly  in  this  country  in  the  form  of  the  tinc- 
ture. The  urine  affords  a  good  guide  as  to  the  safety  of  the  continuance  of  the 
drug;  as  long  as  the  renal  secretion  is  suthcient  in  quantity,  and  increasing 
rather  than  diminishing,  there  is  no  danger  of  the  toxic  effects.  It  is,  conse- 
quently, a  good  plan  to  follow  carefully  the  twenty-four-hour  quantity  of 
urine  when  tliis  can  be  done. 

In  mitral  ca.^es,  with  or  without  secondnry  tricuspi<l  reg^nrgitnlion.  where 
the  cyanosis  anil  other  symptoms  kIiow  that  the  right  hcHrt  is  engorged  with 
blood  which  it  cannot  propel  onward,  the  relief  afforderl  by  venesection,  or  by 
a  dozen  lecchea  in  the  hepatic  regiort,  may  be  very  great.  Until  the  veins  arc 
relieved  either  in  this  way  or  by  free  purgation,  digitalis  and  stimulants  are 
useless,  and  a  resort  to  them  results  merely  in  a  loss  of  timCj  and  perhaps  in 
the  loss  of  a  life  which  might  be  saved.] 

Within  recent  times  many  attempts  have  been  made  to  prepare  the  active 
ingredients  in  a  pure  fonu  for  the  purpose  of  replacing  the  digitalis  leaves. 
We  wouhl  montii'ii  lirst  the  dialyzed  prei»nratii"ns  (titfthfAafutu  iii(}i{(th'j*,  Oolaz, 
and  d'ujitnlijHoium,  Buerger)  of  which  about  10  to  15  minims  each  are  given 
tlirice  daily,  generally  well  borne.  Of  the  active  constituents  of  digitalis,  digi- 
toxin  is  most  frequently  used  in  doses  of  -^  gr.  (gm.  €.00025),  iii  pastille 
form  every  two  or  three  hours,  Tliis  is  now  oftene^t  emplnyed  in  the  fnrm 
of  digalen  {digiioxin  moiuh,^  Cloctta),  whirh  contains  mgm.  Q.3  ( gJo  gr.) 
digitoxin  per  cubic  centimeter. 

Generally  0.5  to  1  c.c.  (Tl],  viij  to  xv)  of  the  solution  is  ordered  t.i.d.  The 
effect  is  often  an  excellent  one.  Digalen  may  also  be  used  for  intraniust-ular 
and  intravenous  injections,  especinlly  in  cases  of  marked  com|K'n!iatory  di-^lurb- 
ances,  where  all  internal  medicatiou  is  futile.  The  older  digitalis  prejiara- 
tions  (tr.  digitalis  and  vinegar  of  digitalis)  are  superfluous  and  not  to  Imj 
recommended.  In  general.  I  am  under  the  impression  that  digitalis  leaves  are 
Btill  tlie  best  and  most  elTectivo  [ireparation,  and  should  he  tried  first  when- 
ever digitalis  is  indicntcd.  In  tlioric  rather  fretiucnt  cn!=es  in  which  this  remedy 
fails,  the  other  digitalis  preparations,  above  all  digalen,  may  prove  very  valu- 
able.   [A  new  and  valuable  remedy  is  digipurntum.] 

When  digitalis  ilm's  not  yield  tlie  desired  results,  other  cardiac  remedies 
are  resorted  In.  |Siiilly  alone  and  fiarlly  in  cnnjunclioii  with  digitalis.  Fre- 
<liu*tilly  coTrd>inatiotis  act  better  than  the  siiij^le  diuj^s.  Tincture  of  ulro- 
phanthus  <leservcs  first  mention;  its  active  principle,  strophanthiu.  obtained 
from  the  seed  of  the  plant,  has  almost  the  same  pharmacological  properites 
AS  digitalis.    The  tLnctiire  is  given  tlirice  daily  Lu  doses  of  5  to  10  minims. 
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A.  Friiiikcl  huB  rtvonimeiult'd  iutravenous  iajeetious  of  strophanthin  (jl^  gr. 

[jrni.  O.ODO.S]),  iiijt.'ctnl  into  n  Vfiii  of  the  arm.  Upon  re|K?ated  occasino^  the 
niitlior  has  coiiviiuvtl  himself  of  the  strikingly  rapid  iiiflufiKie  of  iliet^e  injec- 
lirms  on  canliac  iictivity,  hut  would  ur^e  eaution,  as  also  with  iiitravenoue 
digaien  injections,  in  employing  tliem  in  general  practice  (dangiT  of  heart- 
block).  Besides  tincture  of  strophaiithuH^  reference  must  be  made  to  cafTein 
in  the  form  of  caffoiii  sodio-salicylatc  and  sodio-lxMizoatc.  given  in  powders 
of  1.5  to  4.5  gr.  (gm.  0.1  to  0.3)  sovonil  tiiiiLS  daily.  Caffoin  al^o  acts  on 
the  vasomotor  centers,  and  is  ut  the  same  lime  a  diuretic.  In  this  respect  theo- 
bromin  (theobromimiiodio-salicylate  or  diuretin)  is  even  more  active,  and, 
especially  in  combination  with  digitalis,  is  often  a  very  valuable  remedy. 
Other  heart  rcimnlies  which  have  been  rwonm»endcd  at  times,  such  as  adonis 
vernali^,  convallaria  luajalis,  tspartein  sulphate,  etc.,  have  not  proved  reliable, 
and  have,  therefore,  found  little  acceptance  in  practice.  The  valerian  prepa- 
rations are  to  be  considered  only  in  cases  with  mild  subjective  symptoms. 
Camjihor  is  the  best  stimufani  in  attacks  of  acute  cardiac  weakness.  The  com- 
bination of  digitalis  with  other  dnigs,  usually  diuretics,  is  very  useful,  as 
already  mentioned.  A  combination  of  this  sort  is  tlie  following:  Infusion  of 
digitalis,  30  gr.  to  Jv  of  water  (gm.  2  to  150)  ;  sod  io-sal  icy  late  of  caffeio, 
30  gr.  (gm.  2)  ;  tincture  of  strophantlius,  3j  (gm.  4) ;  lit^uor  potassi  aoetatis^ 
5ij  (gm.  t'lO)  ;  syrupi  aurantii,  5i  (giu.  30).  M.  S.  A  tablespoon ful  every 
two  hfuirs. 

4.  Symptomatic  Treatment. — Some  B}'iuptomfi  wliidi  often  occur  in  heart 
disease  demand  a  special  description. 

bro])sy  is  a  syniptnni  of  venous  stasis,  and  disappears  if  compensation  be 
rt;stiirud  spoiituncouf'ly  or  by  Ibe  use  of  digitalis.  ('(ini|th'te  rest  in  IhmI  and 
clevutiou  of  the  swollen  fwirls  serve  as  the  cliicf  aid  in  reuioving  the  dropsy. 
Dropsical  ftuticiils  ought  alf^o  to  change  tlieir  [)osition  in  bed  frequently,  if 
possible,  that  there  may  not  In?  too  much  (cdema  collectefl  in  the  dependent 
portions  of  the  body.  It  is  a  good  plan  1o  wrap  up  the  swollen  arms  and  leg* 
with  Hannrt  bandages  under  gentle  pri'ssure.  Mihl  passage  of  the  (edematous 
parts  may  sometimes  be  of  advantage. 

The  question  whether  tiio  intake  of  liquids  in  dropsical  cases  sliould  l>e 
limited  or  not  is  not  easily  answered.  Experience  teaches  that  these  patients 
often  lose  tlieir  o'detna  when  they  drink  large  amounts  of  so-called  diuretic 
tejis  (efjui.setum,  eglantine,  species  diureticje  [I*.  O.J,  atvl  others).  On  the 
otiier  )iand,  a  material  restriction  of  liquids  may  be  useful  (ronfer  infra,  the 
remarks  regarding  to  so-<*allcd  Karrel  milk  cure).  In  short,  general  rules 
cannot  be  laid  down,  and  we  have  to  l>e  guided  by  individual  experience.  Of 
internal  reiriedies.  besides  digitalis,  whicii  should  invariably  be  fii*st  emphiyed. 
and  drugs  of  similar  action,  the  true  diuretics  are  to  be  considered,  such  as 
acetate  of  potassium,  acetate  of  so^iium,  diuretin,  the  various  diuretic  teas,  etc- 
They  are  sonu'times  ordered  in  eonddnatron  with  digitalis  (al>ove  all,  digitalis 
with  diuretin  and  digitalis  with  calfoiu)  and  sonu-tinies  alone,  particularly 
when  digitalis  raiinot  be  borne  or  is  luit  indirated.  (^nlrunel  sometimes  shows 
good  elfccis  II)  cardiac  dropsy.  Its  diuretic  inlluenrc  lias  lately  Inrcn  empha- 
sizcnl  by  Jendrassik  and  otiicrs.  It  is  prescribeil  in  [towders  of  3  gr.  (gm.  O/i) 
three  to  live  timcK  a  day.  ((ften  a  vei^  marked  diuresis  will  In?  eauscil  after  one 
or  two  days,  with  rapid  abatement  of  the  dropsy.    The  adiuinistrution  of  the 
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reined}*  is  stopjied  as  goon  ag  the  diuresis  begins.    It  is  also  omitted  if  stoma- 
titis dt'veloi>s. 

At  times  it  is  adviiuta^eouK  to  combine  calomel  with  di^tnlif  (<ligitalifl, 
1.5  gr.  [gTu.  D.l];  ealuuiel,  3  gr.  [ffiii.  0,2J;,  five  pir-Ii  iiowdirs  djiily. 

In  the  la:>t  etn^^es  of  lieurt  disease  the  piiticntV  cimditifm  iiuiy  lie  partit-u- 
larly  diHtressing  from  the  severe  general  tedt'ioa.     It  is  then  neeessary  to  rc- 
^b  move  the  ascites  or  hydrothorax  by  puncture,  and  also  to  try  to  relieve  the 
^B  OHiematons  condition  of  the  skin  meclinniciilly. 

^J  Searification  of  the  skin  by  long  incisions  into  the  subcutaneous  cellular 
^BKiBQe  is  effective  hut  dangerous,  because  erysipelatous  inHaniniatinn,  etc.,  is 
^Vfcpt  to  ensue  at  tlie  line  of  incision.  Far  more  reconunemlahlo  arc  little  silver 
capillary  trocars  (the  so-called  Soutliey's  trocars,  or»  still  hetler,  Curschmanirs 
trocars),  to  which  a  thin  rubber  tnhe  is  attaclied.  Through  these  trocars, 
which  are  introduced  ohliijucly  into  the  snU-utanuou.s  tissues,  fre<]uently  many 
quarts  of  serum  flow  away,  drop  Ijy  drop,  so  that  shapeless  swollen  lind)s  be- 
come very  thin  in  one  or  two  days.  We  must  always  exercise  great  cleanliness, 
however,  and  the  utmost  disinfection  of  tho  skin,  wrapping  the  jmrts  in  ster- 
ilized gauze.  In  patients  with  heart  disease  it  is  not,  as  a  rule,  advisable  to 
attack  the  dropsy  by  sweating,  and,  at  most,  it  is  to  be  tried  only  with  great 
caution. 

Tlie  dyspna-a  of  heart  disease  is  usually  the  most  distressing  symptom  of 
all.  Here,  too,  our  chief  task  is  of  course  to  restore  tlic  compensation;  liut 
tliis  failing,  we  must  try  to  relieve  the  ilysj^mra  syin[itomaticfdly.  Mi>rphiii 
is  most  etlicient  in  this  respect.  In  general,  mori>liiu  is,  uc\t  lo  digitalis,  the 
most  indispi'nsable  reme<ly  in  the  treatment  of  severe  heart  disease.  It  is 
usually  well  borne,  and  procures  great  relief,  especially  if  given  sulx-utaneously. 
If  we  h«vt'  to  iln  vvilli  the  last  stage  of  the  disease,  we  need  aiot  spare  large 
doses.  (Hherwise,  of  course,  caution  is  necessary.  Besides  mori>luu,  diouin 
and  heroin  are  used  at  times. 

Chloral  hydrate  should  lie  cautiously  employed  in  heart  disease,  ll  is  often, 
however,  well  borne,  and  gives  the  patient  rest  and  comfort.  We  luive  also  ])re- 
scribed  eblornlaiiiid  in  cardiac  cases,  with  gnurl  results.  Where  there  is  absohite 
insomnia,  a  trial  may  be  made  of  8  to  15  gr.  (gm.  0.5  to  1)  of  veronal,  com- 
bined, jwrhaps,  with  JJ  gr.  (gm.  <J.01)  of  moqihin. 

In  practice  we  nnist  often  prescribe  external  applications  to  the  chest,  mus- 
tard plastei*s,  hot  jioulticcs,  and  also  hot  foot  baths  with  mustard,  ashes,  etc. 
In  severe  cases  their  aetion  is  slight.  Acetate  of  lead  in  large  doses  some- 
times seems  to  have  a  favorable  influence  in  severe  dyspncca,  especially  with 
threatening  pulmonary  (vdcma.  We  give  tlie  powder^  up  to  1.5  gr.  (gm.  0.1), 
every  two  or  three  hours,  and  it  is  often  a  gtw^d  plan  to  add  0.5  or  1  gr.  (gm. 
0.t>;i  to  0.ti5)  of  i>[»ium.  We  van  also  frequently  obtain  decided  relief  for  the 
patient,  pnrtii  ularly  if  eonsti]>aled,  by  a  vigorous  drastic  purge,  wilh  com- 
pound infusion  of  senna  or  gamboge. 

•        Palpitation,  constant  or  pnroxy«nial,  is  treated  by  applying  ice  to  the  car- 
diac region;  the  *' lieart   bnitles,"  made  of  tin,  or  the  Leitcr  heart  coiU,  act 
very  well.     In  palierils  wllli  a<otie  insiillirieury  lUid  very  exeiteil  a<tiiin  of  (lie 
^  heart,  wt;  nmy  reeoiomeud  Ihe  ]>rotractcd  use  of  ice.     Hot  poultices  alsti  are 
^hfionietimes  benelieial.     The  narcotics  are  the  most  efficient  internal  remedies, 
^Hpipecially  morpbin,  which,  of  course,  we  should  reserve  for  severe  cases.    If  the 
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palpitation  is  of  a  lesser  degree,  we  may  try  hromid  of  pntaesium,  valerianatmi 

or  tiie  like. 

Tlie  fiubcutaneoua  use  of  morphin  ij*  a^in  by  far  the  most  potent  reme*iy 
in  tl»e  aii^inous  attacks,  associated  with  pain  and  a  feeling  of  difitre«€.  We 
may  uIho  usl'  eutaneous  irritation,  mustard  |>la8ter8,  etc.,  hot  compre«se»  or 
[loultii'es,  hot  hand  «ud  foot  hathfl,  and  internally  sirophauthus,  nitroglycerin, 
etc.  Compare  also  the  viertiun  on  the  trentruoiit  of  stenoeardial  and  similar 
soizureH  in  niuHcuhir  and  arteriosclerotic  turdiofiathies. 

We  may  prescrihe  hitter  remedies — tinrtura  amara  (P.  (j.)j  or  compound 
tinetnre  of  einchona — nnd  nuiriatio  acid,  for  the  Iopa  of  ap[ip1itp.  in  caw  this 
is  not  improved  by  re^ilatiii^  the  activity  of  the  heart.  In  ndilition,  we  must 
always  endeavor  to  ^et  a  rpj^dar  evacuation  of  the  hnwels. 

For  the  attacks  of  faintnej'H  and  vertigo^  occurring  especially  in  aortie 
stenosis,  as  a  result  of  cerehral  ana*rnia,  we  may  prescriU*  a  horizontal  position, 
and  stimulants — wine,  ether,  and  HotTmann's  anodyne. 

Espeeial  iicciilents  and  eom])licatinns,  like  [inhiiHuary  oedema,  infarctions, 
or  apoplexy,  are  to  be  treated  according  to  the  usual  niles. 
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Preliminary  Remarks. — In  valvular  diseaBe  of  tlie  heart  a  disturlMinf 
the  circuhitinn  taken  place  hecause  of  the  functional  impairment  of  the  vnlves, 
or  the  ohHtrnctiitu  of  I  he  in'iflees  of  the  heart;  hut  in  the  dineaKes  whicli  we  are 
now  to  consider  we  have  to  deal  with  impairmeut  of  tlie  Ktruelure  and  func- 
tional activity  of  the  cardiac  nmscte  itself,  whih?  tlie  valvular  apparatus  of  the 
heart  remains  intact.  The  expresaion  myocardial  diseases  of  the  heart,  in  a 
strict  ticut^e,  is  too  narrow,  inasmuch  as  we  probably  have  diseases  of  the  gan- 
glia and  nerve?  of  the  henrt  associated  M'ith  the  mnscinlar  disiJeases. 

As,  however,  UKuh'rn  views  a.^crihe  great  ]>hysiological  imiependenee  to  tlie 
cardiac  muscle,  and  as  our  knowledge  regarding  the  pathological  cliange«  in 
the  nervous  apparatus  of  the  heart  is  extremely  limited,  we  may,  in  classifying 
and  considering  these  conditions,  for  the  present  restrict  ourselves  to  the  dis- 
turbances of  heart  function  nliserved  during  tlie  life  of  the  patient,  and  to  the 
anatomical  changes  in  the  heart  muscle  found  at  autopsy.  In  tliis  connection 
the  changes  in  the  coronary  arteries  must  be  well  considered,  as  many  muscular 
cardiopathies  depend  on  primary  vascular  alterations.  Since  afTections  of  the 
coronary  arteries  are,  as  a  rule,  connected  with  changes  in  the  aorta  and  the 
other  blood  vessels,  a  sharp  division  between  lieart  disease  and  vascular  dLseaae 
is  impossible. 

1.     INTERSTITIAL   MYOCARDITIS 

iF^roid  Vcacneration  of  the  Myoeardium.    Sderfma  of  the  Coronary  Arttriea) 

JEtiology  and  Pathological  Anatomy. — 'I'he  nnatorTtical  changes  of  inter^ 
etitial  myocarditis  coutiist  in  irre^lar-shajMjdj  glistening  white  spots,  oftea 
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Very  numerous,  interspersed  through  Ihe  cardiac  muscle  where  there  has  been 
a  [mrtifll  or  complete  deatmction  of  the  muscle  fihers  and  the  substitution  for 
them  of  a  firm,  filirinuus,  cicatricial  connective  lissue.  These  places,  wliicli 
are  hent  found  hy  timl<iii>j  lioriz(tntal  sections  of  the  niyociirdiuin,  occur  par- 
ticularly in  the  left  ventricle,  and  especially  at  iU  apex  and  in  its  anterior 
wall;  but  they  may  also,  be  found  everywhere,  and  especially  in  the  papillary 
muscles. 

Besides  tlie  ventricles,  the  auricles  must  also  Ix^  carefidly  examined,  ai*  in- 
terstitial cliunfres  .Mnniclirni'S  Imatc  Ihcinsclvcs  there  by  preference.  OfU-n  we 
may  oiiservc  lifn-oiil  dianiri's  as  *li>;litty  Khi^tening  retracted  spots  on  the  endo- 
cardial or  pericardial  i^urface  of  the  heart.  The  microscope  alone,  naturuily, 
can  give  delinite  information  regarding  the  ejctent  of  the  disease,  and  the 
condition  of  the  muscular  tissue. 

For  the  origin  of  interstitial  myocarditis,  two  viewpoints  are  chiefly  to 
be  considered.  In  the  smaller  number  of  cases  it  is  the  sequel  to  a  genuine 
acute  localized  myocarditis,  siich  as  occasionally  occurs  in  articular  rheuma- 
tism aud  other  Infwtious  diseases  (above  all,  in  diphtlieria,  but  also  in  scar- 
latina, typhoid,  influenza,  etc.). 

Ilere  the  history  sonictinics  points  to  auch  an  origin  of  the  disease.  But  in 
the  majority  of  cases  of  interslilial  myocarditis  there  is  no  iuflammation  in 
the  limited  sense  of  the  term,  but  we  have  the  sequels  of  a  preceding  endar- 
teritis (arteriosclerosis)  of  the  coronary  arteries  of  the  heart.  In  places 
where  this  change  in  the  vessel  causes  marked  diiniuutinn  of  its  lumen,  the 
corresponding  portion  of  tlie  myotranliuui  is  imperfectly  suiiplied  with  arterial 
blood,  ami  in  conse(|uence  the  mus<;ular  filw^rs  gradually  degenerate,  lose  their 
niu'lii,  and  cliiinge  into  a  friable^  cheesy  detritus.  In  place  of  the  destroyed 
muscular  fihcr  there  is  a  new  growth  of  connective  tissue.  With  ordinary 
endarteritis  these  firocesses  are  ^low  and  gnKlual,  but  under  certain  cireiim- 
fitances  tliere  may  be  a  somewhat  rapid  occlusion  of  the  brandies  of  the  coro- 
nary arteries,  because  of  thrombosis  or  embolism  of  proximal  origin.  In  such 
cases  we  have  a  genuine  cardiac  infnrction,  presenting  a  spot  of  aruemic  necro- 
Bis,  or  sometimes  a  rather  fresh  hrowuish-ycnow  hemorrhagic  iniiltiation. 

Of  course,  this  limited  necrosin  Hn<l  interstitial  new  growth  will  not  occur 
if,  in  spite  of  the  existence  of  arteriosclerosis,  the  direct  supply  of  blood  is 
still  sufficient,  or  is  eked  out  by  the  collateral  circulation. 

If  the  formation  of  connective  tissue  is  extensive,  the  entire  heart  wall 
may  become  decidedly  thinner,  so  that  it  yields  to  the  internal  ])rcssure 
of  the  blood.  This  sometimes  occasions  in  the  left  ventricle  the  bulging  of  a 
limited  portion  of  the  wall  of  the  heart,  so-called  cardiac  aneurism.  A  cardiac 
aneurism  of  this  sort,  and  also  an  extensive  fresh  infarction,  may  excoptiunally 
result  in  rupture  of  the  heurt  with  escape  of  Mood  into  the  pericardium,  and 
,  sudden  death.  Of  still  greater  itiiportanee,  liceuuse  fur  more  freijuent,  is  the 
formation,  in  places  where  the  fibroid  jirocess  readies  to  the  endocardium,  of 
parietal  thronibi  inside  the  heart.  These  sometimes  give  rise  to  embolism  in 
distant  organe. 

As  to  further  patliologic  changes  m  tlic  heart  we  find  that  certain  portions 
^^  of  the  heart  are  not  infre^juently  dilated  or  hypertrophied.  The  dilatation 
^kmay,  at  least,  in  part,  be  due  to  the  diminished  resistant  power  of  the  cardiac 
H  -walls,  but  in  case  of  hypertrophy  we  must  always  seek  for  special  causes,  inas- 
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iniirli  as  sclorosip  of  tlio  coronary  arten'es  as  guch  cannot  lead  to  hypertrophy 
of  a  fKirlinn  of  ||r»  hoart.  As  a  rule,  the  cauFO  is  easily  (HtwovortMl,  eillnT  in 
an  as^ociaUnl  arUM-ifr^srlorosis,  or  in  Ihost'  factors,  giich  as  diH«tipalion.  wtiit-h 
may  occasion,  ?:irnuItantH)usIy  witli  arterio8clerofiti,  an  i<Iio|>at)iie  hy|»ertrrt|.i)ij 
of  the  heart.  Of  counse,  we  mutit  also  lK*ar  in  mind  the  pogisihlc  but  excep- 
tional presence  of  siali  complicating  tliseaK»«  as  interstitial  nephritis,  or  pul- 
monary emphysema.  Witli  regar-d  lo  the  right  ventricle,  the  fad  has  weight 
that  it  must  hy|H*rtrophy  an  a  rt»sult  of  con^e^tion  in  tlie  pulmonary  circuit, 
when  the  left  ventrich*  is  permanently  weakened. 

The  causes  of  this  hy  no  moans  rare  form  of  myocnrditis  whioli  we  liave 
just  described,  and  which  is  duo  to  sclerosis  of  the  coronary  arteries,  are.  tn 
general,  of  course,  the  same  as  those  of  chronic  endarteritis  <arterios<-]erosis). 
Often  tlie  sclerosis  of  the  coronary  arteries  is  merely  a  part  of  a  general  artcriO" 
sclerosis,  hut  we  sometimes  find  comparatively  marked  changes  in  the  coro- 
narics,  although  there  are  no  specially  extensive  atheromatous  changes  in  the 
other  arteries  of  the  body,  and  again,  when  there  is  well-marked  arterio- 
sclenisis  elsewhere,  the  coronary  arteries  may  show  slight  ayniptoius  of  dis- 
ease, if  any. 

Of  the  various  active  wtiological  factors,  the  moBt  imj>ortant  are  no  doubt 
chronic  alcoholism  and  general  dissi^iation.  Furthermore,  excessive  smoking 
is  certainly  a  not  rare  cause,  as  I  liave  had  occasion  to  satisfy  myself,  espe- 
cially in  my  present  eastera  sphere  of  activity.  In  other  cases  long-continued 
severe  physical  laijor  seems  to  favor  the  develo|)ment  of  arterioselerosis,  and 
clinical  experience  shows  that  an  important  cause  of  sclerosis  of  the  coronaiy 
arteries,  particularly,  lies  in  great  mental  effort  and  excitement,  which  indeed 
are  not  iufretpiently  combined  with  the  above-mentioned  factors — for  example, 
in  the  case  of  extraordinarily  active  business  men,  speculators,  high  officials, 
physicians,  and  others.  All  these  ctmsiderations  go  to  explain  tlie  fact  that 
sclerosis  of  the  coronary  arteries  is  seen  far  more  often  in  the  male  tJmn  in 
the  female  sex.  That  age  plays  an  important  part  is  universally  acknowledged. 
It  is  true  of  interstitial  mywarditis,  as  of  arteriosclerosis  in  general,  that,  as 
a  rule,  |)ersons  attacked  in  the  second  half  of  life,  fnmi  forty  years  of  age  on. 
Finally,  we  must  ndd  that  hereditary  tendencies  to  the  development  of  arterio- 
sclerosis in  general,  and  sclerosis  of  the  coronary  arteries  in  particular,  cannot 
be  denied. 

That  form  of  disease  of  the  coronary  arteries  deserves  special  mention  which 
is  of  s>'philitic  origin,  and  therefore  somewhat  distinct  from  onlinary  arterio- 
sclerosis. It  is  scarcely  possible  to  doubt  the  occurrpnoe  of  a  specific  svphilitic 
endarteritis  of  the  coronary  arteries,  usually  in  conjunction  with  a  general 
syphilitic  endarteritis  {vide  i«/ra),  giving  rise  to  almost  exactly  the  same 
s^Tnptoms  as  ordinary  arteriosclerosis.  At  any  rate,  tliis  point  should  in  every 
case  be  considered,  for  therapeutic  reasons  if  for  none  other  {vide  infra). 

iSecondary  chronic  myofurditis  as  a  setiufl  to  rlironic  endocarditis  (valvnlar 
disease)  is  only  exceptionally  of  any  importance  in  itself,  though  of  the  grejit- 
eat  significance  in  the  clinical  picture.  The  endocarditic  process  may  extend 
dircvtly  to  the  neighboring  muscular  layers  of  the  heart,  or  thei'e  may  occur, 
esptx'ially  in  nssocintinn  with  aortic  endocarditis,  eml>olic  infarctions,  the  de- 
veloptiient  of  whieli  is  the  same  as  of  the  previously  described  thrombotic  in- 
farctions of  the  heart.     Finally,  there  is  the  possibility  that  myoi-'ardilis  and 
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endoranlilis  might  appear  simultanuously,  as  in  polynrtliritis  and  other  infar- 
(ious  diw?aRC8. 

Clinical  History. — We  must  first  nientiiin  that  sariirtirnes  quite  extensive 
cicatricijil  fnrnuititUi  may  lnj  found  in  tJiu  cardinr  niustlo  poatmorlern.  wiltiout 
the  occurrence  of  any  manifest  8)Tnptorn8  referable  to  tlie  heart  during  life. 
We  see,  then,  tliat  the  heart  may,  under  some  eirtnuistauees,  undergo  quite 
a  conhiderable  losfl  in  its  contractile  substance  -without  injury. 

In  niouy  other  cases,  however,  the  heart's  capacity  for  work  sutTiTs  so  much 
that  the  i*amc  flynij>tom8  arise  as  in  valvular  disease.  The  course  of  each  cases 
may  be  very  chronic.  The  symptoms  begin  quite  gradually.  The  patient  first 
has  a  plight  dyspncea  or  pal[)itation,  and  a  feeling  of  distress  and  pressure  in 
tiie  cliest,  but  only  from  external  causes,  such  as  slight  physical  exertion. 
SonietiiiHS  there  is  marked  general  weakness  and  languor.  The  patients  have 
an  unlicalthy  sallow  look.  They  become  easily  tired,  feel  depressed,  and 
scarcely  capable  of  any  great  bodily  or  mental  exertion.  The  symptoms  grad- 
ually increase,  and  just  the  same  results  of  disturlmnee  of  tlie  circulation  ap]>ear 
as  in  nil  the  other  forms  of  heart  disease.  The  dirtirulty  in  breathing  becomes 
more  markt'd.  odema  occurs,  signs  of  stasis  iu  the  livcr^  intestines,  and  kidneys 
appear — in  short,  the  well-known  type  of  general  circulatory  disturbance 
develops. 

Physical  examination  of  the  heart  shows  marked  anomalies  of  the  heart's 
action  iu  most  of  the  severe  cases.  Tlie  pulse  is  often  irregulfir  in  regard  to 
its  rhythm  and  the  intensity  of  its  single  beats,  but  the  arrhytliiuia  may  also 
be  wholly  absent  in  spite  of  the  degeneration  of  the  myocardium,  as  we  have 
often  convinced  ourstflves.  The  pulse  is  at  first  quite  strong  and  fidl»  and  often, 
because  <»f  the  general  arleriosi'lerosiH,  imreased  in  tension;  laler  it  beennies 
weaker,  of  lower  tension,  nnil  ul  last  smnetimes  very  small.  As  a  rule,  it  is 
increas<^l  in  frc(|ueney,  but  we  sometimes  notice  in  chronic  myotardilis  per- 
sistent slowing  of  tlie  pulse  to  GO,  50,  or  even  le^'s,  in  a  minute.  With  this 
slowness  of  the  jnilse  there  is  also  frctpiently  irregularity  of  tfie  heart's  action, 
espeeially  the  apfiearanee  of  ot^'casioniit  doidile  beats  (pulsus  l)igerninus). 

If  persistent  and  marked  slowing  of  the  pulse  exists  (1^0  to  Ui  beats),  a 
careful  observation  of  the  auricular  pulsations  (usualh'  observable  in  the  ve- 
nous juilsations  in  the  neck)  shows  tfiat  their  number  is  much  greater.  Fre- 
rpiently  it  is  just  thnihle  that  of  the  vontrieutar  jiulsations  (radial  [uilse).  In 
isolattnl  and  rare  case?  a  very  extreme  slov^ing  of  the  cardiac  beat  occurs 
(down  to  1(5  to  12  beats  ]X!r  minute).  Then  oecasioruilly  there  are  attacks 
of  unconsciousness  with  complete  cessation  of  the  pulse  and  respiration,  and 
sometimes  also  with  efiilejttiform  seizures  (so-ealled  Adains-Stokes*  disease). 
Percussion  usually  shows  an  increase  of  the  heart's  dullness,  due  to  dilatation 
or  hypertrophy  of  the  bi-art,  the  increase  being  either  general  or  thietly  on  ruie 
side.  Auscultation  shows  the  absence  of  any  murmur,  and  fienee  the  absence 
of  valvular  disease.  The  heart  sounds  are  distinetly  audible,  and  sometimes 
quite  loud  and  sharp,  but  in  the  later  stages  often  low  and  obs<'ure.  The  pul- 
monic secoml  sound  is  arrenlualn],  when  there  is  stasis  of  the  pulmonary  cir- 
culation, liepeatrdly  we  have  f<aind  the  seemul  sound  for  a  long  time  very 
]>lainly  dividutl  (rL'tluplinitt-'d).  We  must  also  mention  that  sometiriirs  in 
pure  myocarditis  a  systolic  murmur  is  heard  at  the  a|)cx  which  is  due  either 
to  a  relative  insuRiciency  of  the  mitral  valve,  or  to  its  incomplete  closure,  as 
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a  result  of  defeclive  muscular  action  df  the  left  ventricle  (perhaps  more  par- 
ticularly the  papillary  muscle) — so-called  mviwular  insuffioiency  of  the  valve. 
On  the  other  hand,  plight  syptolic  or  dinfitolic  aortiu  murmurs  not  seldom 
occur  as  a  result  of  arifria^eleroiie  changes. 

Wc  nnist  niiikL'  particular  mnntion  of  one  PATuptom  of  ecleroBis  of  the  coro- 
nary nrlericp,  which,  altliough  it  is  not  pathnguomonic,  is  by  far  most  often 
seen  in  association  with  it,  and  therefore  has  an  important  diagnostic  aig- 
nifirance.  We  refer  to  the  attacks  of  so-oalletl  nnginn  prrtoris  (ptenooardia, 
lienrt  pang).  Thesw?  attacks  of  genuine  angina  pectoria  (compare  also  the 
following  chapter)  consist  in  the  suilrlen  ncc-iirrence  of  pain  in  the  region  of 
the  heart,  extending  into  the  back,  tlie  left  shoulder,  and  tiie  left  arm  even  to 
the  tipa  of  the  tingers.  In  severe  caws  the  pain  is  extremely  violent.  It  is  as 
ii  the  cliest  were  squeezed  in  a  vise.  At  the  same  time  there  is  a  decided 
feeling  of  anxiety  and  oppression,  as  well  as  complete  loss  of  strength — a 
sense  of  impending  death.  The  patient  set'ks  souie  support,  ho  can  scarcely 
move,  scarcely  utter  a  few  words  in  a  whisper;  the  extremities  grow  cool,  the 
brow  moist  and  wdd.  The  attack  may  I)0  directly  fatal,  but  this  is  the  ex- 
ception. At  a  rule,  the  symptoms  pass  away  in  fifteen  or  thirty  niinntes, 
or  sometimes  only  after  one  or  two  hours,  and  the  patient  gradually  recovers. 
In  many  cases  of  sclerosis  of  the  coronary  arteries  attacks  of  this  sort  occur 
very  often,  in  varying  severity.  Not  infrequently  an  attack  may  be  due  to 
some  Pj)ecial  cause,  sueh  as  the  bodily  exertion  of  a  long  M'alk  or  climb,  errors 
in  diet,  or  mental  excitement.    In  such  cases  bad  news  may  cause  death. 

With  regard  to  the  true  essence  of  angina  pi'ttoris,  we  are  confined  to 
hypfjthesis.  The  intense  pain  indicates  irritation  of  the  sensory  nerves.  I  am 
inclined  to  compare  these  pains  to  the  severe  pains  in  the  extremities  accom- 
pauyiug  sclerosis  of  the  arteries  of  the  lower  limbs  and  also  to  many  forma 
of  trigcminnti  iicurHlgia,  fikrwise  associiUcd  with  arteriosclerosis.  More*»ver, 
angina  peiioris  is  by  uo  means  alone  dependent  upon  sclerosis  of  the  coronary 
arteries,  but  also.,  without  doubt,  quite  aa  frequently  upon  the  aortic  sclerosis, 
whirh  is  usually  present  aa  well  (vide  infra,  chapter  on  Aneurism  of  the 
Aorta).  'J'he  lit-art's  action,  as  sueh,  may  he  disturbed  sintuhaneously  with 
the  stunoeanlial  attack;  then  the  pidse  is  small  and  irregular  during  the 
attack.  Occasionally,  on  the  utiier  liand,  aa  we  have  often  convinced  our-  ^ 
selves,  it  sliows  no  marked  change.  fl 

Besides  genuine  angina  pectoris,  attacks  of  cardiac  asthma  are  not  infre- 
quent in  chronic  myocarditis.     This  differs  from  angina  pcetoris  in  that  the 
peculiar  pain  and  constriction  are  not  present,  while  the  distress  for  breath, 
the  paroxysmal  dyspnrea,  is  prominent.     In  most  cases  of  this  sort  we  prob-  ^ 
ably  have  really  to  deal  with  sudden  weakness  of  the  left  heart.  I 

The  general  course  of  the  disease  varies  considerably  in  different  case?. 
Much  dcj>tiKls  upon  the  patient — e.g.,  upon  his  ability  to  take  g»Hjd  care  of 
himself.  Sometimes  dyspnrra,  ccdema,  and  other  general  symptoms  of  passive 
congestion  are  pronunent,  and  in  such  cases  the  [latient  is  alternately  better  or 
worse.  Other  cases  are  characterized  by  attacks  of  nngimi  pcitoris.  The  ter- 
minalinn  is  invariahly  unravoruble.  It  may  either  oeeur  gradually  with  in- 
crease iii  the  circulatory  disturbance,  or  wiUi  uomjflete  sudilenness  like  a 
stroke. 

This  imjwrtant  clinical  fact  of  sudden  apojtlectiform  death  ("paralysis  of 
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the  heart ")  in  patients  with  Bclerosis  of  the  coronary  arteries,  demands  consid- 
eration. It  usually  h^iUK'Hs  In  elderly  [lernons  in  foinrcn-luhlo  cireuiiistiinces 
and  jjoixl  livei's,  whn  n[)  in  thai  time  luivu  not  regaiduiJ  themselves  as  really 
ill;  hut  tlicy  have  repcati'dly  liad  slight  attaLks  nf  verti^^u,  wf  ojipresnion,  etc. 
Suddenly  a  nort  of  apopledii^'  nttark  eoints  on.  ol'ten  iiff**!-  smne  definite  eause, 
after  a  banquet,  or  afU-r  w>itie  physiuat  exL'iiion  or  ini'iilal  iLxiitetueiit.  IX'ulh 
follows  in  a  few  moments,  or  after  a  deep  eonia  that  lasta  for  several  hours  or 
even  days.  The  diuji^nopiri  often  remains  in  doubt  in  sueh  cases,  especially 
if  we  have  not  known  the  patient  previously.  The  autopsy  shows,  as  the  sole 
pathologieal  lesion,  a  sclerosis  of  the  eorouary  arteries,  with  a  more  or  less 
extensive  eieatrieiul  fornuition  in  the  heart.  Apparently  in  tbese  eases  the 
moment  must  suddenly  arise  when  the  supply  of  blood  to  the  heart  is  insuffi- 
cient, and  tims  death  is  caused.  Experiments  upon  artificial  closure  of  the 
coronary  artiTJes,  by  Cohnlieim  and  others,  a^rrc  perfectly  with  the  clinical 
facts  above  mentioned.  Artificial  narrowing  of  the  coronary  arteries  may 
also  be  well  borne  for  a  long  time,  until  sudJenly  both  halves  of  the  heart 
Btand  still  in  a  condition  of  diastole.  Finally,  it  should  be  mentioned  that 
sndilen  fleatli  in  sclerosis  of  the  cororuirv  arteries  may  also  he  caused  by 
cndtoHsni  of  the  trutilc  of  the  coronary  artery,  or,  as  in  one  case  seen  by  the 
author,  by  tlie  bursting  of  a  focus  of  myocarditis  with  hemorrhage  into  the 
pericardial  cnvity. 

Diagnosis. — The  diagnosis  of  chronic  myocarditis  Js  by  no  means  always 
easy  and  certain.  We  nmst  first  dctennine  that  there  is  a  cardiac  Iceion  of 
Bome  kind.  This  is  usually  evident  from  the  secondary  syuijjtouis  of  stasis, 
the  condition  of  the  pulse,  the  area  of  cardiac  dullness,  etc.  Then  the  ques- 
tion arises  whether  we  have  to  do  with  a  valvular  disease  or  with  a  myopathic 
disease  of  the  heart.  Here  auscultalifUi  must  cbietly  decide.  TIh^  absence  of 
a  heart  murniur,  in  sjiite  of  titlicr  delinite  si^'us  of  heiirt  disease,  sjteaks  ap^ainst 
valvular  disease  but  not  with  complete  certainty.  All  nninmirs  may  be  absent 
in  the  last  stages,  especially  with  a  high  degree  of  mitral  stenosis,  and  hence 
we  may  easily  confuse  euitral  stenosis  with  inyoeiirditis.  pnrtieuhirly  when  there 
is  niftrkod  firrhythniin  of  tlie  heiirt,  Un  the  other  liiind  we  luive  afrrady  staterl 
tliat  in  pure  myocarditis,  with  the  valves  intnct,  functional  murmurs  may  be 
present,  which  may  lead  tn  an  erroneous  opinion  as  to  valvular  disease. 
Chronic  pericardial  adliesfnns  may  likewise  he  confused  with  a  myocarditis. 
If  continued  .study  of  the  case  has  enabled  us  to  exrlude  valvular  disease  or  an 
obliteration  of  the  pericardium,  it  remains  lo  distin^ish  Itetween  chronic 
myocarditis  or  si  lerosis  of  the  coronary  arteries  on  the  one  band,  and  the  other 
diseases  o(  the  niyocardiiim  (vide  infra)  on  the  otlier.  To  make  tliis  distinc- 
tion with  absolute  certaiiity  is  not  always  possible.  All  the  diseases  named 
present  the  same  rliniea!  jjieturc  of  cardiac  insutHciency.  but  what  the  anatom- 
ical conditions  may  bti  which  occasion  this  cardiac  insulVieiency  we  can  at 
present  only  conjecture  with  more  or  less  probability,  during  life.  If  all  the 
signs  of  a  marked  general  arteriosclerosis  (g.v,)  are  present,  we  will  gener- 
ally not  tn-  far  wrong  in  also  assuming  a  sclerosis  of  tfie  coronary  arteries.  Of 
the  pjM'fial  heart  symptoms,  the  most  elmraeteristic  of  coronary  sclerosis  are 
persistent  bradycardia,  particularly  if  associated  M'iLli  arrhythmia  and  attacks 
of  true  angina  pectoris.  Persistent  rapidity  and  arrhytlimia  of  the  pulse  occur 
in  interstitial  myocarditis,  just  as  in  other  myopathic  diseases  of  the  heart; 
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but  arrhythmia  is,  in  general,  far  more  common  when  there  is  aetnAl  niy<v 
unr<)il.i8  than  wlien  llirri'  it*  hiniplo  rnuHfuhir  woukurss  nf  Ih^*  hoarl.  Thrre 
18  SL'lf-fvidiMit  ilitliniltv  in  thi'  (liiiKiuisiH  of  rjist's  with  Kiuiih'ii  U)M>|»hvUfnrni 
paralyHis  of  the  heart,  and  in  (liHtinguii^liing  them  from  apoplexy,  enihtilisin, 
pnni'rentic  hemorrhage,  and  similar  canscs  of  smhK'n  deatli. 

Prognosis. — The  proj^nosis  m  eviiient  from  wimt  hnti  l)een  already  said. 
Hceovery  is  imixwsiltio,  hut  oven  extensive  oiealrieitil  foi-miilion  in  tlw*  heart 
may  [»mhahly  hist  for  years  without  causing  nuuh  annoyanec.  We  must 
always  be  prepared  for  di8tuH>ancea  of  compensation,  and  the  manifold  sud- 
den actidcnta  to  which  patients  with  myocarditis  are  exposed,  but  we  cannot 
foroleU  the  time  of  their  oeeurrenee. 

Treatment. — 'I'he  treatment  of  chronic  myocarditis  must  l)e  directed  firet  to 
tlie  diuLutic  and  hygienic  care  of  the  patient.  This  is  of  the  ^i-catcst  impor- 
tance. For  oljew?  pern^^ns  accuetomed  to  liigli  living,  a  moderate,  simple  diet 
muKt  lie  aeeiirately  }»reseribeil.  Alenholie  beverages  must  l>e  greatly  limitnl 
or  whnlly  Forbidden,  and  not  more  than  two  li^hl  ci^;ai*s  or  a  few  cigarettes 
allowed  per  tlit'm.  It  ia  often  best  to  (>mit  smoking  entirely.  Mo<h'nite  iHidily 
exercise  is  benelicial  for  the  promotion  of  the  circulation  and  tlie  n)ure  rapid 
diminutitui  of  tlie  obesity*  hut  the  jmtient  nmst  1k^  earnestly  warned  against 
too  vidk'ut  excrli(Ui.  The  best  niensure  of  the  bodily  exercise  to  Ik?  allowed 
is  the  HidijiH'tive  condition  of  the  patient,  lie  should  cease  hia  exercise  as 
soon  as  he  notices  the  slightest  sensation  of  oppression  in  the  chest.  Neither 
nuist  mental  elTort  Im?  excessive.  In  summer,  a  quiet  life  in  the  counlr)'  or 
snme  niouutjiin  region  is  to  be  advi.-iod,  or,  under  siiitalilo  cirenmstanoes,  the 
cautions  use  of  the  waters  of  Kissingi'U,  MurienliEid,  Nnnbeim,  f'udown.  etc. 
Tej)id  baths,  carbrmic-aeid  baths,  or  saline  baths  may  lie  employed  even  at 
home  with  advantage.  Of  internal  remedies  iodid  of  potassium  has  been 
specially  recommended  to  Im?  used  persistently,  in  the  amount  of  8  to  15  gr. 
(gm.  it.n  to  !.(»)  or  more  daily.  Indid  of  potassium  enjoys  a  reputation  fur 
an  especial  specific  net  ion  upon  artoriost^lerosis  in  general,  and  has  ]>er- 
haps,  also,  a  beneficial  effect  upon  arterirjsclerosis  of  the  coronary  arteries. 
We  have  ourselves  seldom  seen  very  striking  results  from  its  use,  though  we 
frequently  give  it  a  trial,  particularly  if  there  exists  tlie  sliglitest  siispieion 
of  a  previtms  sypbilitie  iiifeetioii.  lodid  of  sodium  is  also  used  instead  tif 
iodid  of  potassium,  and,  ]iattieularly  of  late,  sajodiu  has  lK*on  frequently  sub- 
stituted. With  disturbance  of  eoi[q)ensalii>n,  and  with  abnormally  frequent, 
weak,  and  irregular  action  of  the  heart,  iligitalis  an<l  simihir  remeilics  are  indi- 
cated, just  as  in  vnKuhir  disease.  In  cases  with  nn  abnormally  fIow  p\dfle,  wo 
may  use  them,  ])rovided  great  caution  is  exercised,  liuJ  w"  nmst  also  be  gov- 
erned hy  tlie  other  priivailing  symptimis.  In  seven;  attacks  of  angina  pec- 
toris (sec  the  following  chapter)  tlie  subcutaneous  injection  of  morphin  is  by 
far  the  nuwt  eHiiient,  aivd  i>ftcn  an  indispensable  remedy.  Furtber,  I  recom- 
mend, above  all,  nilnvt^lycerin,  which  has  been  greatly  lauded  by  many  of  my! 
patients.    I  usually  prescribe : 


IJ  Nitroglycerin!    gr. 

Tinct.  valerianrp  aether.,  )  ,  . 

Spirit,  retheris.  nltrosi,  ]    ** ^ 

Dose;  15  to  20  drops. 


{gm.  0.025); 
(2r).0  cc). 
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The  nitroglycerin  may  also  Imj  combined  witii  morpliin,  for  example  : 

1}  Nitroglycorini    gr.  |    (gm.  0.02) ; 

Morph.  mur gr.  iij  (gm.  0.2)  ; 

SpirituR         |.. 3jj^    (10.0  C.C.). 

Aquaj   (lest.,  ) 

Dose:  20  drops. 

Inhalations  of  amyl  nitrite  also  act  favorably  at  times.  For  the  milder 
stenocardial  symptoms  the  nitrite  of  sodium  is  occasionally  useful. 

IJ  Natrii  nitrosi   gr.  xv  to  xxx  (gm.  1.0  to  2.0) ; 

Aquam  dest.,  ad jiv  (120.0  c.c.). 

Dose:  2  to  3  tcaspoonfuls  daily. 

It  may  also  l>o  uHe<l  in  combination  with  nitrate  of  potassium,  as  in  the 
following : 

IJ  Sodii  nitritis gr-  xv       (gm.  1.0)  ; 

Potassii  nitrntis   3vj  (gm.  24.0)  ; 

pjla^OHaccliari  menthaj    3j  gr.  xv  (gm.  5.0). 

Dose:  A  knife-pointful  three  times  daily.  Diuretin  has  also,  not  infre- 
quently, a  decidedly  favorable  eflect  upon  the  stenoc^ardial  attacks,  and  may 
be  given  in  combination  with  digitalis,  caffein,  etc.  In  cardiac  asthma,  stimu- 
lants are  indicated  (Htroj)h«ntluis,  camphor),  but  often  narcotics  as  well.  Mus- 
tard plasters,  the  application  of  cold  and  of  heat,  hot  foot  baths,  etc.,  are  also 
employed. 

2.     SO-CALLED    IDIOPATHIC    HYPERTROPHY    OF   THE    HEART 

(Functional  Strain  of  the  Heart.     [Heart  Overstrain.     Soldier's  Heart.)) 

Etiology  and  General  Pathology. — Xot  infrequently  cases  during  life  pre- 
sent all  the  symptoms  of  an  uncompensated  cardiac  lesion  and  yet  the  autopsy 
discloses  merely  hy]M!rtroj)hy  of  tlic  l)eart  with  a  greater  or  less  degree  of 
accompanying  dilatation,  'riioro  is  no  lesion  of  valves,  coronary  arteries,  or 
myocardium.  TJu;  cardiac  liypertroi)hy,  which  involves  the  left  ventricle 
chiefly,  but  often  both  ventricles,  cannot  be  regarded  as  secondary  in  the 
ordinary  sense  of  tlu;  won!,  for  in  the  heart  itself  and  in  the  other  organs  we 
find  nothing  which  can  cidl  fortli  a  secondary  hypertro])hy  of  the  cardiac 
nmscle — no  valvular  <liscaso,  no  chronic  nephritis,  no  general  arteriosclerosis, 
and  no  jmhnonary  cniphyscnia.  llcnce  we  term  these  cases  "primary  idio- 
j)atliic"  cardiac  hyiHTtrophy,  in  the  sense  that  we  cannot  discover  any  otlier 
primary  disease. 

XotAvithstandinjr.  wn  must  in  these  cases  also  peck  the  cause  of  the  cardiac 
hypertro])hy  in  snnic  cxct'ssivc  demand  ujmn  the  cardiac  muscle,  and  as  there 
are  no  nuuros(*o))i('  nnaloniital  or  mechanical  changes  involving  an  increase  in 
the  cardiac  activity,  wc  riinst  assume  a  functional  overstrain  of  the  Iieart. 

As  a  matter  of  fact,  a  careful  anamnesis  often  gives  us  definite  grounds 
for  the  assumj)tion  that  there  has  been  functional  damage  of  the  heart  muscle. 
27 
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Among  till'  most  fre<]upnt  rrtuflca  is  habihial  cmbnrnisftmcnt  of  tJio  oinnila- 

tion  by  cxcoHH  in  t'lilin;^  jirni  ilrinkin^.  ThiTt'  i*an  bt*  no  doultt  tlmt  evor)'  tiaio 
fouil  ifi  tukiMi  in  Inr^r  amount  there  irt  a  lemponiry  int'n*jit*c  in  lliu  Hi'livjl_v  nf 
the  heart,  the  fivquoiiov  of  tlio  |mlH(%  and  tfio  tcuHion  in  the  nrterii's.  TUin  in  in 
pari  U'caiisn  Ibc  KjHTilif  j^ravity  of  the  bbxHl  is  temporarily  inrreaiUHl  by  llw 
iTial<Tial  taken  into  it,  auiJ  in  part  becauHL*  tho  proihuts  of  motabolisni  in  \\w 
I)1ihm1  have  a  direct  **tiniuluting  action  upon  the  heart  or  tlie  blood  vt^^iseU, 
and  iiiially,  l>oeaufle  an  oxeensive  ingeation  of  li(|uida  temporurily  incrcofWA 
the  total  anxiunt  of  blood.  In  briof,  tliiTc  arc  numerous  |K'rsona  of  the  more 
favored  olasise!*  who  inihil^je  too  frcTly  in  LMitin^^  ami  ilritikinj;,  and  for  years 
go  to  exeess  in  the  pleasure?*  of  the  table ;  and  in  the  ease  of  sueh  persons  (here 
is,  during  a  great  part  of  their  life,  although  not  all  the  time,  that  condition 
which  tbe  older  physieians  termed  plethora.  All  llu*se  eireiunstnnei,'*  whieh 
we  Imve  nuMitioiied  otvasiou  an  iiuTL-ase  in  the  demands  upon  the  heart,  csjw- 
eiully  its  lefl  vetilriele.  The  hi'iirl  performs  this  extra  work  laid  upon  it,  am! 
eonseijUfUtly  kfomen  gradually  liyperlrophied.  From  what  biift  been  aaid» 
it  is  easy  to  understand  why  this  form  of  eardiae  hypertrophy  is  es[>wiftlly  fre- 
quent in  the  itbew,  and  partietdarly  in  men  from  fiu'ty  to  fifty  years  old, 
though  sometimes  nuieh  yammer.  \\c  have  seen  by  fur  the  most  fre(juent 
examples  of  it  in  great  la-er  drinkers,  and  so  in  persi)nH  w1ioh(?  business  tempts 
them  to  cxeessive  indulgence  in  beer^  sueh  as  landlords,  brewers,  hop  dealers, 
butchers,  and  many  otlrers.  IVrsons  of  this  sort  often  drink  for  yenrs,  almost 
daily,  four  or  Hve,  or  even  eight  or  ten,  liters  (<[uarts)  of  l>eer.  Ia^I  tho 
reader  eonsidev  what  an  amount  of  lupiid,  antl  iit  the  same  time  of  nourish- 
ment (for  one  liter  of  beer  eoiitains  iiboul  50  or  GO  gm.  [2  ouuees]  of  carlw)- 
liydrates),  is  in  this  way  alone  introdueed  into  the  bbMHl.  This  explains  the 
great  frtKjueney  of  cardiue  hypertrophy  whieli  liollinger  has  shown  to  exist  at 
Munich;  but  tlie  "  Munieh  iK-^r-beart  "  is  seen  with  mifnrtunnte  frequeney  in 
other  triwus  than  Mtinich.  The  aIeoh(tI  ia  jirobaldy  nut  a  faetor  in  the  devel- 
opment of  the  hypertrophy  of  the  heart,  hut  we  may  well  siippose  that  it 
promotes,  or  at  least  hasten?,  the  degenerative  changes  in  tho  eardiae  muscle, 
and  [larlieularly  in  the  ennliae  nerves,  whieh  at  last  remler  the  heart's  uetion 
inaduiiuale  and  the  eirvulation  imperfeet.  P'or  the  develojuueut  of  cardiac 
hypertrophy  in  itselt  is  a  eircumstunee  wliieli  doea  not  impair  the  healthy 
but  rather  prt^erves  it ;  only,  experience  tenches  us  that  no  heai*t  can  unin- 
terruptedly pi'rforrn  an  amount,  of  work  whicli  in  ]diysiobygieally  excessive, 
ami  esi-a[K'  linal  exbiuistiiin — ^the  point  of  time  depi-nding  upon  tbe  individ- 
ual vigor  niid  other  assot-ialed  factors. 

A  secomi  cinisi'  of  idiopatliic  hyper) ro|}by  is  jtursisleid  muscular  strain. 
Muscular  exertion  alwavH  increases  the  demnnds  upon  tho  cardiiu!  activity. 
There  is  an  im-rosfie  in  the  fre<i\ieney  of  the  pulse  am!  in  the  innount  of  blood 
passing  ibnuigh  the  lieart.  If  excessive  bodily  exertion  is  habilnal  for  a  con- 
flideral)le  period  of  time,  there  finally  iWve!o|ts  hypertmphy  of  the  heart, 
usually  afTerting  both  ventricles,  but  esiKTially  the  left.  Thus  is  explained 
the  hy]iertro]>!iy  sometimes  seen  in  blacksmiths,  lo<*ksmit!iH,  Imggage  carriers, 
laborers  in  vineyards  (*' Tiihingcn  In*art  "),  soldiers  after  severe  cantpaigr»s, 
athletes,  and  others.  Why  this  bypertropliy  shmdd  somi'times  occur  and 
sometimes  l>e  absent,  under  apparently  similar  conditions,  must  be  oxplainod 
by  the  differenre  in  the  phyaiological  capntity  of  the  individual.     Here,  too. 


I 


DISEASIuS  OF  THE   MYOCARDIUM  423 

ibnormality  of  lliu  coinliiiou  diH-s  nut  bt'curnt'  evident  till  tiic  functional 
ability  of  the  heart  begins  to  fail  ("  heart  overstrain/*  "  irritable  heart  "). 

In  the  third  phiiv,  we  iiiutit  asi^unie  that  in  some  few  cafies  of  idiopathic 
h\7)ertro|>liy  of  the  h*'arl,  in  which  none  of  the  eauses  yet  named  are  operative, 
an  ahfjontml  utTvous  initiitiDn  of  the  heart  exists  whirh  inrroases  its  activity 
(force  and  rapidity),  and  liciice,  Jinally  leads  to  its  hy|)ertrophy.  This  is 
perhaps  the  explnuation  of  niiiny  eases  of  cardiac  hyfjertrophy  in  ]>ersonB  who 
have  lon^  been  e\])OPed  to  mnny  sorts  of  pHvchicHl  exeiteinent.  Tlie  cardiac 
hypertrophy  of  cvophtiialinit:  goiter,  ant!  the  relatetl  cardiac  liy]X!rtn>phy 
often  seen  in  goiter  without  other  symptoms  of  Bawidow's  disease  (the  so- 
called  goiter  heart),  nmy  also  be  i>ut  in  this  category.  These  cases  suggest 
also  that  perhaps  other  ahnornial  products  in  the  body,  whose  origin  may  be 
unknown,  iiiiglit  siitiiuhite  or  hnrin  tlie  heiiH,  iind  thus  finHlly  Icjid  tu  myo- 
pathic heart  atTet:li<>n!ii.  KHj»ecially  in  women,  particularly  during  the  eliinac- 
leric  period,  do  muscular  disturbances  of  the  heart  occur.  Absohitely  no 
extenial  causes  can  be  demonstrated  for  these  eases,  and  therefore  the 
hypothesis  of  some  kind  of  disturbance  of  "  internal  secret  inn  "  with  abnor- 
mal efTt'ct  upon  tlie  heart's  action  suggests  itself.  To  he  surt\  nothing  definite 
is  known  oa  this  subject  (cf.  infra  chapter  on  the  Nervous  Affections  of  the 
Heart). 

Not  infrequently  we  may  assume  timt  several  of  the  abovo-nientioned 
causes  of  canliar  liypertrifphy  Jiuve  liecn  operative  at  the  same  time.     Thus, 

Iidioimtiiic  liyperlrophy  of  (he  heart  is  seen  particularly  often  in  individuals 
who  have  tt)  uiidergo  great  mental  strain  and  excitement,  and  at  the  same 
time  are  heavy  drinkers,  or  in  those  who  drink  beer  to  excess  aud  are  ulso 
at  the  same  time  r(Mii|)elled  t*!  labor  strenuously  (hrt»wery  lahorers,  e\v.}.  It 
is  likewise  comprehensible  IhuL  the  same  injurious  factors  (mode  (tf  living, 
alctihol,  tobncco,  etc.)  may  often  produce  sinuiltaneonaly  a  vuriety  of  cfTvcts. 
Thus  we  frc<]uently  find  nnisculur  disease  of  the  heart  4'ombined  witli  olficr 
related  diseases  (arterioselerosisj  chronic  ncphritit?,  gout,  diabetes.  atr4rti(m8 
of  the  liver,  etc.). 

There  is  usunlly  associated  with  the  hy[M?rtrophy  a  dilatation,  referahlc  to 
the  persistent  overdistention  of  the  ventricles  during  diastole.  The  majority 
of  cases  of  functional  cardiac  hypertrophy  belong,  therefore,  to  the  ty(H'  of 
"eccentric  hyperlnaphy/'  Tlie  weiiker  and  mnre  yiet<iing  the  mynranlium 
becomes  with  the  eourse  of  time,  and  the  more  passive  congestion  ntfcrts  the 
I,  ,  heart  itself  (particularly  the  auricles  aud  right  ventricle),  the  more  the  dila- 
iHtation  increases  (secondary  congestive  dilatation)  ;  and  with  it  comes  degen- 
eration of  the  eardiai!  muHcle,  or,  at  any  rate,  functional  weaknesa  of  the 
same,  giving  rise  to  symj>toms  of  cardiac  inauniciency. 

I  Clinical  History. — Idiopathic  hyjtertrophy  of  the  heart  may  certainly  exist 
for  a  long  time  without  causing  the  patient  any  subjective  disturbance.  Wo 
have  already  emidiasized  the  fact  that  it  is  precisely  the  cardiac  tiypertrophy 
which  protects  the  patient  for  a  time  from  the  onset  of  uuirked  symptoms. 
rroilrtimHta  may  m-vur  Utr  a  li)Ug  lime  Iwfore  severe  disturhaiiec  sets  in. 
Among  tliese  are  pal[>italioii,  a  certain  sense  of  dis(!onirort  in  tlie  cardiac 
ri'gion,  ami  slight  dystuma.  Tlie  syrnploinK  begin  when  the  heart  can  no 
hatgcr  respond  to  the  demands  made  upon  it,  and  when  it  begins  to  fail. 
Then  all  the  symptoms  uf  cardiac  iusuflieieucy  arise,  in  just  the  same  way  as 
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in  vfllvular  rliscnso  and  in  cJironic  myocarditis.  IFence  we  need  not  go  into 
Mrt  d<'tHiU  (if  ilie  diptiirlmnres  of  roniponi*ation  Rj»nin.  The  whnlu  *4i»rie«  of 
svmptnnis  of  Hta(*is,  as  well  us  the  attackH  of  angina  |RH'toris  aud  irardiac 
asthma,  deseribod  in  the  prrveding  chapter,  aUo  ot^'ur  in  idiopathic  hyper- 
trophies and  dilatations  of  the  heart. 

Another  Buhjeetive  dinturMnce  is  the  peculiar  and  often  ver}*  annonng 
feeling  of  "  Ihitterin^  *'  of  the  heart — that  i;*,  a  momentary  feeling  of  flutter- 
ing cnntraction  of  the  heart.  This  symptom  indicates,  pmhnhly,  abnormal 
conditions  of  contnnition,  and  must  by  no  means  1»e  confounded  with  the 
run)erou8  sensations  which  liypochondriacal  and  neurasthenic  patients  refer 
to  the  heart,  if  the  action  of  tfie  heart  is  irrejrular,  and  cs|HM.'ialIy  if  there 
is  u  tendency  io  higcniinal  pulsatirm,  many  patients  feci  every  bigeminal  con- 
traction us  u  jolt  or  stopping  of  tlic  heart  ('*  titumliliiig  of  the  heart  "). 

The  general  course  of  the  disease  differs  considerably  in  individual  cases. 
Sometimes  there  is  moderate  difTieulty  iu  breathing  for  a  long  tiuje,  i^sptHJally 
on  nny  physiml  exertion.  The  patient  often  complains  of  great  languor^  or 
nuivous  irritjihilily,  juid  8t>nicliines  of  attarks  of  vertigo  and  faintnes*,  and 
a  tendency  to  jierspirution.  'I'lic  appetite  is  po(jr,  and  there  is  ver}'  ajit  to  be 
constipation.  The  coiulitiim  may  Income  quite  suddenly  woi-se  after  any 
marked  injurious  iuHucnee,  cppecially  after  great  physical  exertion  or  mental 
excitement.  PhyHJral  exaruination  diwloseH  all  tlie  signs  of  hypertrophy  of 
the  heart.  In  the  liret  place,  the  left  veulrii;le  Is  unually  enlarged,  correspond- 
ing to  the  direct  causes  of  the  ctmdition.  This  enlargement  is  often  belter 
appreciated  by  accurate  ohservBliou  of  the  apex  beat  than  by  percussion. 
Later  the  right  side  of  tiie  heart  also  hci'iunes  hy]iertropitieil ;  dullness  on 
percussion  then  extends  over  the  lower  fturt  of  the  sternum,  with  epigastric 
pulsation  and  undulatory  movements  in  the  veins  of  the  neck.  The  heart 
sounds  are  pure,  at  first  sharp,  later  somelimes  mumod  and  feeble.  We  lay 
esiM'cial  value  tm  the  clmraeteristics  of  the  firnt  sound  of  the  heart.  A  dull, 
hidistinct  sound  is  prolmbty  a  sign  of  considerahle  dJlntation,  while  a  normal 
valmhir  Bound  indieates  a  vigorous  systole.  Jn  general,  there  is  jjcrsistent 
frequency  of  the  pulse,  at  least  in  patients  who  ore  led  to  seek  the  phygitian 
Wause  of  beginning  symptoms.  Infrequeney  of  the  pulse  probably  indicates, 
in  most  cafi*»s,  coexistent  sclerosis  of  tlie  eoronary  arteries  {vide  supra).  Tlie 
frequent  pulse  may  for  a  long  time  remain  regular,  but  it  is  not  always  so. 
So  long  ns  the  left  ventricle  doi-'S  its  work  well  the  pulse  may  be  tense,  and 
the  second  aortic  sound  distinct;  but  if  the  heart  becomes  insuftleient  the  pulse 
grows  small,  feeble,  often  irregular;  tlie  heart  Hoimds  grow  faint,  and  not 
infrequently  that  sign  appears  which  is  known  ae  hmit  dv  tfiilnp  or  gallop 
rhythm,  and  consists  in  a  peculiar  rfduplieation  of  the  first  sound  of  thr 
heart;*  for  each  lx?at  of  the  pulse  we  hear  three  sounds  over  the  heart.  At 
tlie  same  time  the  dyspnoea  and  opjiression  in  the  chest  increase,  the  amount 


'  This  Biim  irt  not  infrrquently  found  in  irfnpnthin  hypertrophy  of  the  heart,  in  myoraMitk 
and  prirticiihiriyin  wrondory  rnrdiaf  hyi>rrtr»»|jhy  fcilIuwiiiK  rhrutiir  iK-phritiB.  It  h(u«  not  yiH 
Iwn  fully  mill  ticfiiiitfly  explained.  Prfih.-ibly  wr  hiivf  (/>  dcil  with  an  uudihlc-  niu«.-li-«nuiid. 
orieitmlihtc  in  the  auricli?,  perhaps  with  pi-fulitir  irrrinihirili<  h  in  thn  contraHion  tif  thf  hrurt. 
Not  infniniriitly  wo  ran  infrr.  from  the  pnlpiitii.iiuf  ihriiiMX  \K-nt.  Ihnt  k  ciJInp  rhythm  oxii^U, 
for  thf  n^lnpliratinii  of  the  hoart  U-al  U  dutioctly  felt.  It  hi  lUso  pocwiWc  that  the  two  ventricle* 
may  not  t-«>utract  Mrtiultoiicoualy. 


DISEASES  OF  THE  MYOCARDIUM 


425 


I 


I 


rino  diminishes,  and  utlenia  ajtpears  in  Uio  legft.  Wo  now  liavu  tlio  corn- 
plrte  picture  of  an  nn(orn|)enHut<Hl  huart  Ji«iea£0.  With  ])r<i|MT  treatiiitnit  tin; 
svniptaiim  may  disupiitMir  npiin ;  iiuL  Hooner  or  later,  thry  rc-turn.  Dt'uth 
finally  t'Dsnes  from  _i^cn4'ral  dnipsy  or  from  sitnio  i-oniplit^ations  (ir  intcn^iirrcnl: 
attarktt,  among  whioli  wo  nuiy  nionlion  cmholic  prnoesfles. 

Cases  of  sudden  death  (paralysis  of  the  heart)  frt»m  heart  failnro  oe<'nr 
not  very  infnMjuently,  as  wo  know  from  exjwrionce,  in  idiopathie  liyjuTtropliy 
of  Ihe  heiirt  ituicpendently  of  chronic  niyocunlitis. 

Dii^^osis. —  It  is  Ity  no  means  an  easy  task  fop  Ihe  physieian  to  make  an 
ahsohiU*  diagnosis  of  idiopathic  hyiKTlrophy  of  the  henrt.  Sometinios,  when 
tlie  snhjcctive  Byn»p1onm  suggest  an  examination  of  the  hoart,  it  is  oasy  to 
make  out  an  increasi!  in  the  cardiac  duliness  and  a  dis]>h\eenient  of  the  apex 
heat;  but  in  other  cuhch  the  presence  of  emphysema,  or  olM'sity;  or  even  of 
dropsy,  makes  tlie  physical  examination  very  dtiTieuU.  If  an  enlargement  of 
the  heart  has  been  demonstrated,  we  must  then  exclude  valvular  disease^  espe- 
cially mitral  stonosis,  and  also  secondary  hyju-rtropliy,  as  a  result  of  chnmic 
interstitial  nephritis,  or  other  cauycs.  It  nuiy  he  difficult  to  rule  out  nephritis 
if  the  patient  is  sutTerin;^  fmin  jtfis^sive  congestion  when  he  first  comes  uniler 
observation,  for  then  it  is  often  hard  to  say  whether  the  alhununuria  wliich 
may  be  present  is  tu  l>e  referred  to  actual  renal  disease,  or  to  passive  tion- 
gestion.  Even  if  we  can  exclude  nejdiritis,  we  have  still  to  deteiniine  whelfier 
there  is  simple  hyjierlrophy  of  the  hcurt  or  an  intcrslititd  niyocarditiH,  To 
settle  tliis  question  is.  as  we  have  already  said,  not  always  easy.  /Ktiology 
is  always  imp<irtant — ^for  example,  if  there  has  been  an  excess  in  beer  or  in 
muscular  exertion.  Krerpient  attacks  of  angina  jK'ctoris,  arrlivthniia,  and  a 
lowering  in  the  rate  of  the  pu!st»,  suggest  sclerosis  of  the  cnnmnry  arteries. 

The  X-ray  examination  gives  very  important  infornmtion.  It  permits  of 
an  almost  certain  dwisitm,  not  only  as  to  the  size  of  the  heart,  hut  above 
all  ns  to  the  condition  of  the  norta,  whether  there  is  marked  aortic  sclerosis, 
aneurismal  dihitution,  or  the  like.  N^it  infrcijuently  diseases  of  the  myocar- 
dium are  confoundr*!  with  chrmiic  ohtitenitivt^  jiericarditis.  When  we  con- 
sider this  latter  condition  we  !*lmll  refer  again  to  the  ^litrereutial  diagnosis. 

Treatment, — The  main  points  in  the  treatment  of  idiopathic  hypertrciphy 
of  the  heart  are,  in  general,  exactly  the  same  as  for  valvular  disease  and 
interstitial  myfw'arditis.  We  may.  therefore,  refer  the  reader  f»ir  lliese  to  the 
prei  Oiling  chapters.  A  few  remarks  may  Ik^  pennitted»  however,  in  regard 
to  certain  points  of  view  in  the  so-ealleU  dietetic  and  physical  treatment  of 
patients  atllictal  with  heart  disease. 

1,  Rrf/filafion  of  tht*  Aihfjunt  of  Lu}uuh'Tnl'vji. — As  is  well  known,  it  was 
Oertel  who,  a  nimdter  of  years  ago,  uroiif^cd  interest  in  a  "  m-vv  mellmd  "  of 
treatment  of  insulTicieney  of  the  lieart  nniseliv  He  Imvs  particular  stress  uj>on 
the  ''desiccation"  of  the  body,  and  especially  of  the  bh>o(L  He  believes  that 
lie  can  diminish  the  amount  of  blood  in  the  body  by  withdrawing  liipiids,  and 
thus  lighten  the  task  of  the  heart  and  restore  tlic  nonnal  eirculation.  On 
this  view  rest  the  proscription  of  excessive  drinking  and  the  limitation  of 
liquid  nourishment,  such  as  soup,  etc.  But,  from  numerous  physiological 
experiments,  we  know,  however,  that  the  body  maintains  its  amount  of  bb>od 
with  great  tenacity  at  a  certain  constant  ratio,  for  it  is  able  in  numy  ways 
(secretion  and  absorption  of  lii|uids)  to  make  speedy  compensation  for  varia- 
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tioDS  arising  through  changes  in  the  amount  of  water  ingested.  It  is  a  priftn 
ficarocly  probable  that  the  total  amount  of  blood  in  patients  with  circulatiry 
derangements  ie  inereated ;  and  if  aL-tually  tliere  h  a  retention  of  Huid  in  the 
body  (a8  indeed  is  c-ert^iinly  the  rase  where  iTilenia  has  dcvfloix**! ),  yet  tlitf 
liquid  does  not  eolleet  in  the  ve&seU,  but  in  tlie  lyniph  spaee^  of  the  inter- 
stitial tissue,  or  iK)88ibly  in  the  cells  of  the  parench>tna  it«elf.  That  the  total 
amount  of  water  in  the  system  may  be  subjected  to  great  variations  cannot 
Ix;  doubted.  The  assumption,  hmvever,  that  in  circulatory  disturlmnci.*  there 
ifi  an  increase  in  the  amount  of  water  contained  in  the  bUMxl  has  be<^n  directly 
disproved  by  the  blood  count,  by  the  deterniination  of  the  s^»ecific  gravity 
of  the  hloml,  etc.  That  there  stiould  be  any  increase  in  the  labor  demanded 
of  the  heart  requires  that  a  large  amount  of  fluid  should  !>e  added  to  the 
blood  in  a  relatively  short  space  of  time,  so  that  an  actual,  although  extremely 
temporary,  hydnemic  plethora  should  exist.  If  this  process  is  very  frequently 
repeated,  it  will  surely  result  in  a  permanent  hindrance  to  tlie  circulation. 
These  circumstances  are,  Imwever,  actually  found  only  in  certain  patients, 
particularly  in  great  beer  drinkers.  In  them,  of  course,  to  forbid  the  inges- 
tion of  fiuid  means  to  forbid  the  drinking  of  beer,  and  is  therefore  of  the 
greatest  benefit;  and  we  cannot  insist  too  strongly  upon  the  necessity  of  this 
injunction  in  the  ease  of  corpulent  Wr  drinkers  who  are  beginning  to  have 
some  dyspna?a.  It  is  not.  however,  in  our  opinion,  permissible  to  apply  this 
rule  about  liquids,  as  is  sometimes  done,  to  every  patient  without  individual- 
izing. For  those  who  live  temperately  and  are  of  spare  figure,  the  amount 
of  fluid  ingested  needs  no  special  attention  from  the  physician.  The  condi* 
tiona  become  decidedly  more  complicated  in  heart  patients  Buffering  from 
dropsy,  cspeutidh"  if,  at  the  same  time,  signs  of  kidney  insufficiency  present 
themselves.  Here,  to  be  sure,  we  often  get  the  impression  that  a  decided 
reduction  in  the  amount  of  liquid  taken  assists  considerably  in  the  absorption 
and  excretion  of  the  oedema.  The  "  Karell  milk  cure/'  recently  again  recom- 
mended by  I^enhartz  and  others,  depends  upon  this  principle.  The  drojwical 
patient  receives  for  several  days  no  nourishment  and  no  liquid  except  200  c.o. 
of  milk  four  times  daily.  Under  this  diet,  at  times,  we  note  a  striking 
increase  in  the  excretion  of  urine^  and,  asHociated  with  this,  a  rapid  reduction 
in  the  dropsy  and  the  ttymptoms  depeiiilent  upon  it.  This  methml  of  treflt- 
meut  deserves  consideration  in  just  those  cases  of  muscular  insufficiency  of 
the  heart  that  occur  in  heavy  beer  drinkers  and  alcolioliis  (hotel  keejHTS, 
brewery  hands,  etc.).  As  we  shall  see  later  when  we  diseuss  diseases  of  the 
kidney,  the  low  salt  content  of  the  milk  pr'ibably  plays  a  role.  Moreover,  the 
dietetic  milk  cure  ean  he  very  well  conditned  with  the  internal  administration 
of  pliarmacological  remedies  (digitalis,  etc.). 

2.  Strt'tigfhaiijKj  of  the  Cardiac  Mmcft*  and  Promotion  of  Compensatory 
Hypertrophy  htj  Increased  Physical  Exertion, — Oertel  and  others  have  at- 
tempted to  incite  the  heart  to  more  vigorous  contractions  by  means  of  l)odiIy  ■ 
exertion,  and  especially  by  methodical  mountain  climbing  or  methodical  gym-  | 
nastic  exercises,  in  order  by  these  means  to  promote  as  nun  li  as  possible  the 
development  of  cardiac  hypertrophy.  This  view  is  probably  fully  justifie<l 
and  of  obvious  utility  in  many  eases  of  simple  muscular  cardiac  weakneas 
(vide  infra).  If,  however,  we  apply  it  to  tluise  cases  of  circulatory  disturb- 
ance in  wliicb  there  is  valvular  disease,  or  some  other  actual  mechanical 
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hindrance  to  the  circulation,  or  in  w\\uh  the  heart,  originally  sound,  is  alrendy 
Buffering  from  fufU'titmnl  stninu  tht?  nuitlor  soems  tn  l>e  entiR-ly  *lifTcrciit. 
For  we  must  ronsidpr  that  we  cannot  transfer  uureservetlly  to  the  cardiac 
muscle  our  current  views  relating  to  the  voluntary  muscles  of  the  body  with 
rec^wrd  to  exercisie  an<l  invi^oration.  The  fun(  tional  lutivity  of  the  heart  is 
minutely  regidated  hy  means  <>f  an  efi[KHiid  relk'x  npimratus,  independently 
of  our  volition.  We  know  that  every  increased  tlemnnd  upon  the  heart's 
activity  is  in  most  cases  directly  fulfilled  by  an  increased  cardiac  etfort. 
Under  proper  conditions  the  m<>st  marked  cardiac  liypertrnpliy  may  develop 
in  a  completely  bedridden  ])i]tieut.  \Ve  uniHt  therefore  consider  carefully 
whether,  in  cases  of  this  sort,  tbe  further  increase  of  the  demands  ujion  the 
heart  is  judicious;  whether  it  may  not,  on  the  contrary,  contribute  to  a  prema- 
ture exhaustion  of  the  myocardium.  It  certainly  seems  to  ua  that  the  pre- 
scription of  increased  ImmHIv  exertion,  such  aa  mountain  elind>iu^%  should 
always  be  given  with  great  caution,  and  with  consideration  of  the  inciividual 
circumstances,  if  the  physician  desires  to  avoid  uuluippy  consequences.  It 
may  he  admitted  that  a  certain  measure  of  bodily  exercise  is  well  borne  by 
many  patictits  with  valvulsir  and  other  sirnilar  cardiac  lesions,  but  wc  liold 
that  the  bcmiftt  lies  less  in  the  resultant  **  invigoration  of  the  cardiac  irmscli?  " 
than  in  the  promotion  of  the  venouy  circulation  occasioned  by  the  motion  of 
the  extremities  and  the  deeper  inspirations;  or,  in  the  obese,  in  the  increased 
metalxtlism  of  fat  occasioned  by  the  increased  muscular  effort.  Nevertheless, 
the  inconsiderate  prescription  of  muscular  exertion  has  worked  much  harm. 
At  any  rate,  therefore,  all  attempti*  to  treat  heart  patients  witli  reji^ilar  cura- 
tive gjTunastic  exercises  or  methodical  mountain  climbing  must  be  made  with 
great  care  and  a  constant  consideration  of  the  individual  circumstances. 
Whenever  there  are  actual  signs  that  an  insufticiency  of  the  heart  has  already 
devclop<'d.  complete  bodily  rest  is,  in  general,  onuli  n)nre  advantageous  for 
the  patient  than  musiuhir  exertion.  A  carefully  directed  meehano-therapy  is 
of  use  in  compensated  heart  disease,  although  it  frequently  can  only  be  re- 
garded as  a  suggestive  remedy.  As  soon,  however,  as  the  muscubir  exertion 
is  folbnved  by  a  sensation  of  respiratory  distress  or  oppression,  it  must  be 
absolutely  stopped.  Wc  need  not  enter  here  upon  the  detiiilrt  of  the  kind  of 
exercises  to  be  prcsr-ribed  (passive  resistance,  etc.).  The  scientific  jdiysiclan 
will  himself  be  the  liest  judge  whether  to  employ  genuine  or  merely  subjective 
theraffeutic  measures.  The  employment  (»f  massage  is  likewise  useful  to  stimu- 
late the  circulation  in  apprnprinte  caKeSj  in  which  there  are  such  symptoms 
as  slight  u'demu  and  nuHlcrate  dyspna^a. 

Balk  Treatment  of  flairi  Dinmse. — Although  the  dilfcrent  kinds  of  hatha 
have  been  frequently  utilized  in  the  treatment  of  diseases  of  the  myocar- 
dium, tlie  definite  scientific  foundation  for  all  those  tlierapeutie  measures 
(C'Oj  batlis,  electric  baths,  vide  supra,  ]nv^*y  lOK)  is  still  not  very  clear.  To  be 
Fure,  we  know  that  the  tljermic,  chemical,  and  physical  stimuli  jiroduced 
thereby  iiring  about  certain  clumges  in  the  blood  jiressure  and  vascular  ten- 
sion, whicli,  lioivever,  are  usually  of  short  duration.  We  nevertheless  must  nrtt 
ignore  our  practical  experience,  which  in  nuiny  ways  bears  favorable  testimony 
t4>  tlie  Imth  trcittntcnt.  In  practice,  therefore,  the  balneologie  treatnuMit  of 
lieart  disease  deserves  extended  application,  although  we  must  avoid  being 
influenced  by  the  exaggerated  claims  of  interested  persons.     Balneotherapy 
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may  be  applied  tiilhur  nt  certain  watering  places  (above  all  in  Xauheim^  bat 
nlFo  in  Ciubiwa,  Kissint^en.  Orb,  etc.).  at  winatorin  for  the  treatment  of  heart 
(linrasf.  wIkm*^  the  varinuH  rUn'tric  baths  are  particiilnrly  iipimI,  <»r  at  liomt'.  Fur 
fir>me  trc'iitinciil  arc  eHpeeially  to  be  reconnnendeil  the  artilieial  carl>onic-acid 
baths,  to  which  may  be  added  aodinm  chlorid,  neumgon,  pine-needle  extract, 
etc.  The  batlis  must  always  be  nm^X  with  care,  and  under  the  strictoflt  fiU|wr- 
vision.  Tho  temperature  of  the  batli'^  nhould  lie  hciwocn  8!)'"  to  !>r  F.  (;«' 
to  Sa**  (\).  The  batli  at  first  Khnnid  be  of  short  duration  (five  to  six  minutes), 
and  later,  if  necessary,  gradually  lengthened.  After  each  bath  the  patieot 
must  rest  nboiit  one  hour.    Three  to  four  baths  are  given  during  the  week- 


3.     HYPERTROPHY   OF  THE   HEART,  ASSOCIATED  WITH   CON- 
GENITAL  SMALLNESS   OF   THE   SYSTEMIC   ARTERIES 

(HypofAUfn-i  of  the  Aorta) 

For  a  conpiderahle  time,  physicians  have  occasionally  noticed  cases,  of  the 

Bort  to  be  d^»8eriliud,  in  wliieh  weakneBs  of  the  heart  an<l  disturbance  of  the 
circulation  appear  at  a  comparatively  early  age.  The  patient  complains  of 
pal[)itation,  dy(^i>n(ea,  and  Hiight  <:i»<lcma.  Ou  examination  we  usually  observe 
nmi'inin,  comlMnid  with  more  or  less  cyauosit;.  The  cardiac  dullness  is  extended 
tuwiinl  the  left,  and  the  ai)ex  of  the  lieart  is  displaced  in  the  same  direction. 
There  is  no  marked  dilatation  of  the  right  ventricle  till  the  later  stages  of 
the  disease.  The  lieart  sounds  are  perfectly  clear,  unless  there  may  be  a 
murmur  Hue  to  relative  insiiffkinncy  of  the  mitral  valve,  or  due  to  imperfect 
riiiiHciiIur  ('(uitnictii>n.  The  licint^s  action  is  usually  reguUir,  hut  cont^iderahly 
accelerated;  the  pnlst?  small  and  tlie  arteries  cnntraeled,  but  often  of  high 
tension.  We  observe  the  ordinary  symptoms  of  increasing  circulatory  disturb- 
ance, and  finally  Heath.  Upon  autopsy  wg  find  the  heart  hyportrophicd  and 
usually  flilntcd.  The  valves  are  nornnit,  lint  the  entire  aorta  and.  in  most 
cases,  prohably,  the  other  large  arterier^,  are  liyjto[ilnstic,  though  otherwise  of 
normal  structure.  Such  cases  arc  termed  congenital  iiypoplasia  of  the  sys- 
temic arteries,  and  it  is  believed  that  the  liyfiertrnphy  of  the  heart  is  due  to 
tlic  increased  elTort  to  drive  the  blood  liirough  tliese  small  vessels. 

In  our  opinion,  this  condition  of  the  hhmd  vessels  deserves  full  considera- 
tion in  forming  an  opinion  about  idiopathic  hypertrophy  of  the  heart;  but, 
ordinarily,  still  other  factors  are  potent  at  the  same  time,  for  we  sometimes 
find  this  hypoplasia  at  the  autopsy  of  persons  who  showed  no  material  di»- 
turbauce  of  the  circulation  during  life,  and  in  whom  the  heart  is  of  normal  or 
even  less  than  nornml  size.  Virchow  lias  called  special  attention  to  the  fact 
that  this  sort  of  hypojilasia  of  the  aorta  and  its  brunches  is  sometimes  found 
in  ftSBOcialion  with  chlorosis,  or,  perhaps  more  correctly,  with  constitutional 
au^emia.  In  these  cases  the  snuiUness  of  (In?  reservoir  diminishes  the  volume 
of  bkuKl  rcnitjiined  in  it,  but  it  does  not  have  any  marked  inllueuee  upon  the 
heart,  which  indeed  has  a  less  than  norniiil  biinlen  nillicr  Ihiiu  an  excessive 
one;  so  that  we  believe  that  in  those  instances  of  congenital  livfioplnsia  of  (he 
norta  in  whii-h  there  is  severe  circulatory  disturbiinee  there  is  cithr-r  coincident 
smnllness  and  lechlcness  of  Ihe  lieiirt  itself  (ride  itifnt),  or  an  association  of 
the  hyitoplnsirt  with  nther  iuHucnccs  nnfavorahle  lo  ihe  heart.  There  have 
been  repeatedly  observed  cases  of  cardiac  hypertro(>liy  due  tso  muscular  strain 
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(for  inBianre,  in  soldiers),  or  due  to  excessive  drinking,  in  which  congenital 
hypoplasia  of  the  aorta  and  its  hranclies  has  hoeu  fountl  in  association  with 
the  hypertrophy  of  the  heart;  and  in  the  cases  which  we  have  ourselves  seen 
and  in  whicli  the  dia^^nosis  was  confirmed  hy  autopsy,  there  have  almost  always 
Uvn  some  other  factor?  unfavorahle  to  the  heart  k'sides  this  congenital  ahnor- 
mality  of  the  hlond  vessels.  Indeed,  one  can  easily  undurslaml  that  the  same 
injurious  influences  wliich  a  normal  circulatory  apparatus  might  endure  far 
a  considerable  time  without  much  damage,  would  occasion  pivniaturc  syuip- 
toms  if  the  vascular  system  were  uhnnriually  developed. 

The  recojjnition  of  liy|K>plasia  of  tlie  systuinie  arteries  during  life  is  prob- 
ably in  every  case  diilicult,  and  scarcely  ever  absolutely  certain.  Imjmrtant 
factors  would  be  the  existence  of  anaemia  and  a  tendency  to  shortneRS  of  breath 
and  palpitation  from  early  youth;  and  also  the  discovery  by  |tulpution  that  the 
circumference  of  the  arteries  was  less  than  normal.  The  conditiun  of  the  heai'l 
is  to  be  determined  in  the  ordinary  mannrr. 

Prognosis  and  truatnicnt  must  likewise  be  governed  hy  the  same  jtrinciplcs 
as  in  otJier  fonus  of  heart  disease. 


4.     PRIMARY   WEAKNESS   OF   THE   MYOCARDIUM 

{Conoenital   Weakneas  of  the  Henri;    Wtakcnnl  ffrart;   Acutr.   Muacittar  Slrain  of  thr   Heart; 

Toxic  Weakness  of  the  Heart) 

VMiere  there  is  a  myopathic  heart  disease,  and  the  heart  is  at  the  same  time 
hypertrrtjihied.  this  in<liratc9  that  for  a  c-onsiderahic  tiirie  tlie  heart  has  ilone 
nn  unnsua!  anioiiiit  of  work.  In  such  cases,  tlicrefore,  it  cannot  Im  that  the 
heart  has  been  feeble  from  the  start.  It  must  indeed  have  been  aide  to  do 
more  than  is  normally  demanded  of  it.  It  is  not  until  a  later  jwrio<!,  wheu  its 
power  IS  impaired,  tltat  we  can  say  that  t)ie  Jieart  is  relatively  or  finally  abso- 
lutely feelile.  Another  grou[t  of  cases,  however,  are  tbo.^  in  wlii<h  the  hi-art 
is  originally  feeble — that  is,  its  functional  powers  are  below  normal.  This 
weakness  is  certainly,  in  many  instances,  congenital.  It  may  he  expressed  in 
tlie  structure  of  the  heart,  the  organ  being  unusually  small  with  thin  walls,  or 
merely  in  pbysiolo^rical  incapacity,  the  organ  being  a[ipiin'iitly  of  nornud  struc- 
ture. In  either  case  the  lieart  cannot  satisfy  even  tlie  onlinary  demamls  made 
upon  it.  Patients  of  this  sort  complain,  upon  the  least  exertion*  of  palpitation, 
shortness  of  breath,  and  a  sense  of  pres.sure  over  the  heart.  The  pulse  is 
usually  frequent  or,  at  any  rale,  very  easily  accelerated;  a  short  but  rapicl 
walk  or  a  few  gymnastic  exercises  (knee  bending,  etc)  may  raise  the  pulse 
rate  to  I'^O  or  HO  beats  per  minute. 

In  many  cases  there  are  never  any  severer  Bymptoms.  Tlie  patient  remains 
through  life  feeble,  and  '*  with  a  weak  heart";  but  jf  his  mode  of  life  is  favor- 
able the  heart  nninages  in  maintain  the  eircidation.  lu  other  cases  tbe  signs 
of  heart  weakness  are  noticed  only  at  certain  times.  I)f  particular  practical 
imfMirtance  i.^^  that  fre<pu'ai  form  usually  ciillctl  by  myself  the  cardiojmlhy  of 
adolrs4*ence.  It  occurs  in  young  ]ieoph'  between  the  ages  of  fourteen  and 
Kcvi'iitt^cn.  wlien  the  nu>re  rapid  growth  of  tlie  body  innkciJ  increased  ileunirids 
upon  tlic  aclivitv  of  tlie  heart,  and  Ihe  brart  apparently  does  not  kce|)  pace 
in  its  development  witli  that  of  the  rest  of  the  bo*W.  The  ]Mrtients  suffer  from 
frequent  palj)itation,  and  even  on  slight  provocation  develop  a  very  rapid  and 
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excited  heart  action,  and  easily  become  dyppnoeic.  It  is  UHually  easy  lo  pmvr 
by  oUjoctive  exaiiiinntion  tliat  tliere  is  no  organic  disease  of  the  heart.  The 
Btriking  symptoms  are  tlie  extitctJ  and  rapid  lieart  action,  an<I  not  infre- 
quently a  reniiirkiihle  lianinoss  of  the  arteries,  apjutrmUy  strnngly  contracted 
in  a  state  of  tonus.  Tlie.se  symptoms  often  completely  disappear  in  time; 
occasionally  a  certain  degree  of  heart  weakness  persists,  however.  TJie  latter 
condition  is  jmrticularly  evident  if  increased  demands  are  made  upon  tlie 
heart,  as,  for  exanipU',  in  the  lourse  of  military  service,  or  in  n»onntain  climb- 
ing, or  in  uuHuitiihle  modes  of  lif^i  Then  more  threatening  symptoms  of 
cardiac  iusufTieienL'y  appear,  either  suddenly  or  gradually,  and  express  them- 
selves objectively  in  dilatation  (or  stretching)  of  the  heart.  In  some  cases 
the  heart  is  not  al)le  [)eruiaMently  lo  satisfy  even  the  ordinary  demands  made 
upon  it.  We  observe  all  the  fiyni[itom8  of  circulatory  disturbance,  and  at  last 
upon  autopsy  find  a  heart  which  is  dilated,  hut  nut  much  h}*pertrophied. 
Cases  of  this  sort  are  not  very  frcipient,  hut  they  certuirdy  do  occur;  their 
recognition  <hiring  life,  bnwever,  is  not  easy,  for  it  is  diltieuft  to  distingiiish 
sini]>le  dilatation  from  insiidicicricy  wbieh  is  subsei]uent  to  hy|x;rtropliy.  We 
shall  firobably  he  aiilo  to  determine  Ihut  liiere  is  some  muscular  heart  disease 
because  of  the  incrense  in  cardiac  dullnesR,  the  fimallneas  and  frequency  of  the 
pu!s(\  and  the  ordinaiy  tokens  of  disturbed  circulation,  such  as  dyspmpa^  pal- 
pitation, fi'denui,  nod  tlic  urine  of  passiAe  congestion.  If  we  consider  carefully 
the  history  of  the  case  and  the  [ircscnce  or  absenee  of  special  a'tiological  fac- 
tors, we  may  lie  ftblo  wliile  tlie  patient  is  slil!  alive  to  make  a  probable  diagnosis 
of  simple  dilatation  of  the  heart,  as  a  result  of  muscular  weakness. 

AL-ipiircd  niusLular  weakness  of  the  lieart  shnuhl  he  distinguished  from  the 
L-ongonital  (on<l<tg*'nous>  variety.  It  is  occnsioncd  by  llie  acliiai  upon  an  origi- 
nally normal  heart  of  int^uences  wfiicb  dauiage  (he  niyocardium  or  its  nervous 
apparatus.  We  often  see  temporary  conditions  of  nuiscular  weakness  of  the 
lieart  in  annpmia,  or  following  severe  attacks  of  acute  disease.  Even  in  these 
cases  there  are  such  diiTerences  as  to  indicate  a  difference  in  the  original  vigor 
of  the  heart.  The  residling  diseased  condition  is  always  dependent  u|)on  the 
ratio  between  the  active  injurious  influences,  and  the  degree  of  the  indi- 
vidual resistance.  This  law  is  also  evident  in  acute  muscular  strain  of  the 
heart.  Acute  attacks  of  cardiac  weakness  are  seen  in  the  case  of  soldiers  at 
maneuvers,  or  in  lahnrious  mountain  climbing  and  other  athletic  exercises 
(cycling,  rowing,  football,  etc.),  such  as  )iave  of  late  iieen  so  often  undertaken 
in  an  ill-considered  manner;  and  these  attacks  are  usually  associated  with  acute 
dilatation.  There  is  a  sudden  and  enormous  increase  in  the  demands  made 
upon  the  heart ;  the  amount  of  Idood  whiclu  in  a  given  period  of  time,  must 
pass  through  the  luusctes  is  increased;  ami  iiot  every  heart  is  equal  to  the 
task,  A  weak  heart  yields  to  the  increased  tension  and  dilntes.  The  pul- 
monary  circulation  l»ecome8  congested,  the  pressure  in  the  arteries  falls,  and  fl 
we  have  all  the  clinical  ptienouiena  of  cardiac  insufRcii'ncy,  including  dyspncra, 
cardiac  aslbiiui,  and  sometiuH's  angimi  pecloris.  If  tiitMc  is  prnnipt  cessation  of 
the  elTort  und  iricdica]  aHsislnnce.  the  condition  m.iy  l»e  n'storcd  to  iiiutual  and 
so  ivmain.  This,  for  exaui|i]e,  we  lately  saw  in  the  case  of  a  young  and  healthy  ^ 
person  who  escajie*!  drowning  only  by  (lei*ficrate  elTorts.  Put  sometimes  there  fl 
rcnmins  bebitid  a  permanent  weakness  of  tiic  heart,  whetlmr  because  tlie  single 
excessive  strain  caused  a  permanent  damage  to  the  heart,  or  because  th«  heart 
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ftlrenil}-  of  less  than  normal  vigor,  and  betrayed  its  weakness  for  the  first 
time  when  this  excepsive  denuind  was  nnuh:  iijKm  it. 

Certain  foniis  of  chronic  intoxicjilion  aro  ait\(Hi^'  the  causes  whicii  fre- 
qucntiy  lead  to  acr|uired  weakness  of  the  myfxnrdiuin,  or  its  nerves.  The  most 
imjxirtiint  of  these,  from  a  clinical  standpoint,  is  chronic  alcolwlism,  the  nox- 
ious influence  of  wliich  upon  tlie  heart  is  universally  ret'oij^nized.  I>?s3  fa'- 
quent,  hut  still  of  [iraetical  imnnrtance,  is  chronic  nicotine  poisoning,  or.  to 
speak  in  a  more  ^eneval  and  jjerliaps  more  correct  manner,  the  inHut^KC  of 
excessive  smoking.  This  is  especially  evident  in  persons  wiio  have  smoked 
many  strong  ini|»orte<l  Havana  cigars  or  large  quantities  of  cigarettes.  The 
syniptniii8  eonnisl  of  an  unpleasant  suhjective  sensation  in  tlie  region  of  the 
lieart  (Ihittering,  pressure,  or  ]>alpitatiou),  o(  slight  dyspna*a,  and  ohjectively 
of  a  frequent,  irregular,  or  inlormittent  pul&c.  Other  ohjective  cardiac  signs 
arc  not  pres<»nt,  at  least  at  first;  hut  there  may  be  still  other  symptoms  of 
ciironic  nicotine  poisoning,  such  as  si>ecks  before  the  eyes,  disturbance  of  vision, 
and  dyspe]>Hia.  If  smoking  is  sto])pcd  in  due  time,  tfic  symptoms  may  vanish. 
Otherwise,  there  follow  severer  disturhances  of  the  heart,  altiiougli  in  most 
cases  ttiere  are  other  a-tlologicol  factors  also  present,  such  as  alcofioHsm  and 
mental  strain.  Finally,  any  extensive  anatomical  changes  (above  all.  arteritv 
sclerosis)  which  may  have  developed  in  the  meanwhile,  must  be  taken  into 
consideration  to  explain  the  symptoms. 

With  regard  tu  prognosis  and  treatJiient,  there  are  few  s])eciul  statements 
to  ]3Q  made.  If  tliere  are  signs  of  congenital  weakness  of  the  heart  we  must 
strengthen  the  constitution  in  every  way  possible,  and  we  must  seek  to  give  tlie 
patient,  on  the  one  hand,  the  proi)er  amount  of  firotection,  and,  on  the  other 
hand,  cautious  and  mudcratc  exercise  of  the  cardiac  muscle,  by  mean?  of  med- 
ical gymuastius;  and  in  other  respects  regimen  and  hygienic  precautious  are 
of  first  importance,  from  a  propiiylactic  and  tlierajieutic  point  of  view.  Car- 
bonic-acid iiuths,  electric  haths,  etc.,  have  a  favorable  effect.  The  treatment 
of  acute  and  chronic  weakness  of  t)ie  heart  by  sucli  remciJics  as  cardiac  stimu- 
lants and  digitalis  is  controlled  by  the  onliuary  rules.  Finally,  we  may  men- 
tion in  this  connection  that  obliteration  of  tiie  pericardial  sac  by  chronic 
pericarditis,  or  as  a  sequel  of  anieccdent  acute  pericarditis  (vide  infra)^  some- 
times occaKtoiis  atrophy  of  the  myocardium,  with  resultant  feebleness  and  dila- 
tation of  \.\\v  licart.  Cases  of  tins  sort  may  readily  be  coufuscti  with  primary 
cardiac  dilatation. 

5.  THE  SO  CALLED  FATTY  HEART 

JEtiology  and  Pathological  Anatomy. — By  the  name  of  "  fatty  heart "  we 
often  mean,  at  present,  two  quite  distinct  conditions  of  the  heart — the  one  an 
abnormal  depOHit  of  fat  in  tlie  lieart,  and  the  other  a  fatty  degeneration  of  the 
muscular  libers  of  tiie  licart. 

Fatty  overgrowtli  and  fatty  infiltration  of  the  heart  are  usually  merely 
B^Tiiptoms  of  great  general  obesity.  At  the  autopsy  of  very  fat  people  we 
gometimea-Cnd  the  heart  entirely  inclosed  in  a  thick  capsule  of  fat.  The  fat 
is  situated  chiefly  in  the  external  jjcricardium  and  beneath  the  visceral  peri- 
cardium. It  is  usually  abundant  along  the  course  of  the  larger  vessels  within 
the  grooves  of  the  heart,  but  in  marked  cases  the  fat  also  involves  the  muscular 
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RiibHtance,  so  that  many  groups  of  fat  colls  are  interspersed  between  the  mns- 

ciilar  (iIm'Ps.  The  heart  il»*elf  is  otherwise  quite  noriruil  or  noniewluit  h_v|>t?r- 
trophicd  or  ililated.  There  are  in  Himie  instances  also  present  sclcrosig  of  the 
coronary  aiteries  and  indurations  due  to  myoenrditia. 

We  have  already  mentioned  fatty  degeneration  of  the  nuiseular  eubetanei*  of 
the  heart  as  a  fre^juent  result  of  valvular  disease.  In  niy<K'arditis  and  idit>- 
patliie  cardiac  hyiKrrtrophy,  and  in  the  hypertrophy  secondary  to  chronic  ne- 
phritis «id  piihnanar^'  empliysenia,  \vc  al?o  meet  with  fatty  defeneration.  We 
often  find  fatty  defeneration  of  the  heart,  as  well  as  of  other  organs,  in  severe 
acute  infei'lioup  disease>i,  in  phosphorous  [poisoning,  and  in  all  nuirk<»il  pri- 
mary and  stvondary  anjemian.  Under  the  microsco|)e  we  tind  the  muscular 
fihri]la>  studded  with  little  drops  of  fat,  which  may  l>e  so  numerous  that  tire 
nuclei  and  the  transverse  striation  of  the  fillers  are  (]uite  concealed  by  them. 
In  atl  severe  cnpeR  of  fatty  degeneration  the  contractile  portion  of  the  heart 
niu&ele  alno  ^utTera;  but  InveBtigatioua  into  the  details  have  not  yet  been 
reported. 

If  the  fatty  degeneration  is  of  liigh  degree,  we  can  easily  recognize  it  with 
tlu)  naked  eye.  Beneath  the  end(H'ardiuin,  esptx-ially  on  Uie  trabecular  and  pap- 
illary muscles,  we  see  very  tine  and  delicate  yellow  points  and  stria?.  With 
grf'Ht  fjitty  (iegenerntinn,  as  in  phosphoniK  ix)isoning  and  pernicious  ana'mia, 
the  whole  cardiac  muscle  is  manifeslly  yellow,  and  aUo  soft  and  flabby.  It  is 
claimed  that  rupture  of  the  heart  may  occur  as  a  result  of  marked  fatty  de- 
generation. 

Hit}ierto  it  was  usually  l>clieved  that  in  fatty  degeneration  of  the  heart 
mu.sc'le  tlie  fat  resulted  from  the  decomposition  of  the  albumen  in  the  muscle 
ce^ls.  According  to  newer  investigations  it  has  become  probable  that  the  fatty 
iniiltration  of  the  muscle  fibers  is  only  the  visible  expression  of  a  deficient 
fat  oxidation,  following  insunicient  inusenlar  activity.  Uj>on  this  aKsump- 
tion,  the  fat  does  not  originate  in  tlie  muscle  fibers,  hut  it  is  brought  to  the 
my<xardiurn  from  the  fat  depot  of  the  body  (the  subcutaneous  cellular  tissue). 

Clinical  Symptoms. — Fatty  degeneration  of  the  heart  has  no  characteristic 
clinical  symptonis,  hi  the  eonditions  umler  which  we  know  it  is«apt  to  occur, 
we  can  usually  suspect  it  during  the  lift'time  of  the  ])atiGnt,  but  we  cannot 
diagiiosticale  it.  We  must  also  mention  that  the  freipiently  expressed  opinion, 
that  fatty  degeneration  of  the  heart  invariably  occasions  general  cardiac  weak- 
ness,  is  very  often  incorrect.  In  peniieious  anaemia  there  may  be  quite  a 
strong  and  a  jierfeeily  regiilar  j)ui.«e  up  to  death  in  spite  of  tlie  most  marked 
fatty  degeneration,  nnd  ntany  ptTsonal  olipervfitinns  leads  us  earnestly  to  dis- 
pute the  view  that  fatty  ilegeneration  of  the  heart  is  to  be  regarded  as  tlie 
regular  cause  of  cardiac  insufliciency,  and  the  coiisetjucnt  disturbances  of  com- 
pensation. We  have  made  niicropeopie  exMniinations  in  nuiiiy  eases,  and  failed 
to  find  any  yign  of  fatty  degeneration  in  Itie  iiiyorardium,  ultliougli  during 
life  the  signs  of  eardiae  insutlieiency  were  well  developed.  In  general,  with 
our  present  knowledge,  it  is  impo&sihle  to  eetabljgh  dellnitc  relations  between 
the  histologiertl  eondition  of  the  niuseular  tinsut;  of  the  heart  and  its  func- 
tional aelivity  during  life. 

We  ciinniit  say  tiiiu  li  tliat  is  certain  in  regard  to  the  clinical  ajrniptoms  of  a. 
deposit  of  fat  in  the  heart.  **  Fatty  degeneration  of  the  heart"  always  plays 
a  far  larger  pnrt  in  popuhir  speech  than  it  does  in  reality.     It  is  certainly  a 


DISEASES  OF  TUE   MYOCARDIUM 


433 


I 
I 


fact  timt  difficulty  witli  the  huart  and  respiration  is  very  often  observed  in 
fat  people.  Kxaiuination  of  the  heart,  which,  however,  is  decidedly  impeded 
by  tlie  thick  pauiiicuiuH  ndiiHisuB,  often  sliow?  in  puch  cnsop  nn  increase  of  tlie 
cardiac  dullness,  u  BUiall  and  sonu'linicH  iiTi.'g^ular  pulse,  und  faint  Imt  clear 
Iieart  sounds.  The  dislurhancc  may  he  very  consirlcralile,  attacks  of  angina 
j)eetoris  and  cardiac  at^tliiiia  may  come  on,  and  death  may  follow  with  increas- 
ing dyspnopa  and  general  ccdema. 

If  one  has  opportunity  to  make  an  autopsy  in  such  cases,  there  will  be 
found  no  single,  cimr^tant  anatomicul  cliange  as  the  cause  of  the  cardiac  dis- 
turbance, but  usually  idiopathic  hypertrophy  {vide  jfHpro),  or,  less  often,  luyo- 
earditic  changes  with  sclerosis  of  tfie  coronary  arteries,  and  the  like.  Souie- 
tiuieSj  but  by  no  means  invariably,  there  is,  of  course,  a  marked  deposit  of  fflt 
U|)on  the  heart  itself,  but  the  question  arises  whether  this  can  directly  and 
seriously  embarrass  the  crudiac  activity.  The  fact  is  that  we  often  have  seen 
similar  well-marked  cases  of  fatty  heart  which  during  life  presented  no  sfjecial 
cardiac  symptoms.  There  would  be  more  reason  in  ascribing  an  unfavorable 
inlluence  to  the  fatty  infiltration  of  the  cardiac  muscle;  but  in  such  cases 
there  is  almost  always  a  coincident  atrophy  of  the  muscular  structure,  so  that  it 
is  questionable  whether  the  fatty  infiltration  is  to  be  rcgiinlt'd  as  actually  the 
primary  pathological  process.  We  ourselves  arc  far  more  inclined  to  the  view 
that  there  is  primary  atrophy  of  the  myocardium,  with  this  fatty  infiltration 
as  a  secondary  phcnoiiicuon,  similar  to  the  frcipient  and  well-knowu  occur- 
rence of  secondary  lij>oiitat()sis  of  atrophic  voluntary  muscles-  At  any  rate, 
we  are  as  yet  entirely  unable  to  recognize  cases  of  this  port  of  fatty  heart  dur- 
ing life,  and  it  is  certain  tliat  they  are  much  less  frequent  than  the  other  myo- 
pathic diseases  of  the  heart. 

Therefore  we  cannot  associate  with  the  term  "fatty  heart"  any  uniform 
anatomical  and  clinical  coiiccptioa.  It  would  be  better  to  speak  of  the  **  heart 
of  obesity" — that  is,  of  all  the  manifold  injuries  to  which  the  heart  of  obese 
persons  is  exposed. 

For  the  sanie  comlitionfi  flmt  lead  to  general  obesity  (luxurious  mode  of 
life,  excessive  beer  drinkiiig)^  prothicc,  in  tlu'rnsnlves,  u.suully  an  injurious 
effect  upon  the  heart.  Just  whal  purliculur  form  of  heart  disease  is  present 
in  a  case  of  obesity,  must  be  carefully  considered  in  each  individual  case. 
Without  doubt,  the  most  frequent  form  is  the  simple  "  idiopatiiic"  cardiac 
h^Tjertrophy  (the  so-called  "beer  heart,*'  vide  supra).  The  arteriosclerotic 
heart  disease  is  rarer.  At  any  rate,  physicians  should  have  more  regard  for 
the  facts  of  pathology,  when  they  are  inclined  to  make  an  off-hand  diagnosia 
of  fatty  heart. 

Treatment. — A  great  part  of  the  disturbance  of  respiration  in  fat  peojdc 
not  upon  the  cardiac  weakness*  but  on  the  corpulency  itself.  The 
grett  bulk  of  the  body,  and  the  hindrance  to  the  activity  of  the  respiratory 
muscles,  are  very  important  factors.  Treatrueut  directed  against  the  respir- 
atory disturbance  nmst  hence  attack  the  {)l>esity  chiefly,  and  thus  in  many 
cases  we  slinll  also  at^sist  the  ncliou  uf  the  bcjirt.  The  dctailc<l  ilesrription  of 
the  liygi*'nic  melfi<H]s  of  cure  to  be  omjiloyed  liere  Is  to  be  foinnl  In  the  cliapter 
ou  Obesity  (7.  v.). 

In  regard  to  the  special  treatment  of  the  cardiac  symptoms  in  the  ol)e8e, 
this  does  not  differ  from  the  rules  that  obtain  in  other  forms  of  heart  disease. 
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CHAPTER   IV 


THE  CARDIAC  NEUROSES 


OuB  medical  experience  teaches  us  that  many  people  complain  of  realh 
•ious  cardiac  symptoms  who,  on  the  moi^t  careful  objective  cxaminatioD, 
Aow  no  trace  of  organic  disease  of  the  heart  (vah'ular  disease,  dilatation, 
hypertrophy).  Occasionally  only  purely  subjective  sensations  are  present, 
Bucli  as  the  feeling  of  pain,  pressure,  or  distress  in  the  cardiac  region.  Fre- 
quently, Jiowever,  functional  clianges  in  the  cardiac  action  are  at  the  same 
time  present,  as,  for  example,  permanent  or  temporary  frequency  of  tlie  pulse, 
irregularities  of  the  heart  l>eat,  etc.  At  the  present  time  we  are  accustomed 
to  group  all  these  cases  nnder  the  general  lieading  of  "  cardiac  neun>sei^" 
In  their  develojunent,  however,  quite  a  number  of  factors  seem  to  retjuire 
consideratiiin.  So  far  as  my  persitnal  exix-riences  are  concerned,  I  would 
like  parlicularly  to  ernpliasize  the  f«il(»wing  aspects: 

1.  Purely  Fsycho^netic  Heart  Disturbances  (i.  e.,  Rubjective  and  objective 
(lislurhaufes  renuUing  front  a  ])riinary  t^nunuUesrt  fear,  of  any  origin  what- 
ever).—  It  may  Im  said  without  reserve  tlint  the  nurtiher  of  cases  of  **  imag- 
inary lieart  diseawv"  is  decidedly  greater  thnn  the  number  of  cases  of  actual 
organic  disease  of  the  heart.  The  primary  factor  is  the  fear  of  a  heart  lesion 
and  its  consequences.  The  numerous  discussions  on  disease,  the  reading  of 
medital  paiuphlets  and  announcements,  often  also  the  tales  of  members  of  the 
family  or  acquaintances  who  have  suffered  from  really  serious  heart  disease, 
arouse  a  lively  fear  itt  becoming  victims  to  the  malady  in  many  timid  persons. 
This  primary  change  of  consciousness  produces,  first,  a  variety  of  autosug- 
geated  subjetlive  sensations  in  the  cardiac  region,  and  secondly,  marked  dis- 
turbances of  the  cardiac  activity,  such  as  tachycardia,  isolated  e.xtrasystoles 
with  intermittent  pulse,  etc.  As  these  primary  groundless  fears  are  not  con- 
tinuously present  in  the  consciousness,  the  cardiac  disturbances  not  infre- 
quently appear  in  attacks.  In  many  cases  they  occur  with  preference  at  night, 
partly  because  the  miud  is  no  longer  diverted  by  the  business  of  tfie  day, 
ami  partly,  in  all  probability,  because  they  are  sometimes  induced  by  har- 
rowing dreauis.  The  patients  then  awake  suddenly  with  marked  Benaationa 
of  fear,  palpitation,  and  distress.  The  diagnosis  of  the  psychogenetic  dis- 
turbances of  tiie  heart  is  generally  not  diniuult.  The  nature  of  tlio  complaints 
and  the  general  neurasthenic  condition  of  the  patient  soon  show  the  experi- 
enced physician  the  actual  state  of  affairs,  Notwitlistamling  this,  a  careful 
objective  examination  is,  of  course,  always  necessary.  The  treatment  must 
be  primarily  a  purely  psychic  one.  The  quieting  of  the  patient,  the  sym- 
pathetic reassurance  that  no  serious  malady  is  present,  is  the  main  thing.  In 
practice,  to  be  sure,  the  suggestive  influence  of  other  remedies  (valerian 
preparations,  C0^»  baths,  hydrotlierapy)  cannot  be  dispensed  with  Actual 
cardiac  remedies,  such  as  digitalis,  sliould  be  avoided.  As  the  nervous  heart 
symptoms  are  often  only  jiartial  phciinrncna  of  a  general  ncura.sthenia,  the 
reader  is  referrcMi  nUo  to  the  clinpt'-r  <»n  this  subject  in  \'ol.  II. 

2.  Nervous  Heart  Disturbances  from  Endogenous  Toxic  Influences. — In  all 
probability  the  iuHuentu  upon  the  heart  and  its  nerves  of  certain  eudogeuous 


I 


I 


THE  CARDUC  NEUROSES  435 

toxins  which  develop  in  the  process  of  tissue  mptaholism   is  of  gront   fni- 
jMtrtance,  aitlntii*rh   Uiih  8iil)jc('t   has  as  yet  I>oen   hy   no   means  exhaustively 
inves!i;»at(nl.     Tlie  inllucntr  of  tlio  thyi*oi<l  <^\aTn\  is  host  and  loiij3;eyt  known. 
We   kijow   tliat   in  exoplitlwihnic   i,^»iter   xi'ry   ihx'u\M   cfian^es   in   the   heart's 
ac'tiuu  I'un  hi*  jirtHinriil   In    Ihf  nlinorrnal  1hyroi<l  aetivity.     Resiili-s  tliost*  met 
I       witii  in  fully  rievoinpcd  t-ases  ot!  BuHodow's  disease,  tliere  are  also  numerous 
H  other  disturlianoes  of  the  heart  that  are  probably  dependent  upon  morhid 
B  changes  in  the  thyroid   (so-oalled  goiter  lieart).     At  any  rate,  this  posMljility 
B  nnist.  constantly  be  fonsiik'rt-d  and  t!ie  treattut-nt  aiTan^o<!  aceordin<;iy,  should 
an    enlar'^emcnt    of    the    thyroid    l»e    present     (thyroidin    tahlets,    Miihius's 
^^  serum   iodin,   X-ray  troatmeul).     To  be   sure,  with  our   lack  of  knowledge 
^■of  the  aetual  pnteesses,  the  proper  determination  of  the  indications  is  veiy 
"  diffieult,  and  we  are  ttierofore  forced   to  carefid  exix'rimentation.     Further 
details  concerning  these  inijiortant  matters  will  be  found  in  the  chapter  on 
exojdithalmie  goiter.     It  appears  to  me  very   worthy  of  consideration   that 
perhaps  other  organs  besides  tlie  thyroid  ghind  may,  when  diseased,  disturb 
the  heart's  action.     Primarily,  in  my  opinion,  we  must  consider  the  female 
genital   organs.     The  "nervous"   heart  sympttmis  so   frerpienlly  developing 
in  the  menopause  are  jierluips,  in  part  at  least*  to  be  interpreted  in  this  sense, 
as  are  also  the  heart  disturbances  in  eases  of  uteiine  uiyoniata,  and   those 
following  bilateral  mi  p  I  lo  recto  my,     'I'hcre  is  a  particular  variety  of  muscular 
heart  disease  with  arrhytlimin,  that   I   have  observed  only  in   women.      I  am 
tlierefore  inclined  to  assrxialp  these  rases  with  thi^  type  of  disturbances  of  the 
internal  secrctiim.     Occasionally  in  men,  nervous  heart  disturbances  appear 
in  connec^tion  with  diseases  of  the  prostate.     It  must  be  mentioned  that  in 
all  the  eases  apparently  belonging  to  this  group,  general  nervous  and  psychic 
disturbances  ajipear.     The  eases  of  exophthalmic  goiter  are  the  best  denu)n- 
stration  of  tins  fact.     Finally,  tlie  influence  of  abm>r»nal  digestive  processes 
on  the  heart's  activity  is  worthy  of  notice.     In  certain  cases  abnormal  stimu- 
lation emanating  from  the  stomach  or  intestines  seems  to  affect  the  heart, 
■  These  cases  are  not  particularly  frequent,  and  their  interpretation  is  by  no 
means  always  perfectly  clear.     Toxic  as  well  as  rellex  intiuences  may  play 
a  role.     Sometimes,  perhapji,  it  is  merely  the  mechanical  pressure  upon  the 
heart  from  tfic  diluted  strniia<^-)i  or  rnlnn. 

3.  NcrvouB  Heart  Disturbances  Due  to  Exogenous  Toxic  Influences. — In 
this  class  are  to  be  included  those  cases  wfiert-  deiinite  external  ])oisims  are 
to  Im?  regarded  as  the  cause  uf  the  existing  lieart  disturbunces.  Most  im- 
portant in  this  group  is  the  tobaeeo-heart  neuroses  of  heavy  smokers;  those 
induced  hy  leacl.  alcohol,  etc.,  are  less  frequent.  We  must  further  im-hide  the 
nervous  heart  alTr*  tii)ns  tiuli.'i<^(|uerit  to  acute  infei'tious  diseases  (inllucnza,  dipli- 
t)ieria,  typhoid,  etc.).  W'v  must,  however,  ctnisider  that  just  in  these  eases  tlie 
drawing  of  the  line  of  deman-ation  lictween  ner\ouB  disturbances  and  organic 
htfart  diseases,  such  as  myocarditis  and  arteriosclerosis,  is  often  very  dilEcult. 
From  what  has  just  been  saidj  it  Is  ohvious  how  difficult  a  really  exact 
diagnosis  of  nervous  disease  of  tlie  heart  often  is.  Each  case  must  be  judged 
from  the  iji(li\idual  cimimstanees.     In  the  snggesti(m8  given  above,  the  n\ost 

e gnostic  factors,  at  least,  are  inrlicated. 
irvous  "Attacks"  of  Patients  with  Heart  Disease. — Under  eer- 
18,  in  almost  ail  the  forms  of  heart  disease,  particular  symptoms 
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may  develop  parox^-smally.     These  attacks  form  Imt  a  part  of  the  general 

cliiiicHl  pit'Uinf. 

Ot-^asionally,  luiwevcr,  suth  attaiks  may  alno  tlevolop  upparontly  inile- 
pcndeiitly  with  otlierwiK*  normal  cardiac  signs.  They  then  form  a  particolar 
variety  of  "nervous  lieart  disease'*  or  *'  heart  neurtwiia.**  On  aeeount  of  tlH'ir 
practical  importance,  we  take  the  liberty  of  inserting  a  few  epecial  remarfca 
relative  to  these  attacks. 

(a)  Attacks  of  Simple  Heart  Weakness  Associated  iviih  Feeblene^  and 
SmaUiitfss  of  the  Pulse. — The  latter  is  usually  rapid,  and  frequently  irregular 
and  diminished  in  tension.  Along  with  these  symptoms  are  sensations  of 
distresti  and  dyspua^a  (eardiae  aiithina). 

(6)  Aitacks  of  Stenocardia,  or  Angina  Pectoris, — The  characteristic 
feature  of  attacks  of  stenocardia  is  an  oppressive,  tiglitening  sensation,  tliat 
is  felt  occusii)!ially  in  the  heart  region,  hut  usually  in  the  front  of  the  che^t 
beliind  the  sternum-  The  pain  may  lK*come  very  severe.  It  often  radiatra 
to  the  left  shoulder  and  nnn,  down  to  the  elbow,  and  even  to  the  finger  tips. 
The  pain  may  also  radiate  Ut  the  right  arm,  or  simultaneously  to  l>oth  arms, 
and  sometimes  upward  (o  hotli  sides  of  the  neck.  Associated  with  this  pain 
is  an  unusually  niarkcil  feeling  of  weakness,  as  if  all  strength  were  lost  (*' feel- 
ing of  impending  dissolution  '*).  Sometimes  the  arms  feel  as  if  dead.  Actual 
dyspnoea  is  not  always  present,  but  there  is  often  a  sensation  of  fcjar  and  dis- 
tress. The  face  is  usually  pale,  not  really  cyanotic.  During  the  attack,  the 
pulse  is  sometimes  only  slightly  clinnged ;  in  other  eases,  its  fre<iucncy  is 
increased,  le^s  often  dimini^;K^3,  or  it  is  irregular.  The  duration  of  such  an 
attack  is  often  only  a  few  minutes,  but  sometimes  it  may  last  half  an  hour 
or  more.  Not  infrequently,  at  the  end  of  the  attack  still  other  symptoms 
appear,  such  as  hclching,  vomiting,  persj>iraliim,  and  the  excretion  of  a  prcH 
fuse,  light-colornl  Jind  dilute  urine  ("sjiastic  urination  ''). 

Concerning  the  actual  processes  in  an  attack  of  stenocardia,  we  know  little 
that  is  really  defhiite.  I  believe  that  the  8ymi>toniB  are  lK?st  explained  by  the 
assumption  of  a  vascular  crampj  and  that  the  pains  actually  occur  in  the 
vessels  themselves.  The  sternal  jniin  is  an  nortic  pain,  nud  the  radiations  of 
the  pains  into  the  anns  and  neck,  etc.,  de|>cnd  npon  the  involvement  of  the 
brachial,  carotid,  and  other  arteries  in  the  spasm.  Ti»e  variations  in  the 
symptomatology  of  the  anginal  attacks  are  explained  by  the  ditfcrent  localiza- 
tions of  the  cramps. 

[ P'or  the  very  plausible  " viseero-sensory  reflex"  theory  of  anginose  pain, 
see  James  Mackenzie's  **  Diseases  of  the  lieart."] 

True  angina  pectoris  occurs  principally  in  sclerosis  of  the  aorta  (7.  r.), 
and  in  sclerosis  of  its  hninches.  the  coronary  arteries,  etc.  1  have  seen  attacks 
with  pallor  and  coldness  of  the  iirrn  which  couM  nrdy  he  i'xplained  by  a  spasm 
of  the  markedly  sclerosed  arteiy  of  tlmt  extremity.  I'lie  comparison  l>etween 
angina  pectoris  and  the  attacks  of  intermittent  claudication  {djfshtLsia  arterio' 
sclertttira)  is  eqmtlly  obvious.  In  certain  cases  we  must  also  think  of  a  par- 
ticipation of  the  iilidoinimil  aorta  iind  its  branches,  giving  ris*?  to  ab(hmiinal 
pain,  sudden  lyinfMiiiilc.-i,  nml  disturbances  in  the  fiincti(m  of  the  intestine, 
kidney,  etc.  It  is  possible  that  tnic  angina  jiectoris  may  also  occur  in  other 
organic  diseases  of  the  heart,  without  simultaneous  arterWis^derosis,  but  this* 
to  my  knowledge,  has  really  not  been  dofinitely  proved.     Nevertheless,  some 
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authors  (Xothnagcl)  have  RBsnmed  the  existence  of  a  purely  nervous  or  "  vaso- 
niolor  fonii  of  angina  p*H*tori.s.*'  It  is  not  irnpot^siMc  that  the  an^nnal  attaokrt 
of  heavy  smokers  may  he  of  ncrvouB  ori^nn,  hut  jiitd  in  these  rasos  the  exist- 
ence  of  an  aortic  sclerosis  can  scarcely  ever  he  exc!u<lcil  with  al)Solule  trcr- 
tainty.  In  true  angina  pectoris  the  inont  important  exciting?  causative 
factors  are  bodily  exertion,  furtlier,  marked  menial  excitement,  and  errors 
in  diet. 

In  general,  the  diagnosis  of  angina  pectoris  is  not  difficult  if  one  boars 
in  mind  the  symptoraatologA*  destTihcil  ultove.  It  cannot  he  denied,  however, 
that  frequently  attacks  wcur  in  heart  diHcdse  that  c^uinot  he  dclhiitoly  classified. 
The  iKmndnry  between  stenocardia  and  r.anliac  astlnn<i  is  often  very  obscure. 
We  must  also  guard  against  confusing  organic  disease  of  the  heart  with  hys- 
terical attacks.  The  prnjjnn^is  of  true  angina  pectoris  is  always  grave,  al- 
thougli  some  patients  i^ulTcr  fn>m  their  attai-ks  f(u*  many  years.  Tfie  ilanger 
of  a  sudden  fatal  terminntioii  is  always  present. 

lu  the  treatment  of  severe  utliicks  of  sten(K'ardia  the  most  useful  remedy 
is  a  BubcutantHjus  injection  of  morphin.  It  often  gives  pnmipt  relief  from 
the  most  agonizing  symptoms.  The  inti»rnal  adiriinistration  of  morjihin, 
although  less  rapid  in  its  etTcct,  is  also  useful.  Next  to  iriorj]Siin,  I  ton- 
Bider  nitroglycerin  the  best  remedy.  It  is  best  given  in  drrjp  fr^rnu  as  in  the 
following  mixture:  Nitroglycerin,  gr.  J  (gm.  O.tl"^),  and  spirits  of  wine  nnd 
distilled  water,  of  each  oijjw.  (gni.  10.0).  Of  this,  20  drops  are  ta  he 
given  to  the  dose.  To  this  snlntinn  3  gr.  (gm.  0.2)  of  morphin  liydro- 
chlorid  may  be  added.  Many  piitients  obtain  relief  from  the  iidudation  of 
omyl  nitrite.  Diuretin  is  another  useful  remedy,  but  as  it  doe^  not  act 
promptly,  it  is  more  to  be  used  as  a  jimphylactic  against  the  attacks.  Aside 
from  the  remedies  mentioned,  mustard  applications  to  the  chest,  hot  hand 
and  foot  baths,  and  hot  applications  to  the  chest,  and  the  like,  liavB  also 
proved  serviceable, 

(c)  Attacks  of  Fright,  Anxietif,  and  Distress  on  Going  to  Sleep, — A  very 
characteristic  symptom  in  gome  serious  cases  of  heart  tlisease  is  the  sudden 
occurrence  of  a  severe  feeling  of  distress  when  the  patient  is  about  to  fall 
asleep.  As  a  rule,  lhi«  depends  upon  a  kind  of  C'hcyne-Stokes  symptom  (vide 
supra,  page  M)6 — M'ith  a  cessation  of  respiration,  so  that  the  patient  awakes 
suddenly  in  a  great  fright. 

{d)  Aitarks  of  So-rnlird  limnid  Ajfthnta. — These  arc  attacks  associated 
wilii  a  very  rnfiidly  dcvc!o]>ing  profuse  serous  or  scrnsnnguineous  exuda- 
tion into  Ific  t)rnTK'hi  and  a  consequent  nnirkcd  dyspncrn  with  profuse  frothy 
serous,  and  usually  sntnewliat  bloody  pxpoctoniiion.  Sometimes  the  exuda- 
tion into  the  bronchi  is  associated  with  a  simibir  process  in  the  gastro-intcs- 
tinal  tract,  which  shows  itwlf  in  vomiting  imd  ju'ofnsc  diarrhea.  v\ll  tlicse 
symptoms  suggest  a  temporary  vascular  paralysis  with  osmosis  of  senim 
through  the  walls  of  the  vessels,  whicii  liave  become  porous.  The  loctil  dila- 
tation produces  aniemia  of  the  brain,  and  therefore,  at  times,  the  mind  bt^- 
comes  clouded,  or  even  complete  loss  of  consciousness  occurs.  During  the 
attack  the  [julsc  becomes  very  weak  and  emjill.  Tlie^c  attacks  occur  in  ancrio- 
Bclerotic  and  myocarditic  heart  disease,  and,  above  all,  in  the  heart  alTcctions 
associated  witli  nephritis.  The  most  important  indication  for  treatment  is 
the  energetic  use  of  cardiac  and  vascuhir  stimulants,  such  as  sulxntaneous 
28 


438 


DISEASKS  OF  THE  CIRCITLATORY  ORGANS 


injcc'lions  of  caiiij^hor,  tli^ralen,  aud  cufteine;  and  also  &inapi6m.H,  liot  appli- 
CMtiont?,  etc. 

(e)   Mtari^s  of  Tnrhi/cardia. —  (Vidti  infra.) 

5.  Nervous  Palpitation. — By  "  pnlpiUtion  *'  we  understand  the  subjedive 
perception  of  i\w  moverupnts  of  tlie  heart.  It  i'r  iisunlly  excited  by  increased 
action  of  tlio  hearty  but  there  is  no  constant  relation  iK-tween  the  iiiteusily 
of  the  cardiac  pulsations  luit]  the  suhjeclive  feeling  of  thcni.  We  8onietinu-6 
observe  that  patients  witli  aortic  insufficiency  do  not  perceive  the  very  siring 
action  of  their  liypertroj)lried  hearts,  while  in  other  eases  a  patient  complains 
of  a  troublesome  feeling  of  palpitation,  although  the  action  of  the  heart  d(M*s 
not  api>ear  objectively  to  l>e  e8j>eciHlly  increaseil. 

We  term  cases  ''nervous  palpitation"  if  the  patient  complains  of  palpi- 
tation when  a  physical  examination  of  the  heart  shows  no  anatomical  change 
in  it.  As  a  rule,  in  these  cases  we  really  have  to  do  with  a  heart  whose  action 
is  increased  by  nbnorrual  nervous  influences.  In  many  eases  the  palpitation 
arises  from  slight  external  causes,  which  may  give  rise  to  little  or  no  palpita- 
tion In  a  lieaUhy  person,  as,  for  example,  after  the  Bligbtest  mental  excite- 
ment, after  any  elight  physical  exertion,  after  taking  food,  after  indulging 
in  certain  drinks.  suiU  as  tea,  coffee,  wine,  or  beer,  or  after  assuming  certain 
ponilioiis,  us  in  Iving  on  the  left  side.  Here,  then,  we  have  to  tlo  with  an 
abnormal  senfitivcness  of  the  iieart  to  external  irritation.  Usually  the  in- 
crease in  vigor  of  the  heart's  action  is  associated  with  a  decided  increase  in 
its  fretjuency.  We  have  often  seen  patients  with  nervous  palpitation  who  had 
a  pulse  rHte  of  1  JO  to  1110  beats  a  minute  after  conipjiratively  slight  exertion; 
but  in  other  cases  tJiere  is  apparently  a  sort  of  hyperawlhesia  of  the  patient 
with  regard  to  the  motions  of  tlie  heart,  so  that  txintractions  of  normal 
strength  and  rapidity  give  rise  to  disagreeable  sensations. 

1'lie  patient  rarely  ccuiiplHins  of  (M)nliuu(ms  iinI])itiition ;  it  usually  occurs 
in  more  or  Ich-s  Bbar]>ly  dotino.l  ])nrwxysni8.  Very  corruuonly  in  purely  nervous 
palpitation  we  have  to  do  with  persons  who,  in  general,  suffer  from  nervoup, 
hysterical,  and  neurasthenic  symptoms,  or  they  are  nmemie  jwrsons,  chlorotic 
girls,  etc.;  hut,  on  the  cftlier  hand,  nervous  palpitation  may  occur  in  very 
full-bfooded,  '' pb'fhoric  •"  subject.s. 

tH'tcii  liypLK'lmnilriasiH  plays  an  important  part,  and  dread  of  heart  disease 
and  the  thought  of  its  possible  consequences  excite  a  palpitation  wliicli  con- 
firms the  jiaticnt  in  his  delusion  (vide  sitpray  Psychogenotic  Heart  Disturb- 
ances ) . 

The  diagnosis  of  nervous  palpitation  can  be  made  r»uly  when  repeated 
careful  exaniinatiou  shows  no  objective  abnormality  in  the  heart.  In  many 
cases,  as  when  there  are  amemic  murmurs,  the  decision  may  be  quite  difTicult 
We  must  always  pay  particular  attention  to  the  whole  constitution  and  the 
general  impression  whirh  the  patieut  makes. 

It  is  often  especially  diffiiult  io  distinguish  between  purely  nervous  pal- 
pitation in  a  heart  otherwise  functionally  normal,  and  conditions  of  congenital 
or  acquired  weakness  of  the  heart  {vide  supra). 

The  progno^jjs  is  so  far  favorable  in  that  the  disease  is  not  dangerous.  In 
many  cases  improvement  and  final  recovery  may  be  effected,  but  other  cases, 
of  course,  resist  all  therapeutic  efforts  very  obstinately. 

The  treatment  must  first  be  directed  to  improving  the  patient's  general 
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coTiRtitntinn.  Tho  nna^mic  iire  to  be  given  iron,  quinin,  and  strengthening 
diet  We  put  full-blooded  persons,  however,  on  scanty  fare,  and  prescribe 
for  them  bitter  waters,  or  a  Ivath  cure  at  Maricnbud  or  Kiseinic:en.  Wlicu 
there  is  hysteria  or  neurasthenia,  it  nMpiiroa  special  treatment.  If  i\w.  palietit 
is  h\'pochondriu(al,  whidi  is  the  case  in  the  majority  of  '*  cardiac  neumses,'* 
of  course  the  main  thing  is  for  the  physician  to  reassure  him.  At  the  same 
time,  we  must  not  disregard  entirely  tlie  use  of  other  remedies,  although  they 
may  l>e  of  suggestive  vahie  only.  The  actual  heart  dnigs,  however,  such  as 
digitalis,  arc  best  avoided  completely.  The  niasit  useful  R^uedies  are  hydro- 
therapy, CD,  bath.s  and  the  internal  administration  of  tincture  of  valerian, 
vatidid,  bromid  of  sodium,  etc. 

As  a  8>nnpt-omatic  indication  during  nn  attack  we  should  recommend  the 
patient  esj>ecially  to  keep  quiet.  Thf  Uf^e  of  cold  to  tfie  canliac  region — cold 
compresses  and  ice  Ijags — often  acts  ht^uclicially.  On  the  othiT  hand,  how- 
ever, it  is  to  be  noted  that  a  tendency  to  palj>itntion  ass(K'iated  with  cardiac 
weakness  may  often  l>e  allayud  by  iiu'tlirHlirul  e.vcrcise  and  the  invigoration 
of  the  cardiac  muscle  c^onseijucnt  thcrou])on. 

(J.  Paroxysmal  Tachycardia. — A  peculiar  and  not  very  rare  neurosis  of  the 
heart,  tachycardia,  consists  of  an  ennmious  frcr(ncncy  of  the  pulse  {?o-cnl]cd 
heart  hurry),  coming  on  in  paroxysms,  up  to  IfiO  to  200  beats  and  more  a 
minute. 

We  have  already  mentioned  these  attacks  as  a  symptom  in  mitral  and 
aortic  vahiilar  disease  and  in  diseases  of  the  myocardium,  hut  prcci.sely  simi- 
lar attacks  occur  as  a  pure  neurosis  without  dcmoustrahle  lesion  of  the  heart, 
particularly  in  anaemic,  nervous,  or  obese  individuals.  We  saw  one  very  well- 
marked  case  in  a  lady  with  extreme  neurasthenic  melancholia,  and  other  cases 
in  ]*atieuts  with  tlie  greatest  variety  of  other  diseases,  such  as  cirrhosis  of 
the  liver,  mutiijile  sclerosis,  etc.  We  do  not  know  the  exact  cause  of  the 
sudden  devcluprnent  of  the  increased  pulse  frequency.  Sometimes  heavy 
smoking  seems  to  1^^  responsible;  in  other  cases,  IxxHly  exertion,  mental 
excitement,  and  previous  acute  diseases  a])i)car  to  have  an  a'tiologirnl  signifi- 
cance. Not  infrtH[Ufntly,  a1>snhitcly  no  cause  for  the  appearance  "of  the 
tachycardia  can  l>e  demonstrated.  The  individual  attack  usually  l>egins  quite 
suddenly,  by  day  or  by  night,  sometimes  without  any  cause,  but  often  it  is 
a()pareutly  [Udduced  by  certain  exciting  causes,  esjiecially  at  times  by  *ncr- 
distentiou  of  (lie  Htonuicli.  Tlic  patient  feels  that  the  attack  is  coming,  he 
becimu's  anxious  and  restless,  and  looks  iialc;  but  tlicie  are  not,  as  a  rule, 
any  svinptoms  like  pravordial  anxiety,  dyspnopa,  or  attacks  of  faintnese.  The 
majoritj*  of  patients  Ho  down  quietly  tluring  the  attack,  others  walk  about 
slowly.  We  n^'tii'c  in  the  heart  itself,  during  the  attack,  cliicily  a  great  accel- 
eration of  the  heart  souniis.  h?oth  lioart  sounils  beconic  coniffk-tely  similar  in 
VMilume  and  pitch,  and  the  period  of  repose  of  the  heart  disappears  {"  end)ryo- 
cardia").  We  sometimes  hear  indefinite,  functional  murmurs.  The  action 
of  the  heart  is  usually  quite  regular,  but  thero  is  (K-casionally  manifest  arrhyth- 
mia during  the  attack.  Acute  irnTcase  of  (he  heart's  ihdlne.ss  has  been 
repeatedly  observed  during  the  attack.  Wc  have  been  able  to  verify  a  nuirkcd 
temporary  dilatation  of  this  sort,  particularly  in  patients  with  heart  disea.'^e, 
and  also  in  one  case  of  paroxysmal  tachycardia  affecting  a  sufferer  from 
cirrhosis  of  the  liver.     Tn  the  majority  of  caseSy  and  especially  wlieu  the 
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tachycardia  is  a  mere  neurosis,  no  such  dilatation  of  the  heart  c-an  be  made 
out.  As  a  rule,  the  rcspirntion  is  not  difitiirUnl  during  the  nttnt'k.  Sonie- 
tiuies  the  excretion  of  urine  is  diniinishe^i,  Imt  occusitmully  tluriri;r,  and  par- 
ticularly after,  the  attack,  polyuria  may  develop.  Gastric  disturhflnce*  are 
not  infrequently  obeerved  (anorexia,  nausea,  vomiting).  The  duration  of 
the  attacks  is  very  variahle,  ranjjinj:;  from  a  few  moments  to  s^-veral  days. 
If  frequent  r^pportiinity  exit^ts  to  ohserve  the  end  of  the  attack,  usually  a 
sudden  i-esttation  of  the  tacliycardia  is  noticed  in  tet^ting  the  pulse  or  auseul- 
tating  tiie  heart.  It  is  noteworthy  that  the  frequency  of  the  pulse  usually 
sinks  to  exactly  one  half  of  the  previous  count;  for  example,  from  180  sud- 
denly to  90.  This  is  extremely  intert^tiug  from  a  theoretical  stamlpoiul,  as 
it  peiTuits  us  to  regard  the  attack  itself  as  a  duplication  of  the  heart  heats. 

The  prognosis  of  Uichycardia  de{)vnd8  lirst  upon  tlie  nature  of  the  under- 
lying disease.  We  do  not  know  whether  a  ])ernianenl  recovery  is  possihle  in 
idiojiatliic  eases,  hut  we  can,  at  any  rate,  su<*ceed  in  improving  the  condition. 
If  no  other  signs  of  organic  disease  are  present,  life  is  not  actually  threalene<1 
by  the  attack.  The  treutiueiit  during  the  attack  consists  in  enjoining  com- 
plete bodily  rest,  and  in  np]>lying  ice  to  the  heart.  Such  sedatives  as  broniid 
of  potassiiini,  water  of  hiltcr  nininnds,  and  tincture  of  valerian  are  j>artieu- 
hirly  l>enuiicial  in  the  "purely  nervous"  ca.Mes.  The  application  of  a  cold 
pack  is  usually  acceptable  to  the  patient.  Tt  is  said  that  compression  of  the 
vagi  in  the  neck  has  caused  the  tachycardia  to  disap]>ear  in  isolated  cases. 
In  other  respects  our  treatment  is  determined  mainly  by  the  underlying 
condition,  if  known.  (If  there  is  reason  to  think  that  the  stomnch  is  over- 
loaded, gentle  measures  should  he  ttikeu  to  empty  it,]  The  main  thing  in 
all  cases  ussociatcd  with  general  neurasthenia  and  nervousness  is  a  suitable 
constitutional  treatment  (hydrotherapy,  a  sojourn  in  the  country  or  in  the 
mountains).  IVn-isi'  regulation  of  the  diet,  according  to  the  patient's  con- 
stitution and  iTiodc  of  life,  is  likewise  necessary. 

Concerning  bradycardia,  which  likewise  occasionally  occurs  in  attacks,  see 
above,  page  417. 


SECTION   II 
Diseases  of  the  Pericardium 

CHAPTER   I 


PERTCARDTTIS 
{Inftammation  of  the  Pericardium) 

ETIOLOGY 


Pi-narAnDiTi.s  wldoin  appears  as  a  primary  idiopathic  disease.  It  is  nsuully 
merely  a  scijuci  or  a  eom|»lication  of  olhei  iliscases.  Thus,  it  Is  observed  with 
particular  fnH|iu"ncy  in  the  course  of  acute  iirticular  rhctniiatism,  where  it 
apjiears  sometimes  alone,  sometimes  in  combination  with  acute  endocarditis. 
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It  is  not  impossible  tliat  ponie  few  cases  of  apparently  primary  acute  pori- 
rnnliliii  UOong,  from  an  a*liol<ij(ical  stimd|>oint,  to  acute  iniii-uljir  rlioiunn- 
lisni — ttiHt  is,  lliey  arc  ex<-ilt*(l  l»y  tfie  saim*  j);itJio;jrrni(  fnrtnrs  \vlti<h  excep- 
tionally attack  the  jwricanlium  jilouo,  without  siiimltancdiis  [iiirliripulion  of 
the  joints  in  the  ilisease.  This  8upj)osition  is  rendered  probable  from  the  later 
eourite  of  many  such  caws.  For  instance,  arthritis  niny  ensue.  Case?  nf  see- 
ondary  perirarditip,  unassociated  with  articular  rheumatism,  occur,  although 
much  less  often,  in  other  aeuLe  infectious  dist-asos,  amon;;  wliieh  wiirlet  fi'Vi-r. 
meaptps,  and  pcptico-pyiemic  processee,  as  well  as  scurvy  and  purpura  Iiemor- 
rhagica,  deserve  especial  mention.  In  sepsis  and  ))yiemia  the  perifarditis  is 
purulent,  and  in  purpura,  heniorrhagie.  Among  the  chronic  disease;*  in  the 
courjie  of  which  jx?ricarditis  KJUictiiiit'S  apjtears  we  mut^t  mention  especially 
chronic  ncpln'itis.  We  have  pcen  heinorrhiigic  ])cricarditis  in  association  with 
leukaemia.  Tericarditis  sometimi^s  oeuurs  al^o  in  the  victims  of  carcinoma,  l)Ut 
here  it  is  probably  dependent  upon  a  8econdar\'  septic  infection.  Finally,  it 
fthonld  he  mentioned  that  severe  hcinctrrhiigic  pi'rirnrditis  is  seen  comparatively 
often  in  alcoholic  siihjccts,  nnd  apparently  a^  n  pririuiry  disease,  OfU^n  it  is 
really  tidiercnhir,  hut  by  no  means  iilways;  and  if  not,  the  author  is  inclined 
to  regard  it  as  a  priniarv  hemorrhagic  inflammation,  analnguus  to  ht'iuorrhagic 
pachymeningitis  (liematoma  of  the  dura  »natcr). 

A  lartje  nnmljer  of  caset;  arise  from  an  extension  of  the  inflrtnimation  from 
the  virinily.  Thus  we  not  infrerjuently  S4»e  pericarditis  as  a  result  of  pleurisy, 
e8pe<:-ially  on  the  left  side,  and  in  pneumonia  complicated  with  [jleurisy.  New 
growths  and  ulcerative  jtrocesseB  in  the  esopfiagiis,  in  the  vertehrse.  in  ttie  bron- 
chial glands,  or  in  the  lungs,  also  lead  at  times  to  perforntion  into  the  peri- 
cardium and  a  conse<iiU'nt  intlMuiniation.  It  is  not  settled  whether  tfie  peri- 
carditis which  ap]»ears  in  the  course  of  chronic  valvular  disease  is  also  to  be 
regarded  as  arising  from  extension  by  contiguity.  We  have  thought  of  this 
possihility,  because  we  have  been  struck  with  the  fact  that  Bccondnry  peri- 
carditis is  especially  fre(|uent  in  valvular  disease  of  the  aorta,  suggesting  a 
direttt  propagation  of  the  inHarnmatory  germs  tlirough  iUv  aortic  wall  (o  the 
pericardium.  Still,  it  must,  of  course,  be  allowed  that  this  form  of  pericarditis 
may  have  an  independent  origin,  particularly  in  cases  of  mitral  disease.  Peri- 
carditis may  also  develop  as  a  result  of  myocarditis,  abscess  of  the  heart,  etc. 

T»it»erciilosiH  plays  a  very  important  part  in  the  ivtioh)gy  of  pt^icarditis. 
Xo  small  nnniher  of  apparently  jirimary  cases  of  pi?ricanlitis  turn  out  at  the 
autopsy  to  he  tuberculous.  This  scimus  to  come  rui  in  ijuitc  an  Isolated  way.  or 
as  one  symptoni  of  a  special  Iwalize*!  form  of  tuberculosis,  which  we  term 
tuberculosis  of  the  serous  mctiihranes.  In  nuiny  we  can  tliscover  tfie  (trigin 
of  a  tvihcrnibms  pericarditis  in  the  direct  extcnsiim  (>f  a  tuhcrciiKms  pleurisy. 
In  apparciilly  [iriiiiary  cases  the  oc*'urrenee  of  the  infection  may  souietinieB 
be  exiiluiuL-d  hy  the  discovery  of  a  tiil)erculou8  lympli-gland,  which  has  broken 
througli  into  the  pericardium. 

Pericarditis  is  usually  a  disease  of  youth  and  middle  life,  but  it  may  also 
occur  in  advanced  age. 

PATHOLOGICAL  ANATOMY 

Ordinary  pericarditis  inyolves  the  internal  surface  of  the  pericardium 
in  either  a  circumscribed  or  diffuse  manner.    lutiammation  of  the  outer  eur- 
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face  of  the  pericardial  sac  is  difttingiiiplied  ae  external  pericarditis  {vide  infra). 
The  anatfurncal  processes  in  pericanlitis  nre  prcciw^ly  aniiUt;^<nis  to  thoi^e  in  in- 
llaiiiniatiuriri  ol  the  serous>  iiieui)>ranen  in  general,  especially  of  the  pleura. 

We  usually  divide  |>ericarditi8  into  lihrinouK,  t^erofibrinous,  hemorrhagic, 
and  punik'nt  for  ichurous)  farms,  according  to  the  character  of  the  exudation. 
Tlic  librinoLis  and  RTolitjrinuu.s  forni-s,  with  an  aliumhuit  tluid  effusion  into  the 
peritiirdinl  (')i\ity,  arc  (he  most  freijuciit.  Gciurring  in  articular  rhcumali^m, 
in  vnUiilar  disease  of  the  heart,  etc.  Holli  InvL^rs  of  the  pericardium  are  cov- 
ered with  niflspcB  of  iibrin,  which  often  show  a  reticular  or  villous  an-angenient 
{ror  vill<}.-<iittt).  Resides  this,  we  find  more  or  less  of  a  fluid  elTusion  which 
distends  tin-  fii-riranliuni.  The  fluid  is  of  a  scnms  tniliire,  contains  more  or 
less  nnmLTous  Hakea  nf  fihrin,  and  is  turhid  from  ihe  admixture  of  coll? — pus 
corpuscles,  and^  in  part,  desquamated  endothelium.  A  purulent  pericarditis  is 
always  the  expression  of  a  specific  infection  of  tlie  pericardium.  It  is  seen  in 
pya^niic  disen?es,  as  a  result  of  empyema,  and  in  perforation  of  ahscesses,  can- 
cers of  the  cpsopha^ua,  etc.,  into  the  pei-ieardium.  A  hemorrhagic  effusion  is 
seen  chiefly  in  tuberculous  pericarditis.  In  this  we  find  miliar)'  tulwrdes,  and 
little  eheesy  nodules  in  the  intlamnnitory  new  growtlis,  besides  all  the  signs  of 
inflammation.  'Hie  specific  tuhcnuUms  changes  are  sometimes  recognizable 
with  the  nuked  eye,  but  at  other  times  we  have  to  use  the  microscope  to  find 
them.  Hemorrhagic  pericarditis  also  occurs  in  general  hmiorrhagic  <iiseases. 
such  as  scurvy,  and  in  weak  and  debilitated  persons,  esi>ecially  drunkards 
(vide  supra). 

In  long-continued  pericarditis  the  cardiac  muscle  almost  invariably  under- 
goes changes.  The  heart  is  usually  Habl)y  and  dihitcd,  and  the  muscle  often 
shows  fatty  degeneration.  After  the  pericarditis  has  lasted  a  long  time  there 
ia  often  considerable  atrophy  of  the  cardiac  muscle,  which  is  partly  replaced 
by  fat  tissue.  We  have  already  mentioned  the  occurrence  of  pericarditis  in 
connection  with  valvular  disease  and  degenerations  of  the  myocardium. 

In  favorahte  oases  of  pericarditis  we  may  have  a  ])erfect  recovery.  The  so- 
called  macido!  ivndincfv  sometimes  remain  in  the  pericardium  as  residua  of  a 
past  circumscribed  [icricarditis.  In  some  cases  the  pericarditis  leads  to  an  ad- 
hesion of  th*^  two  layers  of  the  perieanliiim  to  each  other,  and  obliteration  of 
the  pentHrdial  cavity  (vide  infra).  In  nuiny  cases  a  chronic  pericarditis 
finally  develops  from  the  acute  form,  or  tiie  whole  affection  takes  a  more 
chronic  course  from  the  outset.  In  this  way  chronic  adiiesions  of  connective 
tissue  arise,  and  great  thickening  of  the  pericardium,  l>ut  the  amount  of  tluid  is 
usually  sniall.  Sometimes  the  chronic  pericarditis  is  interrupted  by  an  acute 
exacerbation  of  the  disease. 


CLINICAL   SYMPTOMS 


1.  Subjective  Symptoms,  General  Symptoms,  and  Fever. — Mild  forms  of 

pericarditis  may  develop,  as  in  the  course  of  iin  acute  articular  rheumatism, 
without  causing  any  subjective  sjinptoms.     They  are  discovered  only  by  a 
careful  physical  examination  of  the  heart.     In  severe  cases,  however,  the  peri- 
carditis ciiusea  violent  subjective  symptoms,  which,  of  course,  liave  in  them 
selves  little  that  is  characteristic. 

On  careful  questioning  we  often  find  that  there  is  pain  in  tlie 
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gion,  or  not  infrequently  in  tlio  epigastrium.  This  paiti  ifi  of  flotiiflod  ding- 
nostic  importanct',  hut  it  do€»fl  not  always  cxiat. 

A  general  fwlinjt^  of  eunrttrainl  inul  ilistnss  i;*  nlrnnst  ennstant  in  all  acwte 
cases  of  any  severity,  and  so  Is  a  foi-Iiti^  of  dyspnu-a,  wliicli  may  introase  to 
the  highest  degree  of  orthopnea.  The  patients  often  complain  of  headache. 
In  severe  cases  they  become  stupid  and  comatose. 

It  is  easy  to  understand  that  extensive  pericarditis  must  impede  tlie  mo- 
tions of  the  heart.  Prohahly  the  most  important  way  in  whieh  it  dcies  thia 
is  by  increasing  the  tension  in  the  pericardium,  and  thus  ernbarrasj^ing  the 
diastole  of  the  ventricles,  &o  that  the  cavities  of  the  heart  arc  not  normally 
filled  and  general  disturbance  of  the  circulation  ensues.  Furthennore,  the 
jH'ricarditic  deposits  and  adhe*;ions.  and  such  changes  in  the  myneardium  as 
may  occur,  interfrre  witli  the  cardiac  systole.  Thus  are  explained  Die  early 
signs  of  diminution  in  the  amount  of  Uloud  received  by  the  arteries,  as  bIiowti 
by  pallor  and  cerebral  ana*niia:  the  distention  of  the  systemic  veins,  as  shown 
by  cyanosis;  and  the  disturbance  of  the  pulmonary  circulation,  causing 
dyspna'a. 

The  dyspno-a  is  also  increased  in  large  perieardiiil  <^fTnsions  by  the  rae- 
clianical  pressure  of  tlie  distended  pericardium  on  the  left  limg. 

Acute  pericarditis  is  usually  associated  with  fever.  This  has  no  special 
type,  and  usually  keeps  at  a  "niodemte  b.-ight— in-^  to  103.5°  F.  (3!>°  to 
3J>.8°  <'.) — but  it  often  exbiliits  consiilendde  variations.  In  cases  of  recovery 
the  fever  declines  by  lysis.  Chronic  pericarditis  may  run  its  whole  course 
without  fever. 

2.  Physical  Signs. — Inspection, — The  genera!  hue  of  a  patient  with  severe 
pericarditis  is  pale,  but  also  more  or  less  cyanotic.  lie  1ms  an  anxious  ex- 
pression. He  lies  with  ttie  upper  part  of  the  U)ily  raised,  or  he  sits  up  in  bed. 
The  breathing  is  usually  rapid,  lal>ored,  and  somewhat  irregular.  The  veinB 
in  the  neck  are  swollen  and  prominent.  We  very  often  see  marked  undulating 
or  pulsating  movements  in  the  jugular  veins,  as  a  result  of  stasis.  The  cardiac 
region  seems  unusually  prominent  in  all  cases  with  mueh  ulfusiou,  an<l  the 
intercostal  spa<('s  lliere  are  flattened  out.  We  sometimes  detect  a  slight 
ccdematous  swelling  of  the  chest  wall  itself. 

If  the  action  tjf  the  heart  is  powerful  and  tlie  exudation  smnll.  the  heart's 
niovemunt>  may  be  distiiietly  vj^ible.  In  other  eases  thi.'y  are  seen  only  faintly, 
and  they  may  be  noticeably  difTuse.  If  the  exuHation  is  abundant,  or  if  ad- 
hesions occur  (viflf^  iufni)^  they  may  disappear  altogether. 

Palpation. —  Ptd]mtion  in  the  mildiT  cases  shows  the  apex  beat  in  its  nor- 
mal position  and  of  ali(tut  normal  strengt!i;  but  if  the  nmount  of  the  peri- 
cardial effusion  increas<^s,  the  heart  is  pushed  away  from  the  chest  wall  by  it. 
and  hence  the  heart  lieat  grows  weaker  until  it  disajipears  entirely.  In  such 
eases  it  is  sometimes  to  be  felt  again  if  the  patient  bends  forward  or  lies  on 
his  left  side.  In  tlie  rest  of  the  cardiac  region  we  sometimes  fivl  the  move- 
ments feebly,  but  they  entirely  disappear  as  the  effusion  increases.  There  is 
diagnostic  importance  in  the  contrast  between  the  great  extent  of  cardiac 
dullnesa  (viih  infra)  and  the  faintly  distinguishatde  motions  of  the  heart, 
with  absence  of  a  distinct  apev  In-at  und  any  markiNl  epigastric  pulsation.  In 
some  cases,  by  laying  the  Imnd  Hat  tm  the  chest,  we  can  feel  the  rub  of  the 
rough  pericardial  surfaces  against  each  other. 
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Tho  pulhi?  is  uHUrtlly  acreleratt\l,  and  in  wvcre  cases  it  becomes  irregular. 
Ill  pviTV  Inr^c  otTii.-iinn,  as  wo  Iiavi*  ji!n*a(iv  said,  tlic  ti'iisiou  nuil  lioij;;ht  of  lb*: 
piiliiL'  arc  ilihiinishud.  In  severe  eases  the  jmlsc  sometimes  l«jc*omes  very  amall 
and  weak,  i»ut,  when  the  heart  is  otlierwise  normal  antl  strong,  it  may  alno 
remain  ',i!ile  strong — and  indeed  iliis  eondilinn  of  the  pulst\  in  conlrasl  to 
the  j^nat  weakening  of  ilie  heart  ln'at,  is  sometimes  of  diagnostic  si^'rjiticjmec. 
In  some  cases  with  a  large  perieardial  efYnsirtn  we  have  s*!en  a  manifest  puUuA 
paradoxus — that  is,  a  diminution  or  a  complete  disappearance  of  the  radial 
pulse  on  every  insjiiration. 

Perc\i^»wn. — Changes  in  pereussion  resonance  are  evident  as  soon  as  the 
pericardial  sac  is  distended  with  exudation.  The  so-called  triangular  or  bot- 
tle shape  of  cardiac  dullness  is  regarded  as  especially  characteristic  of  large 
pericardial  exudations.  The  biunt  ajiex  of  the  triangle  is  found  alK>ve  in  the 
second  or  third  left  intercostal  space,  near  the  edge  of  the  sternum.  The  lat- 
eral bnun<hiries  run  ohlitpiely  to  the  ri^'lit  and  downward  to  al»out  the  right 
parasternal  line,  and  to  the  lufL  and  downward  to  the  left  manmidlary  line, 
or  beyond.  The  broad  base  of  the  triangle  which  lies  below  is  usually  not  to 
l>e  defined  by  percussion,  on  account  of  the  adjacent  left  lobe  of  the  liver. 
On  the  border  of  llic  dullness  wu  often  IuhI  a  tymjjunilic  resonance  due  to 
the  relraeticHi  of  the  adjacent  lung. 

In  giuieral,  the  auLlnu's  personal  experience  forces  him  to  sav  that  we  must 
not  bo  tcH)  dognirttic  in  the  establishnu»nt  of  special  shapes  of  cardiac  dullness, 
as  pciHiIiiir  to  perienrdilis.  The  fact  of  enlargement  of  the  area  of  cardiac 
dullness,  and  the  mnrktMl  snnse  of  resistance  upon  jiercussion,  are  important 
pigns,  but  there  is  a  considerahle  variety  in  the  shapes  of  the  dull  area,  al- 
though extension  of  the  dullness  upward  and  to  the  right  may  be  regard(?d 
as  particularly  fref|uent.  According  to  Khstein's  ohserrations,  the  first  change 
in  pereussinn  in  iticipient  exudation  is  usually  an  extension  lo  the  right  of  the 
nortnal  cardiac  dullness,  in  a  triangle  bitwwii  the  heart  and  the  liver. 

The  area  of  the  dullness  deix'nds,  of  course,  in  the  first  place,  upon  the 
amount  of  the  effusion,  hut  we  mui^t  take  special  notice  that  in  regard  to  tliis 
the  relation  is  not  constant.  In  old  cases  of  pericarditis  especially  we  somc- 
time^j  linil  the  ciirdinc  dullness  (juito  extensive,  while  thu  autopsy  detects  only 
a  tittle  ihiid  in  the  [HTieanlium.  This  is  exphiinc«l  ]>arlly  by  a  isecondnry 
dilatation  of  the  heart,  and  partly  by  a  persistent  retraction  of  the  lung. 

It  is  an  oftcn-nitntiomd  Imt  seldom  nvrtilnhle  diagnostic  sign  of  pericar- 
ditis that  in  muuy  cases  the  still  iierocptilile  apex  beat  lies  within  the  cardiac 
dullm^s,  since  the  perieindinl  elTusimi  cxteoils  farther  to  the  left  than  the 
heart  itself.  It  is  also  worthy  of  note  that  the  dullness  in  pericarditis  often 
Ahows  very  great  changes  when  the  patient  changes  his  position.  The  dullness 
is  more  extensive  when  the  body  is  erect  than  when  lying  down,  ami  when  the 
patient  lies  on  his  .^ide  it  sometimes  sihows  a  laltral  displaeement  of  several 
centimeters.  The  same  changes,  however,  though  rarely  so  marketl,  also  occur 
in  au  hyperlropbied  heart. 

A ujitHltafton. — The  dmracterislic  jiathogimmonic  auwful tatory  sign  of 
{►erii-arditis  is  tli<'  jMricanlial  friction  rub.  This  arises  dirring  the  movemi-nts 
of  till'  heart  from  the  rubbing  oT  the  rough  tnid  iiillaiiird  pericardial  surfatHM 
agftinst  each  other.  Tin*  friction  rub  is  abi^ent  in  pericarditis  if  the  rough 
surfaeea  of  the  two  layers  of  the  pericardium  are  separatnl  from  each  other 
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by  a  coiitiidcmblv.'  tluiil  rlTusioii,  or  if  they  can  tio  li>ii;;cr  ruL  a^jaiiiist  eatli 
other  from  an  adh^nion  of  the  layers  of  the  perieardium.     We  usually  hear 


till!  fric'liou  riili  lnudest  in  llie  ncitrlilinrlinnd  of  the  hasu  uf  U 


It'   (u 


lirt.  hut  it 


may  alw)  In*  iK'unl  nt  tilher  [larts  (if  the  hisirt.     In  gfueral    Ihu  advi.'iitiliuua 
H^undK  nf  jH'rieJiiciilis  are  not  (ransmitieil  to  any  great  dislanee.     The  quality 

I  of  the  wmnd  i&  deseril>e{l  as  ruhhing,  grating,  or  scralcliin^.  The  frielion 
rub  may  ha  Leurd  chielly  either  during  the  systole  or  durin>;  tlie  diastole  of 
the  heart,  but  it  is  in  general  not  often  flo^ely  assoinated  with  the  |)]iases  of 
the  heart's  action.  We  sometimes  Hnd  it  intermitting  frequently,  and  jerky. 
The  intensity  of  the  friction  rub  sometimes  varies  with  the  phases  of  the 
respiration.  It  is  usually  louder  on  inspiration,  but  sometimes  on  expiration. 
If  the  patit'Ut  changes  his  {"Hjsition,  the  intensity  of  the  sound  is  sometimea 
altered.  It  is  !<tu(ler  when  sitting  up  than  lying  down,  etc.  The  friction  nib 
often  sounds  louder  if  the  stctho-jcupe  is  pressed  Hriidy  against  the  chest,  riince 
Bin  this  way  the  layers  of  the  pericardium  are  approximated  to  each  other. 

The  heart  sounds,  when  the  valves  are  intact,  may  sometimes  be  heard  as 
well  as  the  friction  rub,  nr  they  may  lie  conifilelcly  drowned  by  the  loud  rub, 
at  least  in  some  [larts  of  the  heart.  In  general,  tlu-y  are  faint  in  every  case  of 
|>erieardial  effusion,  since  their  conduction  to  the  ear  is  impaired.  In  large 
effusions  where  no  friction  rub  is  to  be  heard,  we  hear  the  heart  sounds,  espe- 
cially the  first,  but  only  verv  faintly  and  obscurely.  This  condition,  in  con- 
nection with  tlie  increase  <if  the  cardiac  dullness,  is  of  diagnostic  iin|xirtanee. 
If  there  is  also  valvular  disease  with  the  pericarditis,  the  pericanlial  and  endo- 
cardial murmurs  are  sometimes  hard  to  distinguish  froni  each  other,  but  usu- 
ally the  former  greatly  preponderate. 

3.  Sequelse  of  Pericarditis, — A  large  pericardial  elTusion  may  excite  s(H?cial 
BVinptoms  fiuui  [tressnre  nii  Ihc  iieighlKK'ing  oigaus.  Thus  we  have  already 
said  that  compression  of  the  lel't  lung  must  increase  the  dyspna'a.  In  many 
eases  we  also  notice  a  moderate  dullness  over  the  left  lower  back,  from  com- 
pression of  the  left  lower  lobe.  Not  infreipienlly  tliere  is  a  combination  of 
})cricarditis  and  left-fjided  jileurisy  witli  effusion.  In  rare  cases  difficulty  in 
deglutilion  has  l)een  observed  as  a  residt  of  pressure  on  the  esophagus,  and 
purahitis  of  one  vocal  cord  from  pre-saure  on  the  recurrent  nerve. 

In  cases  of  long-continued  pericarditis  the  same  scjuela'  may  develop  as  in 
any  chronic  disease  nf  the  heart.  The  autoTirit  nf  urine  (liminislics  ns  a  result 
nf  the  low  arterial  J»re^sure.  'i'he  venous  stasis  finally  leads  U*  general  dropsy 
and  to  symptoms  of  passive  eongestinn  iu  the  liver,  spleen,  and  kidneys.  We 
would  also  state  that  we  have  repeatedly  met  with  large  etTusions  in  the  cav- 
ities of  the  body,  especially  hydrothorax,  without  any  (K<lema  of  the  skin. 
All  the  pymptniMs  of  stasis  mentioned,  however,  are  i>ften  due  much  less  to 
the  pericjinlitis  itself  than  to  the  atrophy  and  dilatation  of  the  heart  which 
frequently  follow  it  {vilv  supra). 


SPECIAL   FORMS    OF   PERICARDITIS 

I.  Pericarditis  externa  and  Mediasti no-pericarditis  { flfuro-prrii-arditiji). 
— 1\\  |M'rleardifiM  exlerna  we  tneaii  >tii  itillaininalitni  nf  the  external  surface  cif 
the  ]H'ricanlia1  sac,  which  is  usually  mmbiried  with  an  inHainitialion  of  the 
mediastinal  connective  tissue  and  the  neighboring  pleura,  e8j)ecially  over  the 


liiigifla  of  the  left  lung.  Tlil;;  fiTiu  of  pericarditis  may  exist  by  iteelf^  or  it 
may  be  combined  with  internal  ifcricarditis.  It  is  a  rare  disease,  and  is  most 
fretpiently  ftecii  as  a  result  of  tuberculous  pleurisy. 

The  phyyieal  Bignt*  niufit  dilfer  so  nmcli,  accordinj^  to  the  locjilizatinn  anii 
extent  of  the  prm-ess,  that  we  can  ^ive  few  f^eneral  data  in  regard  to  them. 
Tlierc  are  only  u  few  |K!('uliar  fii^s,  which  must  \\e  noted  as  characteristic  of 
many  caM»s.  In  the  vicinity  of  the  apex  beat,  or  at  the  left  border  of  the  car- 
diac duUnesH,  we  Rometimes  hoar  a  so-called  e.vtm-pen'enrilial  (pleuro-j>eri- 
cardial)  friction  rub.  This  depends  Imth  upon  the  cardiac,  movements  and 
upon  the  respiratory  movements.  The  friction  sound  often  becomes  louder 
during  inspiration,  or,  a*rain,  it  may  be  audible  only  when  the  Jun^s  art*  fully 
inflated.  On  holding  the  hrcath  we  hear  merely  the  sound  due  to  the  pulM- 
tion?  of  tlie  heart,  wiiile  on  deep  breathing  the  pleuritic  friction  gound  ii^  aUo 
to  be  heard.  In  iudivirlual  eaees  there  are  many  modifications,  which  cannot 
all  be  mentioned.  Another  intereeting  sign,  first  found  by  Griesinger  nnd 
Kussmaul  in  a  cicatricial  inediaslinn-periianlititi,  is  the  so-i'alled  pulsus  para- 
doxus. 'J'his  consifits  of  a  tliniinutiou  nf  the  pulne  at  each  inspiration.  This 
condition  arises,  in  part  of  the  cases  at  least,  from  the  fact  that  the  band.s  and 
adlicfsions  of  eomiedive  tissue  at  the  origin  of  the  aorta  luechauically  nick 
into  and  contrHct  its  lumen  at  every  insjdratory  movement  of  the  thorax. 
This  explanation,  of  course,  does  not  sulfire  for  all  cases,  since  the  jnilms 
paratltixus  also  (x-curs  under  other  c(m<litinns,  as  with  large  pericardial  effu- 
sions. In  some  casea  there  may  be  seen  a  marked  swelling  of  the  jugular 
veins  in  the  neck  at  each  inspiratinn,  at  the  same  time  with  the  pulsus  (tnra- 
doxm,  since  the  large  venous  trunks  also  undergo  a  medianical  nicking  and 
constriction  at  each  inspiration.  We  have  ourselves  seen  a  very  prontiun<-ed 
slowing  of  the  pulse  at  every  inspiration,  in  a  ciunplicated  case  of  extra-jwri- 
eardial  adhesions  (vagus  irritation?).  We  must  also  mention  that  Riegel 
obser\ed  a  disappearance  of  the  apex  beat  on  expiration  in  some  cases  where 
there  wert"  bauil;^  of  ctmnective  tissue  between  the  lungs  and  the  outer  surface 
of  tin*  heart.  At  every  expiration  the  bands  were  stretched  more  tightly*  and 
homv  cheekcil   the  movenients  r»f  the  heart. 

^.  Obliteration  of  the  Pericardial  Cavity  (Adhesive  Pericarditis;  Adhesions 
vf  tkf  Latfers  of  ike  terimrdium;  Convrciio  sea  J^'tptfichia  perirnrdU). — We 
aiAY  have  a  monr  or  less  complete  adhesion  of  the  two  layers  of  the  pericar- 
dium with  each  other  as  a  result  of  pericarditis.  We  can  sometimes  olwerve 
"n?ncc  "f  this  condition  during  the  course  of  a  pericarditis.  Quite 
V.  however,  we  meet  with  extensive  adliesions  of  the  two  layers  of 
ivrtc^nlium  nt  autopsies,  witlinut  being  iilde  to  gather  any  history  of  a 
\m9  acute  iH'riearditis.     The  pericarditis  must  have  ocrurred  here  in  a 

wmt.  and  without  symptoms  from  the  nutset. 
K^M  wtwwive  adhesions  of  the  [M^ricardial  surfaces  may  develop  and  re- 
f^yill^  «ilbout  svntptnins.  and  be  met  with  accidentally  at  the  autopsy. 
^,^^1^  s-^QVv^  >M>wre\er,  the  oli!itrratii»u  nf  the  periciirdial  sac  causes  special 
^k«Hi  wxcrc  elinical  senucla'.     Of  the  jihysical  signs,  one  of  tlie 
^  W««t  dismissed  is  the  systolic  retraction  of  the  chest,  either 
^mut  «r  involving  a  larger  an^a.     This  is  most  comprehensible 
^  j^^^   k  ui  whMWtn  '^'  the  jK'rieardium  with  the  lieiirt,  and  also  with  the 
-  'LafcOi  L  Wi  v«  certainly  find  this  retraction  at  the  systole  with* 
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out  cf»existing  exkra-perioardinl  ndliPsinnB.  Tt  is  not,  however,  an  absolutely 
i*ertain  »\gn  of  an  in1rn-jK?rinanlinl  adhesion,  especially  if  we  have  to  do  witli 
a  systolie  retnietiim  at  the  hjk^^x  ahme,  or  limited  to  the  tlijrd  or  fourtli  inter- 
costal 6pace,  fiiuee  gyatolie  retractions  may  sonietinies  t)C(.ui'  in  oilier  disturb- 
ances of  the  heart's  motions,  or  even  under  normal  conditions;  hut  systolic 
retractions  of  the  whole  cardiac  region  are,  in  the  majority  of  cjiwb,  a  certain 
sijrn  of  pericardial  adhesion.  T\w  anmunt  <►[  this  retnution  is  often  dei)endent 
Upon  tlie  resjjiration,  it  iH-irt^  usually  iin^re  marked  on  iiKS]»iiation. 

On  the  other  linnd,  it  lunst  he  noted  that  very  often  there  iH  no  retraction 
of  the  pra?cordiii  during  systole  in  many  canes  of  undoubted  obliterative  ]>eri- 
carditis.  In  hricfj  the  sym])tom  nmler  consideration  must  always  t>e  viewed 
witli  con!?iderable  reaerve  in  forming  a  diagnoois.  Of  at  least  e<|ual  im- 
portance, in  our  opinion,  is  the  obt>curity  or  absence  of  any  cardiac  motion 
either  to  sight  or  toucli.  We  can  lay  great  diagnostic  value  upou  the  absence 
of  a  cardiac  impulse  when  the  cardiac  dullness  is  increased  in  breadth  and 
upward,  altliough  the  Iit'art  sounds  are  ntirmrtl ;  and  when  tht^  udjarent  bor- 
ders of  the  lurif^  do  not  nuive  with  respinitifin,  because  of  the  adhesions  due  to 
the  aa8o<;iati'd  pli'urisy  (vide  infra)  ;  and  iinully,  whrn  the  Idstory  of  the  case 
and  the  geucral  course  of  the  illness  are  conlirmatory,  for  instance,  if  there 
are  indications  of  a  previous  acute  pericarditis. 

Tlie  other  symptoms  of  ohliterntion  of  the  [K'ricardial  cavity  are  more 
rare  and  in  thoir  diagnostic  nignilicance  still  mort*  nncortain.  Friedreich  ob- 
served a  sudden  collapse  of  the  jugular  veins  at  eacli  diastole — the  **' diastolic 
collapse" — widle  the}'  became  well  tilled  again  at  the  next  systole.  He  ex- 
plained this  plieuomenon  by  supposing  that  tlie  conditions  for  emptying  the 
veins  at  the  moment  of  the  diastole  of  the  ventricle  were  espe<'ially  favorable, 
since  the  chest  wall,  which  !iud  previously  been  drawn  in  hy  the  systole,  sfirung 
back  again  quickly.  But  we  have  ourselves  seen  distinct  diastolic  collapse  of  the 
veins  in  a  case  of  adhesive  pericarditis,  the  diagnosis  of  wbith  was  confirmed 
by  autopsy,  in  which  there  was  no  systolic  retra<tior»  of  the  pr;vrordin.  Heiss 
describ^'d  some  cases  of  ]>ericardial  adhesions  in  whlcii  the  lieart  sounds  had 
a  metallic  character  from  the  resonance  of  the  slomat  h,  wliich  liad  been  drawn 
up.  All  things  considered,  we  must  say  that  although  the  diagnosis  of  peri- 
cardial adliesions  can  he  correctly  made  in  many  cases,  yet  the  signs  given 
for  it  are  more  or  less  uncertain,  since  they  nniy  be  absent  in  yhliteratiun  of 
the  pericardial  sac,  and  they  may  also  ))o  caused  by  other  conditions  without 
such  an  obliteration.  In  a  word,  it  is  no  easy  matter  to  establish  the  diag- 
nosis of  ohiiteralive  pericarditis,  and  in  cases  of  this  sort  the  autopsy  not  in- 
frequently brings  surprises,  as  our  own  cxiwricnce  bus  shown. 

Tlie  general  constitntionai  symptoms  of  obliterative  jjcriearditis  are  also 
subject  to  great  variations.  In  many  cases  the  atfection,  as  we  have  said,  has 
no  symptoms  at  all  or  at  least  no  grave  results.  In  other  cases,  however,  tliere 
is  distinct  evidence  of  circulatory  disturbance.  This  disturbance  is  some- 
times due  directly  to  the  mechanical  end)arrassment  of  the  heart,  but  more 
often  to  secondary  changes  in  the  myocardium.  We  tine  atrophy,  fatty  infil- 
tration, and  fatty  degeneration,  with  consequent  dilatation.  In  such  cases 
the  pulse  becomes  small  and  frequent,  and  the  ordinary  picture  of  ruptured 
compensation  is  displayed,  characterized  by  ffidema,  dyspmea,  and  conges- 
tion of  the  liver  and  kidneys.     In  these  cases  the  diagnosis  is  often  very 
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difficult  It  i«  scarcely  poasible  to  distinia^iflh  between  thie  form  of  peri- 
capditis  and  chronic  myocarditis,  or  the  "idiopathic"  enlargement  uf  i\w 
heart. 

Tliere  is  another  symptom-coTuplex,  somewhat  different  from  the  almve, 
whJL'h  deserves  spot-ial  muntiuTi.  We  have  t)een  ac^jiiainted  with  il  for  years, 
but  it  hag  only  lately  received  general  attention.  Homotiinosi,  when  there  is 
obliteration  of  the  pericardial  sac,  there  is  developed  a  condition  so  like  that 
of  liepatie  cirrhopis  (7.  r.),  that  Fricdel  Pifk  has  eu^jjtreftted  the  name  of 
"  poriinnlitic  pseudu-cinhosts  of  1he  liver"  for  it.  Tliere  are  iTicreju^in;? 
dyi*])na*a  and  great  ascites,  with  RihsfMjuont  (pdenia  of  the  h»wor  extremitit*. 
80  tliat  we  have  dropsy  of  the  lower  half  of  the  hinly.  while  the  upper  half 
remains  free  from  tedenia  <8ee  Fig.  65).  The  vein*  of  the  neck,  however,  are 
UBually  iiiarkedly  distemled.  the  face  ig  cyanotic,  and  not  infreipiently  a 
serous  elTusinn  is  deiintntitrahle  in  one  or  lH>th  pleural  cavities.  At  the  autopsy 
we  do  not  find  tfie  hepatic  cirrliosirt  which  has  in  many  ca^s  Ixvn  supposed 
to  exist.  I>ut  iuBtcatl.  a  total  ohiitemlion  of  the  perieanlial  sac,  with  which  i» 
often  associatt'd  a  nutnie;?  livur,  and  often,  also,  chronic  f>eritonitis  and 
diroiiic  |)l('unsy-  The  peritonitis  eauseB  a  marked  ril»rou8  thickening  of  the 
]>erilonent]i,  a[)t  in  be  e8i>ecially  marked  tm  the  Burface  of  the  liver,  in  the 
form  of  what  is  called  "  frosted  liver."  This  c(»udition,  therefore,  in  many 
cases,  should  bv  classed  as  ime  of  "  chronic  inilammation  of  the  serous  mem- 
branes "  {vide  supra,  page  352).  We  may  have  a  similar  group  of  symptoms 
not  associated  with  inllarnnuition  of  the  ])eritnneiim.  if  the  ciniilatory  dis- 
turbance resulting  from  the  ulilileration  of  the  pericardium  alTectfi  chiefly  the 
portal  circulation.  We  have  also  observed  a  combination  of  obliterative  peri- 
carditis with  genuine  hepatic  cirrhosis.  In  a  word,  the  ca.ses  are  not  all  after 
one  pattern.  'I'he  diagnosis  can  often  be  correctly  made  when  one  is  ac- 
(juainted  with  the  syniptom-coniplex,  and  pays  e.^pecial  attentitm  not  only  to 
the  condition  of  the  other  serous  cavities,  and  to  the  history  of  the  case,  hut 
to  the  cardiac  signs,  such  as  increase  in  the  area  of  dullness,  absence  of  apex 
heat,  or  j»ivr;crn*t'  of  KVj^tolic  retraction. 

3.  Tuberculous  Pericarditis. — Tuberculous  pericarditis  is  an  important  dis- 
ease clinically,  riince  in  many  cases  it  is  a]tparently  primary.  It  may  be  either 
quite  acute  or  chronic.  The  patient  falls  ill  suddenly,  or  more  gradually, 
with  indefinite  thoracic  symptoms,  dyspncea,  general  weakness,  moderate 
fever,  etc\  If  the  disease  is  of  loii^  duration,  there  is  more  or  less  cedeuia. 
Wlien  wc  find  on  physical  cxauiinjUion,  in  such  cases,  the  signs  of  pericarrlitis, 
the  diagnosis  of  tuberculous  pericarditis  is  probable,  if  we  discover  a  general 
"phthisical  habit,"  hLTedilaiy  prudrsposition,  and  also  coexisting  disesiae  of 
otlicr  senilis  int'inbrancs,  eispi'L'ially  pleurisy,  or  more  raitdy  chronic  iK»ritoniti8, 
In  the  latter  cast'  the  tuberculous  perii-arditis  forms  oim  synipt(»m  of  the  so- 
called  tuberculosis  of  the  serous  membranes,  liut,  as  has  been  said  before,  ap- 
parently isolated  primary  tuberculous  pericarditis  does  occur  {vide  ttupra). 
We  have  seen  such  ca.sea  repeatedly,  espcrinlly  in  old  people.  Tn  the.*te  eases 
the  disease  is  not  easy  to  diagnosticate.  The  patient  gives  one  the  impression 
of  having  heart  disease,  but  the  plivsira!  signs  in  tlie  lieaH  are  sometijiies  of 
a  ver)'  indetinite  nature.  Friction  nibs  may  be  entirely  abs(*nt»  on  account 
of  adltesions  or  of  large  effnsions.  This  leads  to  confusion  with  myocarditis 
or  mitral  stenosis.     In  other  cases,  of  course,  all  the  physical  signs  of  peri- 
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carditis  mentioned   above  may   be   manifest,   and   a  correct  diagnosis   can 
be  made. 

DIAGNOSIS 

From  what  premflcs,  it  follown  that  the  <lia;^noHia  of  prrirarditia  is  very 
easy  in  many  nisca,  hut  is  wry  (Jifficult  or  imiMiKsilrlc  in  others.  The  most 
une«|uivofaI  Bign   is  the  characteristic  friction   rub.     The  practiced  ear  can 


Fig.  65. — PstMuIf>-hoputir  cirrboisU  duo  to  periruniitis.     (Personal  obsTvation.) 


often  difttingtiisJi  it  from  nn  ondo<'ardial  sound  by  its  quality.  The  iK-rii-ardial 
pntind  ^»  a  riil(liin*j.  ^rnitin^  noise,  th'ih*  the  r-ar;  tliu  oiidocariJtal  is  liluwing 
(listanl  from  tlic  eur.  The  following:  ffjttiires  niny  serve  as  marks  oi'  <iis1inc- 
tion  in  d»»iilttful  c«Hes:  I.  We  liear  the  peiieardifll  sounds  at  (ir.st,  and  also 
later,  over  the  base  of  the  heart  in  the  vicinity  of  tlie  pulmonary  valve;  the 
endocardia]  are  often  loudest  at  the  apex.     2.  The  pericardial  murmurs  are 
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not  80  closely  aBsociated  with  the  phases  of  the  lieart's  action,  with  systole  and 
diastole,  as  the  en<l(>ranliaL  3.  We  find  that  the  pericardial  sounds  are  not 
transmitted  far.  A  loud  rub  may  l>o  audihle  at  one  spot  which  cannot  l>e 
heard  a  few  centimeters  away.  Loud  endocardial  njurrnurs,  however,  are 
audihle  over  ahiiost  t!ie  whole  heart.  4.  Somctinies  ^  pecuHarily  of  tl)e 
pcricardinl  murmur — that  it  becomes  louder  when  tlie  patient  sits  up,  on 
pix»8sure  with  the  stethoscope,  etc. — may  he  of  diagnostic  value.  In  many 
cai?es  the  loud,  functional,  so-called  amcinic  murmurs  over  the  base  of  the 
heart  may  give  rise  to  confusion  with  pericarditis. 

If  no  j>cricardiiic  friction  lias  hecu  heard  during  any  part  of  the  illness, 
it  ia  fcicldojii  poHsildt;  to  make  an  absolute  diag^noaia  of  pericarditis.  At  least, 
we  ninst  confess  that  we  have  made  many  errors  in  the  diagnosis  of  such  case*. 
Important  factors  to  Ix;  consi<lcrod  arc  the  gem-ral  course  of  the  distywe,  in- 
cluding the  acute  onset  and  pnecordial  pain,  and  also  the  shape  of  the  car- 
diac dullness  (triangular),  and  the  signs  furnished  by  the  ajx^x  heat,  the 
pulse,  ami  the  heart  sounds.  Wo  have  ahvady  pointed  out  tiie  ptissiliility  of 
confusion  l>etwcen  pericarditis  and  myopatliic  dis<?ase  of  the  heart,  and  mitral 
stenosis  if  unattended  by  nmrraur.  No  rules  of  universal  application  in  these 
cases  can  be  laid  down.  It  is  very  often  advisabte,  and  alwolutely  devoid  of 
danger,  to  make  an  exJJlorat^^ry  ]mn(ture  in  doubtful  cases  with  a  hypodermic 
syringe.  This  is  done  at  the  left  edge  of  the  sternum,  or  a  little  way  in  from 
the  left  limit  of  cardiac  dullness. 
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COURSE  AND  PROGNOSIS 

Many  cases  of  pericarditis  in  articular  rheumatism,  pneumonia,  or  lieart 
disease,  and  also  many  of  the  rare  and  apparently  primary  forma,  may  re- 
cover coitjptetely.  In  rheumatic  pericarditis  I  liave  usually  seen  recovery 
even  in  iipparcntly  the  severest  cases.  'VUa  disease  lasts,  in  the  mild  ciujes, 
(uily  ijbout  a  week,  in  severe  cases  itmch  Umgcr. 

Many  cases  of  pericarditis,  liowover,  terntinatc  fatally.  The  unfavond)le 
iasue  dc|»cn<ls  cither  u[M>n  the  severity  of  the  primary  disease,  or  upon  the  in- 
tensity of  the  pericarditis  itself.  In  extensive  croupous  pneumonia,  in  valv- 
ular (Jisen.'^c  of  the  heart,  or  in  severe  chronic  ncpliritis,  an  attack  of  peri- 
carditis ia  often  the  terminal  affection — the  immediate  cause  of  death.  In 
otlicrwise  healthy  persons,  however,  a  severe  pericarditis  with  a  large  effusion 
may  !«;  the  direct  cause  of  death,  as  a  result  of  the  impairment  of  the  move- 
ments of  tlie  heart.  Yet  one  need  not  wholly  despair,  particidarly  in  rlien- 
niaiic  pericarditis,  even  in  cases  which  seem  very  bad.  The  prognosis  of 
tubercular  pericarditis  is  always  very  unfavorable.  This  form  may,  indeed, 
run  (piite  a  chronic  course,  but  it  is  liardly  ever  capable  of  definite  recovery. 
The  progn«wis  of  pya'mic  periiarditis  is  a!so  unfavorable. 

In  one  class  of  eases  [K-ricarditis  takes  a  chronic  course  from  the  start,  or 
clironie  pericarditis  develops  from  an  acute  attack.  The  ultimate  prognosis 
of  these  cases  is  usually  unfavorable,  since  the  secondary  atrophy  ami  dilata- 
tion of  the  heart  gradually  k-ad  in  severe  diHiurbances  of  tlii'  riicnlation.  W^e 
have  spoken  ai>ove  of  the  teruiiuatiou  of  pericarditis  in  ublileratiou  oC  the 
pericardial  sac. 
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TREATMENT 

SLnce  pericarditis  is  a  scvcro  alTection  umler  all  circumstances,  we  must 
see  especially  tlmt  the  jmticnt  has  perfect  rc8t  aud  care.  Extreme  caution 
must  be  enjoined  upon  him,  es{H\-iHlly  in  the  caws  in  which  at  tir^t  the  suh- 
jective  symptunis  are  slight.  We  munL  kwp  the  patient  strictly  cunCmcd  to 
the  hcil,  and  not  let  him  leave  it  even  temporarily. 

The  remedies  wliich  are  used  for  periciirdilts  aim  partly  at  keeping  tlie 
inflaniiiiation  in  check,  and  partly  at  aidin«:  the  action  of  the  heart.  For  the 
lir.^t,  the  corjltimed  aiifilicalion  of  ice  to  the  cardiac  rcijinri  deserves  ey[H'cially 
to  he  recoinniended.  Liwa!  hloodletting,  ten  or  twelve  h'echeH  to  the  eardiac 
region — formerly  very  often,  but  now  more  rarely  used — may,  in  otlierwiBe 
strong  and  healtiiy  persons,  afford  i^reat  reJicf  in  cases  with  marked  sulijeclive 
Bymptonift.  I'aintiii^^  with  tiiiftinv  of  iodin  and  blistering,  liowcvcr.  deserve 
little  conHdence.  Digitalis  is  imr  chief  means  to  tiring'  down  an  aicelerated 
pult*e  and  to  strengthen  ttie  heart's  action.  It  is  the  driit;  which  ih  the  most 
eOieient  and  the  most  frequently  use<l  in  periearrJitiSj  and  is  always  indicated 
when  t!ie  [lulse  is  rapid  and  nf  diminished  tension.  Of  course.  Ilic  aclitni  of 
the  renu'dy  must  lie  ran-rully  wati-licd,  hh  in  all  cases  wIhtc  digitalis  is  pre- 
Bcril)ed.  t*atTein  and  tincture  of  stnijihanthu^  are  also  useful.  As  a  pallia- 
tive, inorphin  often  does  indispensalile  Hervieo  wlien  the  suhjeetive  symjjlonis 
are  marked  and  the  patient  is  very  restless.  Diuretics  are  also  employed,  as 
in  pleurisy  with  cdfuHion  ('/.  r.) 

If  the  symptoms  are  threatening,  the  question  arises  whether  a  large  fluid 
pericardial  effusion  is  the  cause  of  the  severe  symptoms.  In  tiiis  case  the 
evacuation  of  the  exudation  is,  of  course,  imperatively  indicated.  The  ditH- 
culty  of  forming  a  correct  opinion,  however,  is  very  great,  because  in  any  in- 
dividual case  it  is  rarely  possiMe  to  determine  the  arnnnnt  of  llnid  that  may 
be  present.  In  the  lirst  phice,  we  must  consider  the  size  of  the  eardiac  diill- 
nese  and  the  weakening  of  the  raovements  of  the  heart,  but  both  factors  may 
give  rise  to  deception.  Ilcnce  we  always  first  make  an  exploratory  puncture 
with  a  l'rava//s  liypoderuiic  syrin^rf-  Acconling  to  the  newer  extended  ex- 
periences of  Curschrnanu,  the  best  jxiint  of  insertion  in  in  the  left  nianniiary 
line,  or,  if  tlie  exudate  is  lar^e,  a  point  even  more  or  less  external  to  this, 
Btnnewhat  internal  to  the  outermoBt  limits  of  the  area  of  dullness.  If  the 
heifjht  of  the  diai)hragm  is  normal,  the  fifth  intercostal  space  is  entered,  while 
if  this  is  low,  the  Kixth  is  ulili^cd.  The  exudate  is  siplioned  otf  with  the  aid 
of  a  Fiedler  neeille  or  a  sheath-shaped  Cursctimann  trocar.  Of  course,  in 
cr'rtain  cases,  other  points  of  puncture  must  l>e  selected,  \Vith  regard  t<»  the; 
detiiils,  we  will  refer  to  t!ie  description  of  puncture  of  the  pleura.  Puncture 
of  tlie  pericardium  is  always  jierformed  by  the  aid  of  aspiration.  It  is  less 
dangerous  than  might  be  feared.  Even  injuries  to  the  heart  during  the 
operation  have  scarcely  ever  had  grave  results.  The  temporary  relief  to  the 
patient,  in  eases  of  Kueeessful  punctnre,  is  usually  very  striking,  but  the  i>er- 
manent  results  ()f  p^Ticanlial  puncture  are,  of  course,  much  less  favorable 
than  tliose  nf  punoturo  of  the  pleura,  whicli  is  (  hieily  due  to  the  character  of 
the  underlying  diecase.  In  some  cases  of  purulent  pericarditis,  incision  of 
the  pericardium  has  also  been  practiced  after  the  analogy  of  the  treatment 
of  empyema.    In  other  forms  of  pericarditis  with  an  abundant  fibrino-seroua 
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pTUflation,  it  nii^ht  often  be  preferable  to  make  nn  incifsion  ratlier  than 
to  aspinitr,  Iml  tlirn*  Ima  not  yet  been  much  cxfierimR-c  with  the  foniiiT 
uicUiimI. 

If  tliere  is  a  condition  of  cardiac  weakness,  Hiinuihint.H  arc  imiicated — 
strong  wine,  fluhculJineous  injeclitms  of  eatTein  or  caniphtir,  stroplianllius, 
etc.  We  try  to  keep  up  the  patient's  strength  by  the  beet  of  nourisli- 
uicnt. 

The  resulting  conditions  of  disturbance  of  tbe  circulation,  BUch  as  cedema, 
in  chronic  jiericarditis,  are  treated  in  tbe  same  way  as  in  valruhir  disease 
(vide  supra).    Digitalis  and  diuretics  are  tbe  cliief  reniediea. 

In  oblituratinn  of  ilie  (RTic-ardiuni,  I5rauer  has  rwommended  a  surgical 
procedure,  the  so-calkHl  ranlio]y?=i^^ — i.e..,  tlie  resection  of  tlie  rihs  in  the  pm?- 
cordiul  region.  His  idea  is  thereby  to  obtain  grwiter  fitrdom  and  facility 
for  the  cardiac  contractions.  The  ojwration  has  alrea*ly  i»een  frequently  per- 
fonned,  with  a  fair  percentago  of  really  favorable  results,  es|ftHially.  as  I 
have  personally  het.'ri  uhle  to  obst^ve,  in  cases  of  so-called  jjericarditic  pseudo- 
cirrhosis  of  the  liver. 


rnAPTEK    IT 


JRO-PERICARDIITM,   HEMO-PERIC'ARDILII,   AXD   PNErMO-PERICARDIUM 
1.     HYDRO-PERICARDItJM 

(Dropty  o/  thts  Periourdium) 

The  collection  of  a  eoroiis  transudation  in  the  pericardial  sac,  without  any 
inflanmiatcry  symptoms  in  the  serous  niPiiihrane  itself,  we  term  hydm-peri- 
canliiim,  or  drttpsy  of  the  poriiiirdiiini.  iJropsy  of  the  perirardiuni,  which 
formerly  played  tjuite  a  great  role  in  pathology,  is  never  a  disease  of  itself, 
but  is  always  a  secondary  condition.  It  may  occur  in  ana?niic  and  cachectic 
persons  as  a  re.'tult  of  hyilra'mra.  but  it  usually  depends  upon  a  local  or  gen- 
eral venous  stasis  in  the  prrittirdium.  In  tlie  hitter  case  the  hydro-pericardium 
is  one  HvinptoTM  of  g<'neral  drojtsy,  and  hence  is  found  chiefly  in  heart  disease, 
renal  disease,  or  pulmonary  euiphysema. 

The  clinical  symptoms  of  liydro-pericardium  are  only  exceptionally  dis- 
tinct, Ix'ing  obsruriH:!  by  the  underlyimj  afrcttinn.  Large  amounts  of  fluid 
in  the  pericardial  sac,  wiiirh  may  auiouot  to  a  i)iiart  (a  liter)  or  more,  must, 
of  course,  impair  the  action  of  the  lioart,  weaken  the  heart  beat  objectively, 
and  cause  au  increase  in  the  ciir(lia<f  (bjljness.  Nevertheless,  if  the  lungs 
are  markedly  emphyscruatous,  evi-n  large  pericardial  transudates  aw  easily 
overlooked.  The  distinction  from  pericarditis  is  remlered  possible  by 
the  abscuce  of  a  friction  rul>,  but  still  more  by  attention  to  the  exist- 
ence of  an  underlying  disease.  Notwithstanding  this,  errors  are  easily 
possible. 

The  prognosis  and  treatment  depend  wholly  upon  the  nature  of  the  under- 
lying disease.  Only  exceptionally  do  we  need  to  puncture  when  the  exudation 
is  very  large. 
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2.     HEMO-PERICARDIUM 

{lihod  in  the  Ptrkardiul  Sac} 

In  mre  cases  liemorrhagea  occur  into  the  pericardial  snc.  The  soarce  of 
tlie  hcniorrlmt^e  is  niost  fre<]uently  on  anourism  of  the  aorta,  wliirh  pcrfarntftj 
into  the  pericanliiini.  OtliLT  causes  of  liemorrliage  are  the  bursting  of 
aneurisms  of  the  coronary  arieries  and  niphire  of  the  heart.  Tht?  latter 
)ia»  heen  seen  after  injuries,  anil  alno  as  a  result  of  rardiac  anfurism  ami  the 
cicatricial  formations  in  niyiH^arditis  (see  niyo<-arditis).  Finally,  direct  in- 
juries to  the  heart,  especially  bullet  wounds,  may  also  cause  hemorrhages  into 
the  pericardial  sac. 

In  most  cases  death  occurs  in  a  few  moments  from  compression  of  the 
heart,  wlien  a  hemo-pcrimnlium  comes  on.  Hence  the  amount  of  bloifd 
poured  out  into  the  pericardial  eac  is  usually  not  very  considerable.  Only 
in  the  cases  in  which  the  blood  oozes  out  more  slowly  can  a  great  distention 
of  the  pericardial  sac  l»e  readied.  The  dia^osis  is  rarely  possible.  With 
regard  to  treatnicnt  we  can  merely  note  thiit,  in  some  traumatic  cases,  aspira- 
tion of  tlie  bioud  has  been  performed  with  succese. 

3.     PNEUMO  PERICARDIUMj 

(Air  in  the  Pericardiol  Sac) 

\  The  entrance  of  air  or  gas  into  the  pericardial  sac  has  been  observed  in 

j  rare  case?,  tipiirt  from  external  wounds,  as  a  result  of  the  perforation  of  a 
pyo-pneumuthorax,  or  of  some  other  suppurating  process  in  organs  that  con- 

.  tain  air.  Thus,  cases  are  known  in  which  the  rupture  into  the  pericardial 
sac  comes  from  the.  cesopliagus,  as  in  cancer;  from  the  stomach,  in  cancer  or 

!  ulcer;  or  from  the  lun^s,  in  tulKTcular  or  ganjirenrms  cavities.  Since  the 
agents  of  inflaminatiim  enter  the  pericardium  alon^  with  the  air,  a  purulent 

,  pericarditis  alnn>st  always  develops,  besides  the  pneumo-pericardium,  or  it 
may  rarely  be  simply  a  sero-fibrtnous  pericarditis. 

I  The  most  cbaraeterintic  and  striking  sign  of  pneumo-perir-ardium   is  the 

I  presence  of  a  metallic  sound,  due  to  the  movements  of  the  heart.  Kitlier  the 
heart  sounds  thnmsclves,  or  some  existing  friction  rub,  may  acfpiire  a  metallic 
timbre  from  tlie  increased   resonance,  or  splashing  nietallic  sounds  may  be 

'  produced  in  the  pericardial  sac  from  the  movements  of  the  air  and  the  fluid, 
which   may  often  be  heard   at  a  dit^tance   from  the   patient.     In   regard   to 

!        diagnniii(i,  however*  it  is  important  to  know  that  signs  similar  to  those  of 

'  metallic  resonance  in  the  heart  may  arise  from  the  stomach,  when  it  it*  drawn 
or  pushed  upward. 

In  true  pneunio- pericardium  percussion  gives  n  more  or  less  complete  ab- 
sence of  the  canliac  duUness.  On  rod  percussion  (see  j^n^v.  3R2 )  a  metallic 
sound  is  sonieiiirjcs  heard,  whose  pitch  may  vary  somewhat  with  the  phase  of 
the  heart's  action.  If  tluid  is  also  present  in  the  pericardial  sac  besides  the 
air,  the  dullness  caused  by  this  will  rise  on  raising  up  the  patient. 

The  other  symptoms  of  the  disease  and  the  treatment  are  the  same  as  in 
a  severe  pericftrditis.     The  prognosis,  however,  corresponding  to  the  primary 
disease,  is  wholly  unfavorable. 
89 
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SECTION   III 
Diseases  of  the  Vessels 


CHAPTKR    T 

ARTERIOSCLEROSIS 
(Bndarterilu  chronica  deformans.     Atheroma  of  ihe  V€*9M») 

Mtlclogy* — Arteriosclerosis,  or  so-ualled  atlieroiuatous  degeneration,  is 
prolmhiy  in  most  vases  an  expresfiioii  of  the  wearing  out  of  the  arteries,  l»e- 
cause  of  the  many  ways  in  wliii-li  the  intinm  of  the  arteries  is  damaged 
duririit;  lift\  Imtli  rlieiiiirally  and  meclianically,  Atlieroma  of  the  arteries  is 
then  mainly  a  uhan^e  incident  to  age,  and  aa  such  is  often  regarded  as  not 
a  true  diKease. 

On  tiie  other  hand,  if  nrteriosclerosis  appears  in  earlier  life,  say  before 
the  fortietli  year,  we  must  look  for  Hin-h  eircnnistaiu'Crt  aa  would  tend  to  make 
the  ordinarily  efTieient  eau.ses  uniisinilly  iiftive.  We  uiw^t  not  forget  that 
there  is  an  (ippfircut  proilispositiun  to  the  cMvndition,  which  often  seems  to 
Iw  hereditary;  hut  without  doiiht  tliere  are  more  appreciable  causes.  The 
reason  that  arteriosclerosis  is  bo  common  and  occnrs  coniparalively  so  early 
in  hard  lahornrs»  ia  the  great  mcihanical  strain  which  the  arteries  undergo 
during  [nTHistcnt,  severe,  ImxHIv  exertion.  Again,  \n  diseartea  which  art*  asso- 
eiated  with  a  persiateut  elevation  of  urtorial  tensinn^  such  as  h}7>ertrophy  of 
the  left  ventricle  in  interstitial  nephritis,  arterioftclerosis  develops  prohahly 
as  a  result  of  the  consbint  high  tension.  It  must  lie  confessed  that  here  a 
decision  is  often  very  difllciilt,  inasmuch  as  the  arterial  disease  may  be  simul- 
taneous with  the  nephritis,  or  even  the  actual  cnuse  of  it  (arteriosclerotic 
contracted  kidney).  Again,  excessive  chemical  irritation  must  be  considered. 
It  is  of  great  theoreticaS  interest  that  by  repeated  adrenalin  injections  a 
sclerosis  very  similar  to  the  arterial  disease  can  be  artificially  produced  in 
rabbits  (Jons^,  Erb,  Jr.,  etc.).  Experience  shuws  tliat  haliitnal  excess  in 
eating  and  drinking,  particularly  in  the  use  of  alcohol,  is  apt  to  occasion 
arteriosclerosis,  and  in  the  same  connection  arc  to  he  named  such  constitu- 
tional diseasea  as  gout  and  clironic  nephritis,  and  perhaps  also  definite  poisons 
such  as  lead.  Of  late,  particular  impirtame  has  hei*n  rorrectly  attributed  to 
continuous  excessive  smoking  (chronic  nicotiu  ])oisaning  and  other  hannful 
factors).  From  personal  experience,  I  can  suhstuntiate  the  fre*iuent  early 
development  of  arteriosclerosis  in  hea%'y  smokers.  Nor  can  we  disregard  the 
possibility  that  the  disease  may  follow  persistent  mental  strain  and  excite- 
ment. All  these  circumstances  explain  wfiy  well-marked  atheroma  is  far  moi-e 
fre(|uent  in  men  than  in  women.  Syphilis  plays  a  peculiar  role  in  the  aetiology 
of  arteriosclerosis.  We  know  now  that  many  cases  of  ecleroBis  of  the  aorta, 
as  Well  as  of  the  other  arteries,  are  actual  syphilitic  lesions. 

Pathological  Anatomy. — Atheroma  is  almost  exclusively  confined  to  the 
arteries;  only  exceptionully  do  like  processes  occur  in  the  veins.  Among  the 
arteries  the  aorta  is  almost  always  the  most  intensely  and  extensively 
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so  find  disease  in  the  iliao  and  femoral  arteries,  the  brachial,  radiah  nrui 
ulnar,  the  coronary  arteries  of  the  heart,  and  the  arteries  of  the  brain.  In 
some  of  the  other  arteries,  however,  like  the  gastric  artery*,  the  hepatic,  and 
the  mesenteric,  we  very  rarely  find  atheromatous  changes. 
^L  Nevertheless,  in  the  indivirlual  eases,  j^roat  variety  is  found  in  regard  to 
^the  principal  localization  of  the  arteriosclerosis.  Sclerosis  of  the  peripheral 
WBBels  is  not  always  associated  with  marked  aortic  st-lerosia,  and  vice  versa. 
Sometimes  the  sclerosis  is  especiallv  well  developetl  in  the  cerL'hral  vessels. 

The  atheromatous  process  is  easy  to  recogni/.e  macrosoopicully.  Instead  of 
the  normal  smooth  internal  surface,  wc  land  more  or  less  numerous  irregu- 
larities and  thickenings  on  the  intiitia,  whieh  appear  either  more  or  less  ge- 
latinous and  translucent,  or  dense  and  fibrous,  or  ossilied  as  a  result  of  calci- 
fication, in  which  case  they  also  feel  perfectly  hard.  In  many  cases  we  find 
the  surface  of  the  thickenings  destroyed — atheromatous  ulcers — and  covered 

Knth  masses  of  fibrin. 
The  wall  of  the  arteries  is  usually  increased  in  tincknesp,  making  the  vessel 
eel  stiff  and  hard,     \\»ry  frequently  the  calcareous  plates  niay  be  felt  liy  the 
linger.      The    frwpiently    associated    increase    in    arterial    tension    gradually 
stretches  the  walls  of  tlie  arteries,  rendering  them  tortuous.    This  is  best  seen 
■■in  those  of  medium  size,  such  as  the  brachial  and  radtal. 
H       Microscopic  examination  shows?  that  the  chief  changes  are  situated  in  the 
pBintima  of  the  arteries.     Tills  appears  three  or  four  limes  »s  thick  as  norrmd, 
partly  from  the  swelling  of  its  elements  and  partly  from  the  new  growth  of 
t;unnective  tissue  and  the  deposit  of  round  cells.     In  the  conntTtive-tissue  cells 
of  the  intima,  and  in  the  endothelial  cells  of  its  surface,  we  usually  find  a 
Tiiarked  fatty  and  hyaline  degeneration,  to  which  the  yellowish,  translucent 
appearance  of  the  surface  is  rhie.     Fimilly.  in  the  deeper  layers  there  is  a  com- 
plete breaking  down  of  the  tissue  into  a  mixture  of  fat,  detritus,  anrl  choles- 
terin   crystals,   which   has  given   the   whole   process   the    niimo   of   atheroma 
[=r  pulp].     If  this  destruction  extends  to  the  surface,  an  atlieromatous  ulcer 
is   foiined.      In  other  places,  Jiowcvor,  it  docs  not  reach  ulceration,  hut  the 
suf>erticial  layers  of  the  intirna  become  sderoserl,  and  are  finally  cliangi'd  in 
lamella?  of  hony  hardness  from  tlie  deposition  of  lime  salts.     The  atherninntoiis 
I  Spots  on  the  intima  of  the  vessels  often  give  rise  to  the  formation  of  parietal 
thrombi. 

The  media  and  adventitia  of  the  arteries  also  show  changes,  in  the  later 

:ageB  of  the  process.     Here,  too,  we  may  finally  get  fatty  degeneration  and 

•alcification.     In  other  cases,  however,  there  is  a  marked  atrophy  of  the  media. 

The  immediate  result  of  the  atheromatous  changes  is  a  loss  of  elasticity  in 

le  walls  of  the  vessels.    The  ahility  to  resist  the  lilood  jiressure  is  reduced,  and 

lis  is  why  diffuse  or  circumscrilM?d  aneurismal  dilatations  of  the  vessels  so 

»ften  arise  as  a  result  of  arteriosclerosis  (sec  the  following  chapters). 

Another  result  of  extensive  atheromatous  degeneration  of  the  vessels  is  an 

increase  of  the  resistance  of  the  blood  current  and  a  consequent  elevation  of 

the  arterial  pressure.     Furtliermore,  the  loss  of  elasticity  in  the  coats  of  tf)e 

^^nedium-sized  and  smafler  arteries  removes  an  imftortant  factor  for  the  pro- 

^pnlsion  of  the  blood.    The  left  ventricle,  in  consequence  of  the  ndditioni*  to  its 

task,  becomes  almost  invariably  hypertrophied  in  cases  of  extensive  arterio- 

derosis,  provided  the  general  nutrition  of  the  patient  is  still  well  maintained. 
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We  pt-e,  therefore,  limv  clow?  the  mutuRl  relations  are  between  ii 
arterial  teiisidu,  liyportroj»liy  of  the  left  side  of  the  liearl,  and  arterioeicleroais. 

The  thickening  of  the  inllnia  in  the  eniailer  vessels  often  causes  f^o  marked  a 
diminution  of  the  hlood  sup|)!y  tliat  secondary  disturbances  of  nutrition  are  not 
wanting  in  the  varitnis  orgnns.  Thu  luiiiina  of  the  vessels*  may  l>e  i^till  further 
narrowed,  or  even  roiupli'tely  closed,  hy  the  furmalion  of  throuil))  on  sueh  por- 
tions of  the  wall  of  the  vessels  as  have  undergone  atheromatous  ehanges.  We 
have  already  in  part  learned  to  recognize  the  sequelae  which  neeessarily  arise  in 
the  various  organs,  such  as  indurations  in  the  heart  as  a  result  of  atheroma  of 
the  coronary  arteries,  ami  wc  will  return  later  on  to  the  analogous  changes  in 
sonu?  other  organs^,  such  as  cerebral  softening  and  certain  forma  of  contracted 
kidney. 

Clinical  Symptoms. — In  order  to  decide  whether  an  arteriosclerosis  is  pres- 
ent in  the  living  subject,  we  are,  of  course,  restrieled  exclusively  to  the  exami- 
nation i>i  Ihuse  peripheral  arteries  which  are  accessihle  to  palpation.  We  nmst 
examine,  first  of  all,  the  radial,  brachial,  femoral,  and  temporal  arteries.  If 
there  is  atheromn,  we  feel  the  liard  and  partly  calcified  vascular  tulw.  In 
markefl  cases  we  have  a  feeling,  especially  in  the  radial,  as  if  we  had  hold  of 
a  goose's  neck.  Wc  sometimes  notice  a  ditl'use  vlilatation  of  the  femoral  arte- 
ries. In  many  eases  the  nuirked  s[iira!  fitrrn  of  the  vessels  is  verj'  striking, 
and  it  is,  as  wc  have  said,  a  direct  repnlt  of  the  loss  of  elasticity  of  their  walls 
and  of  the  increased  blood  pressure.  The  spiral  form  is  most  frequently  ob- 
served in  the  tentporul,  hrnchitd,  and  radial  arteries.  The  examination  of  the 
braebirti  artery  is  nf  I  he  nuist  pnictirnl  ini[inrinnre.  Its  tortuosity  and  al^ 
norutally  str<mg  and  visible  pulsation  is  to  l>e  accepted  as  a  certain  sign  of 
arteriosclerosis.  The  lugh-tension  bard  radial  pulse  resulting  from  hyper- 
tn>phy  and  hyi>ertonicity  of  the  muscular  coat  in  chronic  nephritis  must  rot 
be  confused  wi!h  real  arteriomrlerosis.  I  wimlil  like  to  emphasize  the  fact 
that  with  striking  frequency  I  have  found  atheromatous  changes  in  the 
brachial  and  railial  arteries  in  lal>orer3  more  strongly  developed  on  the  right 
side  than  on  the  left.  It  appears  to  me  not  improbable  that  this  condition 
has  some  relation  to  the  greater  muscular  activity  of  the  right  arm. 

Although  we  can  often  directly  demonstrate  atheroma  in  the  vessels  men- 
tioned, we  must  always  be  cautious  In  deciding  from  this  that  there  is  also  an 
atheroma  of  the  internal  arteries*  for  the  radial  arteries  often  feel  very  rigid, 
while  t)ie  autopsy  later  on  shows  little  or  absolutely  no  atheroma  of  the  in- 
ternal arteries.  In  other  eases*  however,  we  fin<l  at  the  autopsy  marked 
atheromatous  changes  in  the  arteries  of  the  brain,  the  kidneys,  the  heart,  etc., 
although  the  external  arteries  Juring  life  felt  perfectly  normal.  We  see  from 
this  how  hard  it  is  to  make  an  absolute  diagnosis  of  general  arteriosclerosis. 

It  is  impossible  to  give  a  uniform  picture  of  arteriosclerosis,  since  its  re- 
sults appear  nnw  cbicily  in  this  lugan  and  now  chiefiy  in  that,  whereby  en- 
tirely distinct  ty[>es  of  disease  arise.  Hence  we  nmst  confine  ourselves  here 
only  to  mentioning  briefly  the  most  important  sequela*.  For  the  most  part. 
they  are  described  separately  in  other  portions  of  this  work. 

In  the  heart  we  find  a  hypertrophy  of  the  left  ventricle  ns  a  result  of  the 
increased  resistance  (o  the  arterial  circulation.  Tfiis  is  often  apparent  during 
life  from  the  strength  nf  the  apex  heat  and  its  displacement  to  the  left,  and 
also  from  the  extension  of  the  area  of  cardiac  dullness  to  the  left.    On  auscul- 
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tatioD,  the  increased  tension  in  the  aortic  system  is  made  manifest  by  the 
strength  of  t}»e  aortic  second  sound.  The  examination  of  the  heart,  however, 
is  often  rendered  dittirult  by  the  prpsenee  of  piilmonnry  empliysenm.  On  the 
other  iinnd,  we  sonietimes  rnnnot  decide  how  fur  n  manifest  liypertrophy  of 
the  left  ventricle  is  <]vir  to  an  artcrioM-Ierosih,  and  not  to  other  coexisting 
processes,  such  ns  contnicted  kidney.  Wo  often  find  other  anatomical  changes 
in  the  heart  I>eside8  h^'pertrophy  of  the  left  ventricle.  We  have  already  spoken 
of  the  important  and  interesting  results  of  atheronia  of  the  coronary  arteries, 
the  formation  of  the  so-called  indurations  of  inyocarditis  in  the  lieart  (see 
page  414  t*t  seij.).  Sometimes,  frurji  an  invasion  of  the  aortic  valves  by  the 
atheromatous  process,  we  get  an  insufficiency,  or  much  more  rarely  a  stenosis 
of  the  aortic  orifice.  Of  the  greatest  clinical  significance  is  the  Bclerosis  of 
the  aorta,  which  generally  leads  to  a  ditTuric  diUitntiim  of  the  aortic  tube,  and 
not  infrequently,  als»»,  to  ciaumst-riheil  (nicuiismal  pouching.  Tfiese  condi- 
tions and  their  clinical  sequelae  will  be  st^parately  considered  in  the  next 

ig  .  chapter. 

pi  We  have  already  described  the  character  of  the  ])eriphenil  arteries.  The 
radial  pulse  is  hard  and  tense,  iind  the  wave  is  either  quite  large,  or,  when 
the  tube  is  narrow,  small.  >Since  the  wall  of  the  vessel  contracts  slowly,  in 
consequence  of  its  loss  of  elasticity,  the  radial  puj.'^e  is  usually  shigirislj — pul- 
sus tardus.  This  condition  is  aUo  pronounced  in  the  sphygmographic  tracing, 
which  shows  a  slow  ascent,  and  a  still  slower  descent,  of  the  pnlse  ciirve,  and 
an  absence  of  the  elevalion  in  the  tlcHcending  liinh  of  the  curve,  ilur  to  tlie 
normal  elasticity.     The  fre(|uency  of  the  ])ul.«e  is  quite  different  in  <iiiTercnt 

^IpBsea.  Usually  there  exists  a  cfintinuous  increased  frequency  of  ttu'  pulse, 
T)etween  100  to  1*<J0  beats  per  minute.  HoM-nver,  a  pernuinent  slowing  of  the 
pulse  may  occur,  especially,  in  all  prnlmbility,  in  sclerosi!?  of  the  coronary 
arteries.  The  pulse  is  very  often  irregular  H'^  a  coiiscqiienoe  of  cbiniges  in  Ihc 
heart.  We  sometimes  find  an  abnormal  delay  in  the  radial  pulse,  or  in  the 
pulse  in  other  arteries,  in  ccmiparison  with  t!ie  heart  beat,  from  the  lessened 
rapidity  of  transmission  of  the  puNe  wave. 

Besides  the  heart,  the  brain  is  the  (Miief  place  in  which  we  observe  definite 
results  of  arterial  sclerosis.  The  increased  tendency  to  rupture  wbith  the 
atheromatous  vessel  walls  show,  and  the  coexisting  heightened  blood  pressure, 
explain  the  comparatively  frequent  occurrence  of  cerebral  hemorrhages. 
Cerebral  hemorrhages  often  result  fri>m  little  luilitiry  aneurisms  which  have 
formed  in  the  atheromatous  cerebral  arterie?;,  Atlieroma  is  also  the  most 
fre<]uent  cause  for  the  formation  of  foci  of  sctftening  in  the  brain,  since  the 
arterial  changes  may  give  rise  to  a  closure  of  the  cerebral  arteries  from 
thrombosis  or  endiolisin.  Finally,  so-called  senile  dementia,  or,  at  any  rate, 
many  cases  of  thut  c<m<]ition,  arc  referable  to  cercltral  ulropliy,  resulting  from 
the  faulty  nutrition  of  the  brain  tlirough  the  sclerosed  arteries  (r/.  chapter 
on  the  Arterioselerotie  Diseases  of  tlie  T^rnin), 

Tn  the  kidneys,  too,  atrophic  processes  often  develop  from  the  diminution 
of  the  blood  supfdy  owing  to  the  nnrrowed  luiuiria  of  the  vessels,  and  tbcy 
lead  to  a  special   form  of  eonlraeled  kidney.     The  origin  of  the  granulated 

^     "  senile  kidney  ''  is  in  large  part  atlieroma  (tf  the  renal  arteries. 

^M       The  lower  extremities  display  s'S'mptoms  of  arteriosclerosis  less  often  than 

^Bhe  parts  already  mentioned,  but  if  present  the  SA'mptoms  may  be  very  strik- 
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ing.  Here  belongs  a  peculiar  group  of  eymptoms,  which  ]ms  been  epecially 
stuilieil  Uy  Chan-ot,  KHj,  and  oUiers.  It  is  tenned  intemiiltent  claudication 
or  lanieness,  or  riytibatiia  inlermiitens  anr^iusrlerntira  (Erii).  ll  is  sometimes 
aspocintcd  with  U'riioiiK  of  oiu*  or  both  fciiioral  or  iliac  arteries,  more  often  with 
obliteralive  arteritis  of  Ibe  distal  arteries  of  tiie  lower  \t%  aiul  fiwt.  It  usu- 
ally begins  with  disagreeable  pnra'stliesin?  of  crawling,  tickling,  or  coldnesa 
in  the  feet  and  calves.  If  tlie  patient  walks  even  for  a  short  time  the  symp- 
toms increaae,  the  feet  grow  cold,  pnle,  and  blue,  there  is  actual  pain,  and  the 
patient  becomes  completely  intnunblc  of  walking  farther.  After  a  short  patise 
lie  can  resiinie  his  walk,  bnt  sunn  he  Iijih  to  nto])  again.  U|>on  examination 
we  fuul  tlie  feet  and  legs  cold  and  bluish-red.  If  we  palpate  Ibe  arteria  dor- 
salis  pe<lis,  or  the  tibialis  poBtica,  we  can  detect  no  pulsation  wlwtever.  This 
is  the  most  inipnrlant  sign.  The  course  of  the  lroul>le  is  chronic,  but  de- 
cided improveiiiciit  may  ensue  under  correct  treatment  [rtile  infra).  From  a 
prognostic  point  of  view  tliere  is  an  unfavorable  tendency  to  the  development  fl 
of  gangrene  of  the  toes,  as  the  arteritis  increases.  Witli  regard  to  causation,  " 
an  imp(U*lant  part  tn  the  development  of  intcrntittent  lameness  ia  played  by 
pyphilis.  excess  in  toUni-co,  glycosuria,  damage  from  tlicrmic  influences,  and 
other  causes.     Condiliom.  aiialngous  to  tliose  developing  in  arteriosclerosis  of 

the  femoral  arteries  occasionally  occur 
in  the  arms  if  marked  sclerotic  disease 
\i  the  brachial  vessels  exists. 

Sniju'times  gjuigrene  of  the  lower 
extremities  occurs  as  a  result  of  marked 
atheroma  willumt  any  previous  ap- 
l>cflnince  of  intermittent  lameness.  Si>- 
( ;ill*'<]  "  s[tonfaneou.s  gangrene,"  senile 
;:nngr{'nc,  and  diabetic  gangrene  are 
prubably,  witliout  exception,  due  to 
primary  lesions  from  arteritis  and  con- 
setpient  impairment  in  the  arterial 
htood   supply. 

All  this  shows  how  different  the 
-symptrtms  of  arteriosclerosis  may  l>e  in 
ditferent  cases.  The  symptoms  in  the 
vascular  apparatus  often  pre<lominate 
over  all  others.  Tlie  heart,  which  is 
sitiijdy  hypertmpbied,  or  which  has  un- 
dergone in  part  cicatricial  degeneration, 
ifl  finally  exhausted,  and  tlien  all  the 
syniptniiiy*  of  a  clironic  heart  disease  do- 
vch^p — dyspnoea,  cedema,  etc.  If  there 
is  also  albuminuria,  a  type  of  disease  is 
produced  which  resembles  that  of  con- 
tractetl  kidney.  In  other  cases,  how- 
ever, the  symptoms  in  the  brain  are  especijilly  manifest,  either  alone  or  in 
combination  with  I  lie  other  symptoms  mentioned,  and,  linally,  in  rare  cases 
we  have  the  nbove-descrilve^l  symptoms  relating  to  the  lower  extremities. 

It  is  worth  mentioning  that  not  only  the  sclerotic  changes  in  tlie  aorta, 
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rat  also  often  the  arteriosclerosis  of  the  peripheral  vessels,  appears  clistinctly 
in  the  radiogram.     It  i.s  obvious  that  this  fact  is  of  great  fliagnostic  signifi- 

Icance.  The  accompanying  Fig.  66  shows  an  X-ray  picture  of  an  atheromatous 
blnar  artery. 
\Ve  must  remark,  in  conclusion,  tliat  all  llie  resultfi  of  arteriosclerosis  men- 
tioned n»ay  he  alwtent  for  a  Inuji-  time  or  altogether.  Many  persons  have 
practically  no  symptoms  at  all  from  their  arteriosclerosis,  and  reach  an  ad- 
ranced  age,  hut  we  must  always  consider  the  possibility  of  the  sudden  occur- 
rence of  severe  symptoms,  and  make  our  prognosis  accordingly. 

Treatment. — If  we  recall  the  above-mentioned  causes  of  artorinl  sclerosis, 
we  sw  at  once  the  possibility  and  importance  of  prophylaxis,  and  of  course 
if  the  disease  already  exists  we  must  endeavor  to  avert  these  injurious  influ- 
enres,  so  as  to  limit  the  progress  of  the  disease  as  far  as  possible.  There  is 
little  direct  influence  upon  tlie  arteriosclcmtic  process  to  be  expixrled  from 
ilrugs.  lodid  of  potassium  has  won  the  liighest  reputation  in  this  regarfl, 
and  it  is  employed  extensively  in  all  cases  of  arteriosckmsis.  PruJjahly  it  is 
most  efficient  in  those  cases  which  are  associated  with  a  svphilitic  taint.  It  is 
I>e8t  to  give  for  some  time  daily  small  doses  (7.5  to  15  gr.  =  0.5  to  1.0  gm.) 
of  sodium  iodiil  or  siijodin.  The  vaKu'  of  the  so-called  '*  antisclerosin/'  a 
mixture  of  certain  ir]or»;ii]iit'  salts,  is  t|uite  doiihtfuL  Tlie  cousitlpration  of 
many  therapeutic  details  will  be  found  iu  the  respective  chapters  on  the 
separate  localizations  of  arteriosclerosis.  In  the  symptom-complex  known  as 
intermittent  lameness,  Erb  recom mends  iitdid  of  potassium,  or  iodifl  of 
Kodium  ;  local  applications  of  warmth  (for  instnn<'c,  by  nipims  of  the  wnnu 
M^pack )  :  galvanic  foot  baths;  sucti  pardtac  tonics  as  strophnnthus;  and  cniefid 
""  regidation  of  hoflily  exercise.  If  gangrene  has  set  in,  prompt  amputation 
of  the  necrotic  part  is  necessary,  for  we  have  no  means  of  inHuencing  Uic 
■iprocess  itaelf. 


CHAPTKU    II 

ANEURISM   OF   TIIK   TIIOUAaC   AORTA 
{Sclerotia  o/ the  Thoracic  Aorta) 

iEtiology  and  Pathological  Anatomy. — The  circ;imscribed  dilatation  of  an 
artery  is  termed  an  aueiirism.  The  cause  of  its  formation  is  always  to  be 
sought  in  a  primary  disease  of  the  vessel  wall,  which  weakens  its  resistance 
to  the  blood  pressure.  As  we  have  already  said  in  the  previous  chapter,  it  is 
chiefly  arteriosclerosis  which  lies  at  the  foundation  of  aneurisms  in  most  cases. 
The  same  factors,  therefore,  which  favor  the  origin  of  arteriosclfrosis  l>e]ong 
to  the  a?tiology  of  aneurism  (see  page  154).     This  explains  why  tlie  root  of 

tthe  aorta,  where  arteriosclerosis  is  most  marked,  is  also  tlie  most  common  seat 
of  aneurism,  and  further,  why  aneurisms  are  especially  seen  in  advanced  life 
and  in  men. 
Besides  arteriosclerosis,  syphilis  is  undoubtedly  one  of  the  mtjst  freijuent 
causes  of  aneurism.  Iu  my  ex])erience,  aneurisms  developing  in  early  life 
are  almost  without  exception  rcfcral>le  to  a  prenoua  syphilis.  Finally,  severe 
traumata  of  the  thorax  must  also  he  regardetl  as  EBtiological  factors.    A  slight 
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nipture  of  the  vessel  wall  may  take  place,  and  at  tliis  point  the  aneurismal 
dilatation  gradually  develops.  Traunirtti*-'  anuurisras,  to  be  sure,  are  quite 
rare. 

The  size  of  auourisiiis  of  the  aorta  varies  very  much,  of  course,  in  different 
cases.  They  most  frequently  are  about  tlie  eize  of  an  ai>ple  or  the  fist;  hut  _ 
in  rare  cases  niurh  larger  aneurismn  are  oljserved.  According  to  their  e-hape  H 
we  dibtin/Tuisli  the  umre  difTune  or  spindle-shaped  dilatations  from  t!»e  saccu- 
lar aneurisms  {ani-itri.siiia  tliffusum  sen  ctflindricum,  anettrmua  fusifonue,  rt 
anenrisma  sacrifornic).  Intermediate  forms  and  combinations  of  tlie  different 
forms  occur  in  manifold  ways.  There  is  no  shar]!  line  of  difference  between 
the  spindle-sha|K'd  anourisnm  and  the  diffuse  dilatations  of  the  thoracic  aorta. 
Thus,  we  ntay  speak  of  the  clinical  ]>i(tiire  of  '*  sclerosis  of  the  thoracic  aorta/' 
whereby  it  is  onl3'  a  secondary  consideration  whether  the  aorta  is  at  the  same 
time  markedly  dilated  or  not. 

As  we  should  expect  from  its  origin,  we  never  find  the  wnll  of  the  aneurisin 
formed  of  normal  vascular  tissue.  The  iritima  ahnost  iilwaya  shows  the  same 
changes  tliat  are  characteristic  of  arteriusrlerosis,  only  in  a  mucli  higlier 
degree.  The  me<lia,  too,  is  usually  chunked,  and  its  muscular  struclure  often 
shows  fatty  degeneration.  The  adventitia  is  usually  thickened  by  chronic 
inflamnuitory  processes.  The  media,  and  sometinios  the  intima,  are  in  many 
cases  80  mucli  atropliied  tlmt  tlie  wall  of  the  ancurij-m,  at  least  in  part,  is 
formed  only  of  the  adventitia. 

In  the  cavity  of  the  aneurism  the  blood  is  only  partly  fluid.  We  usually 
find  it  more  or  less  full  of  new  and  old  masses  of  thrombi.  The  oldest 
thnjnd>i,  which  lie  u[ion  the  wall  of  the  aneurism,  arc  fin?u  yellowish,  adlier- 
ent  to  the  wall,  ami  smnetinMS  caltificd.  At  other  points  the  thrombi  are 
softened  and  broken  down.  The  most  marked  coagulation  is  usunlly  found 
in  the  saccular  aneurisms  with  a  narrow  entrance,  btK'ause  in  this  form  of  ^ 
aneurism  the  bloiid  is  almost  nmipletely  stagnant  in  the  aneurismal  sac.  H 

Aneurisms  (»r  the  iH)rtft  usually  liave  tludr  seat  in  the  ascending  aorta,  or 
in  the  arcli.  Aneurisms  of  the  descending  thoracic  and  of  the  abdominal 
aorta  are  far  more  rare.  The  following  description  refers  principally  to 
aneurisms  at  the  beginning  of  the  aorta.  h 

We  do  not  give  sepnrate  consideration  to  aneurism  of  the  ascending  aorta  f 
and  of  the  an-h  of  the  anrta,  respectively,  for  it  is  impossible  clinically  to 
draw  a  sharp  distinction  between  them.     Other  aneurisms  will  be  considered 
farther  on. 

Clinical  Symptoms. — 1.  !^uhjective  Symptoms. — The  suhjeetive  symptoms 
indicati\e  **f  jiu  iuieurism  or  a  sclerosis  of  the  tlioracic  aorta  are  sonujtinu*^ 
very  inderiuilc,  jillliougli  tlicy  often  enougli  point  with  suihcient  prolwibility 
to  the  true  nature  of  tlie  disease.  Most  important  arc  tlie  painful  sensations 
in  the  front  of  the  chest  liehind  the  sternum  associated  with  a  certain  feeling 
of  distress  and  o|>pression.  The  pains  nrcur  cspcciiillv  after  exertion.  After 
he  has  made  n  few  rapirl  stops,  the  patient  must  stand  still  on  the  street. 
Sometiiues  the  pains  radiate  to  tfie  back,  or  to  the  shou-Iders  and  arms,  rape- 
eially  to  the  left  arm.  Occasionally,  as  a  result  of  pressure  of  the  aneurism 
upon  a  nerve  (intercostal  nerves,  brachial  plexus),  the  pains  assume  a  true 
neurnlgic  cliaracter.  If  tliere  are  also  associated  with  these  pains  other  sus- 
picious symptoms,  such  ns  palpitation,  dyspnrea,  cnugh,  dizziness,  headache^ 
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general  malaise,  dyspepsia,  etc.,  a  careful  consideration  of  the  case  and  au 
exhaustive  objective  cxauiinatiou  are  urgently  deniaiidt'd.  Conrcrninir  tlie 
occurrence  of  true  anginosc  attacks  in  sclerosis  of  the  aorta  and  tlic  coronary 
arteries,  see  page  418. 

2.  Phifsicai  S'iffus  of  Aitftirism. — We  l)egin  the  o)ijoctivc  examination  with 
in8pection  and  palpation,  AVe  Inok  for  an  ahnoniial  pulsation.  Tlii.'*  cannot 
be  observed  in  many  of  the  more  deeply  seateil  and  in  the  more  spindlc- 
ehaped  aneuripnis.  In  otJier  cases,  however,  the  imiuedialely  noticeaide  al> 
normal  piiUatiou,  to  a  certain  extent,  permits  of  the  diagnosis  of  aneurism 
at  the  firjtt  glam  e. 

Usually  I  he  pulsation  appears  in  the  second  intercostal  space,  on  the  right 
side,  in  aneurism  of  the  ascending  aorta,  and,  on  the  left  side,  in  that  of 
the  arch.  In  aneurisms  of  the  arch,  occasionally  a  puLsation  may  he  felt  in 
the  suprasternal  fossa  upon  deep  pressuro  with  the  finger.  If  no  pulsation 
is  felt  witli  tlie  patient  in  the  dorsal  position,  he  must  then  he  alpo  examined 
standing,  and  with  the  trunk  bent  forward.  Sometimes  a  distinctly  palpable 
thrill  is  associated  with  the  pulsation. 

In  ilie  rare  aneurism  of  the  descending  thoracic  aorta  the  pulsating  swell- 
ing may  make  its  appearance  in  \\w  back,  hetwc4;ti  the  vertebral  coluirin  iuul 
the  left  jicapula.  If  the  uncuri.-^jji  has  reached  a  certain  size,  the  pulsating 
part  protrudes  as  a  tumor.  The  protrusion  is  either  slight,  or  in  miuiy  cases 
it  forms  a  large  prominent  ewcdling.  This  tumor  then  shows  usually  a  marked 
pulsation,  not  only  from  below  upward,  hut  also  in  a  hilcrul  direction,  wliich 
is  of  diagnostic  signilicance.  In  l.ir^^e  aneurisms,  however,  the  pulsution  some- 
times is  very  weak,  and  scarcely  perceptihlcj  from  the  formation  of  nuiny 
coagula. 

The  marked  prominence  of  large  aneurisms  ia  possible  only  because  the 
covering  parts,  not  only  the  muscles  and  skin^  birt  also  the  cartilages  and 
bones,  the  ribs  and  sternum,  are  brought  to  a  gradual  atrophy  and  wasting  by 
the  persistent  pressure.  The  skin  over  large  aneurisms  gradually  becomes 
thinner  and  thinner,  until  finally  it  may  even  become  necrotic. 

There  is  of  necessity  more  or  less  dullness  on  percussion  over  every  aneur- 
ism of  any  size,  provided  it  approaches  the  tlioracic  wall.  The  dullness  is 
Ufsually  evident  in  the  upper  right  intercostal  spaces,  or  the  adjacent  part.^  of 
the  atemum.  Frecpionlly  it  even  precedes  the  palpable  pulsation,  although 
then  its  significance  is  usually  still  very  uncertain.  Aneurisms  of  the  arch 
occasionally  produce  dullness  in  the  iir>t  and  second  left  intercostal  spaces. 
To  determine  the  areas  of  dullness,  the  entire  upywr  ant^'rior  chest  wall  should 
be  gf>ne  over  from  right  to  left,  the  percussion  being  performed  upon  the 
finger  held  vertically.  Small  areas  of  tympanitic  resonance  should  he  looked 
for.  I  have  repeatedly  found  these  in  aneurism  in  the  neighborhood  of  an 
area  of  dullnesn,  although  they  nuiy  be  present  even  without  tlie  latter.  They 
are  undoubtedly  due  to  the  retraction  of  the  part  of  the  lung  adjacent  to  the 
aneurism.  In  dilTuse  dilatation  of  the  sclerotic  aorta,  the  presence  of  sternal 
dullness  can  often  be  demonstrated  by  careful  percussion. 

Auscultation  gives  varying  results.  In  some  cases  (i)rohably  chiefly  when 
many  coaguhi  form)  we  hear  nothing  at  all  over  the  aneurism.  In  other 
cases  we  hear  one  or  two  sounds,  which  are  usually  the  audible  heart  sounds 
transmitted.     Perhaps  a  systolic  sound  may  also  arise  from  vibration  of  the 
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•wall  of  the  aneurism.  In  other  cases  we  hear  a  iimrmur  over  the  aneurism. 
A  (lull  and  usually  not  very  loud  systolic  nuiniiur  ofLrn  uriH?s  from  tlie 
formation  of  eddies  in  the  aneurisms!  sac.  If  wo  also  hear  a  diastolic  mur- 
mur, it  is  almost  always  due  to  a  coexisting  insufficiency  of  the  semilumir 
valves  of  the  aorta  {vide  infra). 

In  tliose  rather  frw^ucnt  cases  in  which  the  physical  examination  leaves 
us  in  the  lurch,  the  radiographic  examination  of  tlie  chest  furnishes  an  un- 
usually reliable  means  of  gaining  definite  knowledge  of  the  condition  of  the 
aorta.    It  can  he  said  without  exaggeration  that  we  did  not  have  an  idea  of 

the  frequency  of  aneu- 
rism until  the  introduc- 
tion of  radiography.  The 
diffuse  and  spindle- 
shrtpol  dilatations  of  the 
anrla  especially  can  often 
he  recogn  ize<i  by  t  h  is 
means  alone;  but  also 
juinierous  sacculated  an- 
eurisms, that  give  no 
()t  her  objective  signs, 
can  be  diagnosed  with 
absolute  certainty  by  the 
X-ray  examination.  The 
d  i  Ja  1  a t  ion  is  raeognized 
in  the  aortic  shadow,  anil 
tlie  |iulsation  can  l>e  seen 
with  tlie  iluoros<H)pe. 

An  aneurism  of  the 
aorta  by  itself  probably 
never  causes  such  ao  increased  resistance  tf>  the  blood  curi-ent  as  to  give  rise  to 
the  devclo])mcnt  of  a  hyi>ertrophy  of  the  left  ventricle,  Tlicrefore,  in  many 
cases  of  aneurism,  parliculariy  of  the  arch,  we  find  the  heart  unchanged. 

In  the  quiU'  frci|\it'nt  cases  in  which  hypertrophy  of  the  left  side  of  the 
heart  exists,  it  may  almost  always  be  referred  to  a  coexisting  insulHciency  of 
the  aftrtic  valvos,  and  sometimes  to  general  atheroma  of  the  arteries.  During 
life  a  liypcHrophy  of  the  heart  may  be  simulated,  because  the  hoart  is  pushed 
to  the  left  by  the  aneurism. 

In  many  cases  the  signs  in  the  peripheral  arteries  arc  important.  Marketl 
ine<|ualily  of  the  jjulse  in  symmetrical  arteries  is  often  an  especially  valuable 
diagnostic  sign.  Either  the  trunk  of  an  efferent  vessel  is  compressed  by  the 
aneurism,  or  llie  lumen  of  the  exit  of  the  vessel  is  itself  involved  in  the 
aneurism,  and  hence  the  opening  of  the  vessel  is  distorted  or  contracted,  or 
partly  stop[»ed  by  a  coagulum.  This  readily  ex|)lains  why,  in  aneurism  of  the 
ascending  aorta,  the  radial,  and  sometimes  the  camtid  pulse,  are  plainly 
weaker  on  the  right  than  on  the  left,  as  a  result  of  implication  of  the  trunk 
of  tiie  innominate,  while  in  aneurism  of  the  arch  or  of  the  beginning  of  the 
descending  ii(>rla  the  opposite  eondition  may  obtain.  Abnormal  differences, 
too.  in  the  inlensily  of  the  pulse  in  the  upper  and  lower  halves  of  Uie  body 
mav  arise  under  some  circumstances. 


Fjg.  (37. 


-Kadicrflram  of  .-i  coav  of  nnt'^urism  of  the  arrh  of  the 
aorta.     (BrcjUau  Medical  Clinic.) 
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A  marked  delay  of  the  pulse  iu  tho  arteries  ari:*ing  Mow  the  aneurism 
is  a  Hvmptom  that  is  occasioDally  scHin.  Thus,  we  see  in  aneurism  of  the  arch 
of  th<^  aorta  that  the  loft  radial  pulse  is  later  than  the  right,  and  that  in 
aneurism  (»f  the  dest-onding  aorta  the  pwht*  in  the  lower  extremities  k  later 
than  the  nulial  puls<'. 

3.  Signs  of  Compression. — It  is  quite  iu  accordance  with  the  anatomical 
relations  of  an  aneurism  that  nuraerouw  neighfioring  structures  are  exposed 
to  a  greater  or  lesser  degrw*  of  pressure  from  the  sac.  Fmm  this  a  further 
train  of  symptoms  may  devi-lop.  First  of  all,  l!ie  adjacent  veii»s  (the  larger 
venous  trunks  in  the  thorax,  the  sujKrior  vena  cava,  or  one  of  the  iunominate 
veins)  may  be  compresset!.  The  veins  tiwell  in  the  neck,  in  the  upper  extremi- 
ti^,  or  upon  the  surface  of  the  thunix,  according  to  the  seat  tif  tlie  compres- 
sion, liocal  a»denia  may  also  he  produce*!  in  this  way  (a?dema  of  the  face, 
neck,  and  arms). 

The  respiratory  organs  are  exposed  to  the  pressure  of  aortic  aneurisms  in 
many  ways.  Compression  of  the  lung^i  hv  large  aneurisms  actually  contrihutes 
toward  increasing  the  dyspmi  a  in  ninny  cases.  This  may  he  still  more  dis- 
tressing if  the  trachea  i»e  coinpresscji.  Of  the  two  main  bronchi,  the  left 
bronchu!?,  which  lies  beneath  the  arch  of  the  aorta,  ifi  more  apt  to  be  com- 
presjsed.  This  produces  the  symptoms  of  a  unilateral  bronchial  stenosis  {q,  v.). 
From  the  constant  compression  of  a  hronclius.  retention  of  tho  secretions, 
chronic  bronehitip.  an<l,  finally,  atelectasjis  and  fibroid  consolidation  develop 
in  the  corresponding  jmrtion  of  the  lung.  Tluis  nn^  explained  the  peculiar 
pulmonary  complications,  such  as  chronic  interstitial  ptieunumia  with  chronic 
bronchitis  and  pleurisy.  These  are  not  infrequent,  and  we  have  personally 
seen  a  considerable  number  of  exauiples.  Many  a  case  of  severe  diffuse  bron- 
chitis in  an  elderly  arteriosclerotic  patient  at  the  X-ray  examination  (or  at 
autopsy!)  turns  out  to  be  an  aneurism  of  the  aorta.  If  an  aneurism  of  the 
concave  side  of  the  arch  uf  the  aorta  transmits  its  jjulsatiou  to  the  left  bron- 
chus lying  Wlow,  in  and  thence  to  the  trachea  and  larynx,  a  systolic,  down- 
ward ]tu]l  of  the  larynx  iriay  be  observed — the  so-called  Oliver-Cordarellis 
sign  [tracheal  tug]. 

The  comparatively  frequent  compression  of  the  left  recurrent  laryngeal 
nerve,  producing  a  paralysis  of  one  vocal  cord,  is  of  great  diagnostic  im- 
portance. Such  a  iniilateral  recurrent  piinilysis  and  t)ie  resulting  discordant, 
Iioarse  voice  are  very  often  the  first  syuvptoms  to  arous<'  suspiciou  of  tin*  ex- 
istence of  an  aortic  aneurism.  Paralysis  of  the  right  recurrent  nerve  occurs 
in  aneurisms  of  the  innominate  artery. 

Pressure  on  the  vagus  may  occasion  changes  in  the  rate  of  the  pulse,  and 
jH'rluips  sometimes  attacks  nf  dys[uitea.  The  dyspnaM  in  most  cases,  however, 
takes  the  form  cither  of  angina  pectoris  or  of  cardiac  asthma,  and  is  referable 
to  the  other  coincident  lesions  of  tl:e  heart  and  the  coronary  arteries. 

A  very  characteristic  clinical  picture  presents  itself  if  the  aneurism  com- 
presses the  superior  vena  cava.  We  see,  then,  all  the  sequela?  of  a  venous 
congestion  of  the  upper  part  of  the  i)ody,  extreme  cyanosis  of  the  neck  and 
face,  marked  prominence  of  the  veins  of  the  neck,  and  a?dema  of  the  face 
and  arms.  As  a  result  of  compression  of  the  intercostal  nerves  or  branches 
of  the  brachial  plexus,  most  severe  and  distressing  neuralgias  arise  in  the 
nerve  territories  affected,  and  sometimes  we  see  motor  paresis  in  the  arm. 
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Finally,  disturbances  of  tleglntition  are  seen  in  many  casea  from  con 
sioii  of  the  fpsophagiis.     If  this  be  falsely  interjiretetl,  it  may  lead  to  a  mis- 
chievous use  of  the  tesopliageal  sound,  tts  perforation  of  the  aneurism  may  l)e 
caused.    Henee,  we  must  always  rememlier  this  posMbility  in  practice. 

Coarse  and  Termination  of  the  Disease. — Aneurifiios  iimy  remain  latent 
for  a  h)n;:  time  wilinmt  cimHiiux  imv  ^yiuptonir'.  In  sueh  caises  a  sudden 
perforation  may  lend  t(»  t|)eedy  and  unex]>e(.te<l  dealli. 

In  the  eases  which  have  slinwn  the  ahuve  symptoms  to  a  greater  or  less 
extent  for  a  long  time,  and  (»ftpn  for  years,  sudden  de-atli  quite  frt*quen(ly 
result.s  from  niptiire  of  the  Hm*urisnial  sac  aiiil  |H'rfiii'Hliou  into  a  nei^hlmr- 
ing  organ.  In  iicrfoniti*)!!  irih*  tlie  pi'picardtuiri  ileuHi  follows  uliuosl  intJianlly 
from  eesftfltinn  of  the  hearfs  action.  In  ]ierfnrrttion  into  the  cesophagus  a 
fatal  hemorrhage  occurs.  In  perforation  of  the  aneurism  into  the  air-passages 
(the  trachea  or  hronchi)  or  into  one  pleural  cavity,  two  factors,  hemorrhage 
and  suffoention,  unite  in  eauping  death.  Often  several  smaller  hemorrhages, 
which  are  frecjucntly  not  noliccd  or  incorrectly  interpreted,  precede  the  fatal 
hemorrhage. 

In  aneurisms  which  gradually  erode  the  anterior  wall  of  the  chest,  tJm 
fwrforation  is  in  rare  caycs  externa! ;  hut  here  a  sudden,  immediately  fatal 
hemorrhage  seldom  ensues;  iiiudi  more  cimiittonly  a  slowly  increasing  ansemia 
develops  as  a  result  of  rejientcd  slight  heniorrliagcs  wliich  may  sometitnes  go 
on  for  weeks.  Death  tJien  is  due  to  the  gradually  increasing  weakness,  or  to 
a  final  severe  hemorrhage.  Perforation  of  an  aneurism  into  the  right  side 
of  the  heart,  into  the  pulmonary  arteries,  or  tlie  vena  cava,  is  a  rare  t«r- 
nitnatinn.  Hero  death  docs  not  follow  at  once,  Imt  severe  general  disturhances 
of  the  circulation,  such  as  dropsy,  soon  arise.  In  many  of  these  rare  eases 
peculiar  physical  signs  also  appear — a  venous  pulse,  a  loud  systolic  murmur 
over  the  fM>int  of  perforation,  etc. 

If.  iu  palicjits  with  aneurism  of  the  aorta,  death  does  not  ensue  from  a 
sudilon  jterforation,  the  general  ty|>e  of  the  disease  takes  a  form  simitar  to 
chronic  heart  disease.  The  aneurism,  as  we  have  said,  ifi  often  also  combine<l 
with  aortic  insufficiency,  or  with  sclerosis  of  the  coronar}-'  arteries  and  6ul>- 
sequent  interstitial  myorarilitis,  Tlie  left  ventricle  gradually  Ix-cnmes  parn- 
lyzwl,  and  the  well-known  <listurhances  of  compensation  set  in — increasing 
dvHpnoea,  cedema,  etc.  In  other  cases  the  patient  gradually  hecomes  duller 
and  weaker  from  the  distressing  pain,  the  sleeplessness,  and  the  other  symp- 
toms, and  dies  with  the  signs  of  increasing  general  weakness. 

IJecoverv  from  niionrisrn  of  the  aorta  wurcely  ever  wcurs. 

Di^nosis. — The  diagnosis  of  aneurism  of  liie  aorta  cnn  in  many  eases  be 
uirtde  with  great  chsc  and  certainty,  but  in  other  cases  it  is  very  difficult  and 
even  impossihie.  If  the  direct  pliysical  signs  are  phiin,  especially  il  we  feel 
an  abnormal  pulsation,  we  Khali  ncjt  he  apt  to  eonunit  an  error;  hut  the 
diagnosis  presents  great  <lifliculties  in  those  easels  in  which  the  aneurism  is 
not  accessible  at  all,  or  aceessihie  only  with  great  difficulty,  where  it  merely 
causes  indefinite  symptoms,  pain  in  the  chest,  occasional  oppression,  symp- 
toms of  pressure  on  neiglihoring  organs,  etc.  A  very  stultborn  intercostal 
neuralgia,  which  no  remedy  can  relieve,  may  for  a  long  tijne  ho  the  only 
symptom,  often  misinterpreted,  of  a  latent  nncuriam.  The  disease  is  often 
not  recognized,  however,  because  in  such  and  similar  cases  we  do  not  generally 
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tliink  of  the  possibility  of  an  aneurism,  and  hence  we  neglect  a  carefal  exam- 
ination of  the  lieart  and  the  nrterit-s,  anil  also  the  ficardi  for  other  symptoms 
of  compression,  such  as  paralysis  of  the  vnral  c(>rils,  and  above  all  tlif  most 
significant  X-ray  examination. 

The  distinction  between  aneurism  iiuil  nthnr  tumorp  in  and  about  the 
thorax  sonielinies  jireHents  diflk-uhies  in  din^^nosis.  Mediastinal  t»ar<'<nuata 
and  abseeseefi.  circujuscribed  enijiyenias,  tumors  arising  from  the  sternum,  or 
new  growths  in  tlic  lungs  and  bronchial  glands,  may  all  give  rise  to  confu- 
sion. We  can  scanrly  lay  down  any  general  rules  for  diagnosis,  since  the 
<?onditi(pns  differ  in  iihrvifit  every  case.  If  we  fed  a  swelling^  ils  pulsation 
is  the  symptom  whidi  points  most  to  an  aneurism,  but  we  must  be  certain 
that  the  pulsation  is  not  merely  transmitted,  but  that  it  really  takes  place 
in  all  directions  within  the  swelling  itself  [expansile  pulsation].  We  must 
also  ci^nsidfr  the  auscultatory  Hytii])toms,  the  condition  of  the  heart  and  the 
artt'ries,  and  any  symptoms  of  compression,  and  ahove  ail  tlie  result  of 
radiography. 

Treatment. — Many  attempta  have  been  made  to  bring  about  an  olditera- 
tion  of  ihv  Aneurism,  and  thus  a  recovery.  Although  the  methods  of  treat- 
ment aiming  at  this  have  obtained  derisive  results  in  the  aneurisms  of  periph- 
eral arteries,  their  results  in  aneurism  of  the  aorta  are  still  of  a  very  doubtful 
character;  yet  we  are  always  justified  in  any  given  case  in  trying  one  of  the 
methods  recommended. 

Persistent  compression  by  a  pad  can,  of  course,  be  employed  only  in  those 
oases  wheie  the  aneurism  projects  at  one  part  of  the  chest  wall.  The  pressure, 
however,  usually  causes  great  pain,  and  hence  is  ill  borne. 

Tying  the  carotid,  the  subclavian,  or  both  vessels,  has  also  been  repeatedly 
]>crforuicd  in  aneurism  of  the  arch  of  the  aorta,  sometimes  with  n])parent 
fiuccess.  hut  nftfucr  without  any  henelit. 

"Acupuncture"  of  the  aneurism  (Velpeau)  consists  in  inserting  u  needle 
or  an  iron  wire  into  the  aneurismal  aac  in  order  to  excite  coagulation  in 
it.  The  results  obtained  by  it  in  aneurism  of  the  aorta  are  not  very  en- 
couraging. 

Better  residts  are  reported  fmm  galvano-puncture.  Two  needles  inserted 
into  the  aneurism  are  cmint'i-tL'd  with  the  poles  of  a  galvanic  battery,  by  which 
a  weak  current  is  passed  through  the  aneurism.  Here  we  must  regard  the 
clicmical  and  electrolytic  artion  of  t!ie  current  as  well  as  the  mechanical 
action  of  the  needles.     At  present,  however,  the  mcthorl  is  scarcely  used. 

Injections  of  chemical  substances  into  the  aneurismal  sac,  in  order  to 
produce  coagulation,  are  dangerous,  since  the  coiigula  caused  by  them  may 
give  rise  to  emlioli.  ITence  we  have  abandoned  making  trial  of  liquor  ferri 
sesquJcbloridi  and  similar  substances.  AVe  can  better  recommend  injections 
of  ergotin  into  the  viriuity  of  the  sac,  2  to  5  gr.  (gm.  0,1  to  O..^)  of  the 
a<^ueous  extract  of  ergot  dissolved  in  water  or  glycerin,  injected  every  day 
or  two.  This  method  was  fii*9t  employed  with  success  by  Langenbeck  in 
peripheral  aneurisms. 

Most  used  at  present  is  the  injection  of  gelatin,  first  recommended  in 
France.  Every  five  to  eight  days  i\Jt  oz.  (gni.  200)  of  a  one-  to  two-per-cent 
gelatin  solution  is  injected  subcutaneously  into  the  breast,  but  not  in  the 
immediate  vicinity  of  the  aneurism.     Coagulation  in  the  aneuriBm  sac  is 
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6up]>0Befl  to  \)G  stiniulaU'*!  hv  the  grlatin.  We  liave  obtained  some  apparently 
good  results  hy  this  niethoil,  tfimij^h  we  have  also  had  numerous  failure;?. 

We  can  expert  httlc  action  on  an  aneuriism  from  the  use  of  internal  reme- 
dies. Especially  reconuiiended  is  the  lon^-continued  use  of  iodid  of  polas- 
siuTii,  iodid  of  sodium,  sajodirij  etc.,  whirh  havi*  (thtaiund  a  great  reputation 
in  ail  arteriosclerotic  lesions  and»  in  particular,  in  syphilitic  disease  of  the 
arteries  (vide  supra,  jptiolog}'  of  aneurism).  Yet  it  is  easy  to  see  why  one 
Bhould  not  exi)ect  too  uiucii  from  the  iodids,  although  at  times  some  ameliora- 
tion of  the  syniptmns  can  l»e  obtained  hy  a  systematic  iodid  treatment.  The 
pains  may  cease  and  the  feeling  of  distress  may  he  alleviated. 

The  treatment  of  aneurism,  therefore,  will  lie  mainly  Byraptomatic  and 
general.  The  main  thing,  as  soon  as  the  diagnosis  i^  certain,  is  to  prottM't 
the  patient  as  much  as  possible  from  all  injurious  influences,  especially  bodily 
exertion.  Cold  applications,  locally  (ice  hag,  Leiter  coi(),  sometimes  act  very 
faviiriihly.  If  the  tumor  protrudes,  a  protective  pad  of  lead,  celluloid,  or 
the  like,  may  he  applied.  The  pains,  anginal  attacks,  and  dyspnoea  are  treated 
on  general  principles  (Tuorphin,  nitroglytMjrin,  digitalis,  etc.).  Treatment  is 
powerless  airainst  internal  perforations. 

[Tufneirs  nietlmd,  so-called,  wliich  has  given  good  results  in  abdominal 
and  peripheral  aneurisms,  proves  sometimes  useful  in  palliiiting  the  s\7up- 
toms  and  lengthening  the  course  of  aortic  aneurism.  The  aim  of  this  method 
is  to  diminish  the  force  and  rapidity  of  the  circulation,  and,  if  possible,  to 
increase  the  fibrinous  deposit.  It  is  carried  out  by  enforcing  absolute  rest  in 
the  recumbent  positioii,  and  by  limiting  the  amount  uf  food,  especially  of 
li(]uids.  About  ten  ounces  of  solid  food  and  eight  of  liquid  are  allowed  daily, 
divided  into  three  meals,] 
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ANEURISMS   OF   THE   OTHER   VESSELS 


Aneurism  of  the  AMominal  Aorta. — Its  favorite  seat  is  tlie  vicinity  of  the 

codinc  axis.  In  lutiuy  t  iwc-s  it  may  be  felt  through  the  abdominal  wall  as  a 
pulsating  tumor,  over  wliicii  a  systolic  sound  or  a  whirring  murmur  can  be 
heard.  The  possible  symptoms  of  compression  are  very  numert>u8.  The 
stomacli,  intestine,  and  liver  (jaundice)  inay  Ive  implicated.  Pressure  of  the 
am'urjsm  upon  the  nerve  trunks,  or  even  pressure  on  the  spinal  cord  after 
gradual  erosion  of  the  vertebrn:',  with  consecjuent  severe  neuralgia,  paralysis, 
etc.,  has  been  repeatedly  observed.  Death  usually  ensues  from  rupture  of 
the  anenrisnial  sac  and  internal  hemorrhage. 

An<'urisTii  of  the  trunk  of  the  itmominatc  is  rare.  Its  symptoms  are  voir 
much  like  those  <»f  an  aneurism  of  the  arcli  of  the  aorta.  If  we  feel  a  ptilsat- 
ing  tumor,  it  is  usually  situated  somewhat  higher  up  than  the  aneurism  of 
the  aorta,  in  the  first  right  intercostal  space,  or  the  tumor  even  e.xtends  into 
the  supraclavipular  fitssa.  In  rare  cases  aneurisms  of  the  subclavian  and 
of  the  carotid  have  been  observed.  We  liave  ourselves  seen  an  aneurism  of 
the  internal  eandid  the  size  of  a  cfierry  pressing  on  the  Gasserian  ganglion. 
which  caused  an  extremely  severe  trigeminal  neuralgia  lasting  for  years. 
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Aneurism  of  the  pulmonary  artery  may  appear  as  a  pulsating  tumor  in 
the  second  left  intenobtal  space.  It  is  tievuilly  impossible  to  distinguish  it 
with  certainty  from  an  aiit^urism  of  the  aorta. 

We  have  already  mentioned,  in  the  description  of  pulmonary  tuberculosis, 
the  great  importance  of  Binall  aneurisms  of  the  hranchos  of  the  puhmmary 
artery  in  puliiionary  cavities  a.s  a  frcquciit  causc  of  hoinorrhage. 

Ancuri.siun  of  the  arteries  uf  t]ie  hrain,  which  are  relatively  most  frequent 
in  the  basilar  artery  and  the  artery  of  the  fissure  of  Sylvius  (the  mididle 
cerebral  artery),  may  cause  severe  cerebral  and  bulbar  symptoms  (see  Vol.  II). 
As  has  already  been  mentioned,  miliiiry  aneurisms  of  the  cercltral  arteries 
play  an  itnj)i>rtant  part  in  I3ie  a*tio|o^ry  of  cerehral  hemorrhage   (7.  v.). 

The  symptomatolo^  and  trt-atniont  of  aneurisms  of  the  peripheral  arte- 
ries belong  to  tlie  domain  of  surgery. 


cnAPTKR  n^ 


RUPTURE    OK   THE    AORTA 


A  RUPTURE  of  a  previously  liealthy  Jiiiriii.  with  i'alal  hemorrhage,  after 
violent  trnnmatic  infliienrcfl,  has  hern  scon  only  in  a  very  few  cases.  In  the 
majority  af  tlic  vt?ry  rare  caties  of  ru[tturc  of  the  aorta  we  have  to  do  with  a 
vessel  that  is  already  atheromatous.  In  some  caflcs  a  special  exciting  cause 
is  present,  and  in  others  it  is  absent.  We  once  saw  sudden  death  cause<]  hy 
rupture  of  the  ascending  aorta  in  a  young  man  about  twenty-flvo,  who  before 
that  seemed  perfectly  healthy.  No  trace  of  atheroma  was  found;  but  at  tlie 
point  of  rupture  tliere  was  a  slight  protrusion  and  a  decidefl  thinning  of 
the  wall,  which  was  probably  congenital.  The  formation  of  a.  so-called  dis- 
secting aneurisnj,  which  has  often  Itcen  seen  in  the  aorta,  is  of  anatomical 
interest.  Here  only  the  intima  and  media  arc  toni.  1'he  blood  burrows 
between  them  and  the  advenlitiu  or  l>ctwo*^n  the  layers  of  the  media.  Most 
of  the  cases  of  dissecting  aucurism  of  the  aorta  also  result,  like  rupture  of 
the  aorta,  in  sudden  death.  In  many  cases  death  results  from  the  secondary 
perforation  of  the  aneurism  into  tlie  pericardium.  On  the  other  hand,  a  sort 
of  recovery  from  dissecting  anuurism  may  oniir.  A  secondary  perforation 
takes  place  into  another  part  of  the  aorta  itself  (Bostriim).  Cases  of  this 
sort  were  formerly  more  than  once  mistaken  for  double  aorta.  If  the  capsule 
containing  the  blood  is  preserved  for  a  considerable  length  of  time,  the  s^Tup- 
toms  may  assume  tiie  character  presented  in  ordinary  aortic  aneurism. 


CHAPTER    V 

XARROWIXO    OF    THE    AORTA 


CoMQENiTAL  narrowness  of  the  aorta  and  its  branches  is  a  condition  to 
vhich  Rokitansky  first,  and  later  Virchow,  have  directed  attention.  We  find 
this  anomaly  es)>eeially  in  those,  mostly  women,  who  during  life  have  shown 
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the  signs  of  persistent  chlorosis.  Sometimes  such  persona  are  backward  in 
tlieir  wliole  dcvelopinent ;  they  retain  n  jnuTile  habit,  and  show  a  defective 
development  of  tlie  genitals.  They  often  sutfer  from  palpitation,  faintness, 
and  a  tendency  to  hemorrhages.  In  many  cases  the  heart  is  also  small,  hni 
in  others  it  is  dilated  and  hypertrophied.  We  have  already  pointed  out 
(page  428)  that  congenital  hypnphisia  of  the  aorta  may  l)e  regarded  as  the 
cause  of  certain  cases  of  *'  idiojtathit-  hyjiertrophy  nf  the  heart.'*  Valvular 
diftenKO  of  the  heart  has  lieen  repeatedly  found  coiabiued  with  general  narrow- 
ness of  the  arterial  By.«teni.  During  life  this  anomaly  of  the  vascular  systt'm 
may  Rinu'tinjcK  Ix"  sus|H*cted,  hut  it  ran  never  1k»  recognized  with  certainty. 

Narrowing  of  tlie  aortii  ai  tlic  point  of  insertiim  of  the  ductus  arteriosus 
is  a  lesion  ohisen'cd  in  rare  cases,  wfioae  origin  prohahly  always  falls  in  the 
period  directly  after  birth,  and  is  associated  with  obliteration  of  the  fetal 
ductus  arteriosus.  Other  congenital  anomalies  of  the  heart  are  usually  present 
at  the  mnw  time.  Tf  the  narrowing  of  the  aorta  is  not  very  marked,  it  may 
\te  properly  compensated  by  a  seconthiry  hypertrophy  of  the  left  ventricle  and 
the  development  of  a  collateral  circulation.  The  latter  is  brought  about  by 
dilatation  of  the  anasttmiotJcs  between  the  first  intercostal  artery,  the  dorsalis 
scapula",  the  subscn[uilnris,  and  the  transversalis  colli  on  one  side,  and  the 
luwer  interco:ital  arteries,  vvhicli  come  off  from  the  dest-L-mling  aorta  below 
the  narrowing,  on  the  other.  Anastomoses  are  also  formed  between  the  mam- 
mary and  the  superior  epigastric  on  one  side  and  the  lumbar  and  femoral 
arteries  on  the  other.  During  life  the  dilated  arteries  are  prominent,  in  part 
abuoniially  tortucms,  and  jjcrceptiljly  judsating,  especially  the  dorsales  scapu- 
la?, the  subscapulars,  the  nmnimaries.  and  the  eijigastrics.  In  some  cases  a 
systolic  murmur  has  Ijcen  heard  over  some  of  these  vessels.  The  pulse  in  the 
arteries  of  the  lower  extremities,  the  femoral  and  popliteal,  is  very  weak  and 
scarcely  |»erceptible. 

In  many  cases  the  collateral  circulation  is  so  complete  that  the  person 
affected  may  feel  no  nulfjective  disturbance  at  all.  and  may  attain  an  advanced 
age,  hut  in  other  cases  disturhnnces  of  the  circulation  appear  sooner  or  later, 
and  the  patient  finally  succuinbs  to  dropsy.  SuiUlcn  death  from  rupture  of 
the  heart  or  of  the  aorta  has  also  been  observed. 
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SECTION  I 
Diseases  of  the  Moutb,  Tongue,  and  Salivary  Glands 

CHAPTER   I 

CATARRHAL   STOMATITIS 
(Catarrhal  InJlammcUion  of  the  Mucoua  Membrane  of  ih€  M&uih) 

2ltiology. — Inflammation  of  the  buccal  raucous  membrane  is  not  infre- 
quently the  direct  result  of  mechanical  or  chejnical  causes.  As  mechanical 
causes  we  may  mention  particularly  the  sharp  edges  of  broken  or  carious 
teeth.  It  sliould  be  said  that  often  infectious  organisms  {vide  infra)  are 
active  at  the  same  time,  because  they  gain  a  much  easier  foothold  on  account 
of  the  presence  of  bad  teeth.  Chemical  irritation  may  come  from  highly 
spiced  food,  or  from  tobacco-chewing  or  excessive  smoking.  Chemical  and 
mechanical  irritation  provokes  stomatitis  in  many  trades  which  expose  the 
artisan  to  lime,  copper,  coal,  or  other  varieties  of  dust.  In  drunkards  we  find 
not  infrequently  a  chronic  stomatitis,  which  is  characterized  by  a  thickly 
coated,  moist,  and  shiny  tongue,  which  is  somewhat  swollen  and  exhibits  in- 
dentations on  its  side  due  to  its  pressure  against  the  teeth.  Inflammation 
of  the  mucous  membrane  of  the  mouth  from  poisoning  with  corrosive  acids 
or  alkalies  is  also  the  result  of  direct  chemical  irritation.  It  may  take  the 
form  of  severe  ulcerative  stomatitis  (see  the  following  chapter).  The  mer- 
curial stomatitis,  which  results  from  acute  or  chronic  poisoning  with  mercury, 
is  caused  indirectly  by  the  particles  of  mercury  deposited  from  the  blood  in 
the  mucous  membrane.  This  mercurial  stomatitis  when  severe  always  takes 
the  form  of  ulceration  or  necrosis.  The  stomatitis  attendant  upon  the  cut- 
ting of  teeth  in  children  will  be  discussed  below. 

In  many  instances  stomatitis  comes  from  a  direct  propagation  of  inflam- 
mation from  neighboring  parts.  It  thus  forms  a  frequent  complication  of 
pharyngeal  catarrh,  and  less  often  of  rhinitis. 

Infection  plays  an  important  part  in  the  mtiology  of  stomatitis.  The  local 
inflammation  may  he  merely  part  of  a  constitutional  infectious  disease,  as  in 
measles,  variola,  and  syphilis.  Stomatitis  is  still  more  frequently  a  compli- 
cation of  some  severe  and  protracted  illness,  when  the  mouth  is  not  properly 
attended  to  and  cleansed.  The  bits  of  food  and  the  mucus  quickly  begin  to 
decay.  Great  numbers  of  fungi  and  bacteria  invade  the  buccal  cavity,  and 
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excite  iuflanimation  in  its  mucous  membrane.  Even  the  eases  of  primary 
Btoniatitis  which  sometimes  occur  are  probably  all  of  an  infectious  character. 
They  usually  soon  assume  the  uiceratne  form. 

Clinical  History. — The  usual  symptoms  of  nn  inflammation  of  mucous 
niemliran*' — iuuih'Iv,  hmIiu'sh,  swelling,  iind  increased  secrelitm — are  exhiltited 
in  st(mintitis.  The  rednoss  is  usually  most  inttmse  on  Ihe  inside  of  the  cheeks 
and  on  the  giinin.  Indeed,  wo  have  the  Hjieeial  njuue — ginj^ivitis — for  inflam- 
mation of  the  latter.  The  swelling  is  best  shown  by  the  indentations  made  by 
the  teeth  in  the  cheeks  and  the  edges  of  the  tongue.  The  tongue  and  guma 
are  smeared  with  mucus.  There  is  often  considerable  galivation.  If  the  in- 
flammation J3  mure  active,  we  find  a  umeopunilent  coating  on  a  greater  or 
less  portion  of  the  membrane.  The  tongue  is  almost  always  thickly  coated. 
If  we  scrape  off  a  little  of  the  coating  and  put  it  under  the  microscope,  we 
find  a  great  abundance  uf  pavement  epilhelium,  in  part  fatty  degenerated, 
pus,  micrococci,  and  remains  of  food.  White  spots  made  up  of  epitlielium 
may  also  t>e  seen  on  various  parts  of  the  oral  mucous  membrane.  Ilere  and 
there  little  vesicles  appear  wliich  burst  and  leave  superficial  ulcers. 

The  local  discomfort  o[  severe  stomatitis  is  by  no  means  trifling.  There 
is  burning  paiUj  which  interferes  with  taking  food,  antl  usually  the  ])rocesses 
of  decomposition  occasion  a  constant  bitter  or  disgusting  taste  in  the  mouth, 
as  well  atj  a  foul  and  offensive  breatfi. 

The  duration  of  the  disease  depends  on  the  nature  of  the  immediate  cause 
or  the  character  of  the  primary  disorder.  Usually  a  stomatitis  which  gets 
well  in  one  or  two  weeks  is  called  acute,  ami  a  more  tedious  attack,  clironic. 
The  chronic  form  is  seen  in  topers,  inveterate  smokers:  and  persons  with  bad 
teeth.  It  may  hist  for  years,  with  the  synij)toms  descril>ed  above,  only  milder. 
(For  lingual  psoriasis,  vide  infra). 

Treatment. ^If  the  inflammation  is  considerable,  tlic  diet  nmst  lie  li<|uid. 
Sometimes  cold  drinks  are  most  agreeable,  but  usually  lukewarm  are  pre- 
ferred. Often  the  pain  is  relieved  by  taking  from  time  to  time  a  sip  of  iced 
water  or  a  bit  of  ice;  but  in  most  cases  the  patient  will  prefer  to  rinse  the 
mouth  with  lukewarm  water.  The  local  use  of  cocain  acts  beneficially  in 
severe  pain.  The  important  indication,  to  keep  the  mouth  as  clean  and  pure 
as  possible,  is  best  met  by  having  the  mouth  freijuently  rinsed  out  with  a 
two-per-cent  solution  of  chlorate  of  potash,  or  one  or  two  teaspoonfuls  of  a 
one-per-cent  solution  of  permanganate  of  potash  in  a  glass  of  water.  It  i? 
also  advisable  to  rinse  the  mouth  with  a  two-])er-cont  solution  of  peroxid  of 
hydrogen  {preferably  chemically  pure  hydrogen  peroxid  (Merck),  dispensed 
in  thirt}'-per-cent  solution),  and  with  thymol,  which  hitter  is  the  chief  con- 
stituent of  Miller's  mouth  wash,  the  ingiedients  of  which  are:  Thymol,  0.^5 
part;  twnzoic  acid,  30  parts;  tincture  of  eucalyptus,  4  ]iarts;  distilled  water,, 
750  parts.  In  children  wlio  cannot  do  this,  the  mouth  is  to  be  carefully 
washed  or  sprayeil.  If  the  gums  are  spongy,  they  should  l>e  painted  with  a 
mixture  containing  equal  parts  of  tincture  of  myrrh  and  tincture  of  rhatany. 
If  there  are  superficial  ulcers  scatteretl  about,  it  is  sometimes  an  excellent 
plan  to  pencil  tliem  with  a  ten-[jer-cent  borax-glycerin  solution  or  to  touch 
them  lightly  with  lunar  caustic,  to  hasten  their  healing. 

Chronic  stomatitis  is  often  very  obstinate*  resisting  all  sorts  of  treatment 
for  a  long  time.    The  first  thing  is  to  remove  any  such  injurious  agencies  aa- 
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tobacco  or  bad  teeth.  It  is  recommended,  besides  the  above-mentioned  reme- 
dies, to  swab  out  the  moutli  with  a  Bolution  of  corrosive  Bubliniate  (1  to  5,000) 
or  of  lunar  caustic  (1  to  30  to  50). 


CHAPTER    II 

ULCERAXrV^E    STOMATITIS 
(Stornaeaee) 


Etiology. — By  ulcerative  stomatitis  is  meant  a  severe  disease  of  the  buccal 
mui'oufl  mcnihrflne,  with  Hiipcrficial  ru'tTosis  mid  the  ('(mfjeiiucnt  formation  of 
ult'ors.  The  abuornml  jinjctfft^es  art'  not  in  all  casv^  ideiitii-al,  and  their  course 
may  vary.  Still,  it  is  profmblc  that  infet-tiou  is  the  important  factor,  at  least 
in  the  primary  cases.  The  disease  Ims  rirpcatedly  been  epideinic,  t-hiefly  among 
soldiers  in  barracks  or  on  a  campaign,  and  amouf^  the  inmates  of  jails.  We 
have  repeatt»dly  seen  sporadic  vaavA  of  prininry  uiri'rativt,'  stomatitis  with 
fever.  In  chiidren  the  (Hsease  is  esfKM-ially  comrtHm  at  the  time  of  the  second 
dentition.  Here,  too,  endemic  and  contagious  influences  are  fref|uently  i& 
evidence. 

Mercurial  stomatitis  is,  from  a  practical  point  of  view,  llie  most  im- 
portant of  those  forms  of  niccrntive  stomatitis  whicli  are  rci'erfihle  to  definite 
chemical  action.  It  is  due  to  the  iidialation  of  the  fumes  of  mercury  in  those 
whose  trade  or  scientific  occupation  exp<)ses  them  to  this  danger,  and  very 
frequently  also  to  the  therapeutic  employment  t>f  mercury  in  the  form  of 
calomel  or  mercurial  ointments,  and  the  like.  (For  the  scorbutic  form,  see 
chapter  »jn  Scurvy.) 

Sjrmptoiaa. — The  disease  usually  attacks  the  gums  of  the  lower  jaw  first, 
gradually  spreading  thence  to  neighboring  portions  of  the  lips  and  cheeks. 
Those  portions  of  the  mncuua  nicmhrane  of  the  month  where  tlie  teetli  are 
absent  are,  strange  to  say,  almost  always  spared.  The  tongue  and  palate  are 
likewise  generally  not  very  much  affected,  though  often  the  seat  of  a  simple 
catarrhal  inflammation.  In  severe  mercurial  stonuititis  the  gums  are  es- 
pecially apt  to  hv  alTcctcd.  The  ulcers  also  show  a  preference  for  the  angles 
of  the  lowtT  jaw.  and  those  portions  of  the  mucous  membrane  of  the  cheeks 
wiiich  TeM  upon  the  teeth. 

Inspection  shows  that  the  mucous  membrane  in  the  places  mentioned  has  a 
pasty,  purulent  coating.  The  s^ms  are  swollen,  spongy,  and  red,  and  bleed 
easily.  The  mucous  membrane  on  the  edgen  of  the  gums  Ijecoioes  necrotic, 
giving  rise  to  profuse  purulent  fiwri'litm  and  the  formation  of  ulcers.  Tlie 
teeth  arc  so  loosened  by  gingivitis  that  they  may  even  fall  out.  There  is  usu- 
ally profuse  salivation.  The  lymph-glands  at  the  angle  of  the  lower  jaw 
and  on  the  chin  are  generally  swollen.  The  breath  is  very  offensive,  poison- 
ing the  air  of  the  whole  room. 

The  local  discomfort  of  the  patient  is  the  same  as  in  simple  stomatitis, 
only  much  worse.  It  is  very  difficult  to  take  nourislmient.  In  many  cases 
there  are  marked  constitutional  symptoms.  The  patient  feels  very  weak  and 
languid.     The  primary,  and  sometimes  also  the  toxic,  cases  of  ulcerative 
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stomatitis  are  associated  with  moderately  liigli  fever — 100.5°  to  102"  F.  (38"  to 
39°  C).  Now  and  then  severe  symptoms  of  eouHtitutional  sepsis  have  fol- 
lowed the  disease. 

Tlie  course  of  ulcerative  stomatitis  is  favorable  in  the  ^^T'eat  majority  of 
eases.  With  good  treatratnl  uml  nurwiuj;,  llie  uhrrti  gradually  clean  up,  and 
at  the  end  of  one  or  two  weeks  recovery  is  complete.  Kxcoptionnlly,  the  dis- 
ease may  be  more  clironic.  The  most  frequent  way  in  which  n»covery  is 
delayed  is  that  the  disease  extends  to  the  periosteum  of  the  lower  J«w,  caus- 
ing necrosis  of  sirmll  portions  of  the  l)ono,  wliich  must  be  oxjiellcd  before 
the  patient  ^rts  well. 

Treatment. — Tiic  treatment  does  not  differ  essentially  from  that  of  the 
milder  forms  of  stomatitis.  The  mouth  must  l>e  still  more  carefully  and 
more  frequently  cleansed  and  disinfected.  Good  results  are  obtained  from 
potassium  cliloratc,  permanganate  of  potash,  boric  acid,  peroxid  of  hydrojjen, 
and  si?iiilar  remedies.  Some  authors  recommend  the  simultaneous  internal 
administration  of  potassium  chlorate  on  account  of  its  subsequent  excretion 
through  the  saliva,  but  it  is  usually  useless  and  not  entirely  devoid  of  danger, 
as  it  has  repeatcUy  caused  pnisnning. 

As  to  pmphylaxis,  we  sbnuld  mention  that  all  patients  who  are  using  mer- 
cury should,  whenever  possible,  have  their  teeth  first  put  in  good  order  by  a 
dentist,  and  should  employ  a  gargle  of  potassium  chlorate  faithfully  from  the 
beginning  of  treatment,  in  order  to  prevent  the  occurrence  of  mercurial 
stomatitis.    If  salivation  occurs,  the  mercury  must  be  stopped. 


CHAPTER    III 

APHTFIOUS    STOMATITIS 
(Apfithtr,     Dweminated  Fibrinotu  StomaHtit'} 


ApTTTUors  stomatitis  is  characterized  by  roundish  spots  upon  the  raucous 
mcnibrane.  grayish  white,  and  tif  small  size,  unless  made  larger  by  the  eon- 
iluencc  of  sfveral  into  one  another.  They  usually  have  a  narrow,  red  areola. 
They  arc  most  numerous  on  the  edges  and  dorsum  of  the  tongue  and  on  the 
fneniini,  but  they  ulsn  ncciir  on  the  lips  and  checks.  The  attempt  to  remove 
the  white  spot  with  forceps  never  succeeds,  but  it  causes  blcM'ding.  In  addition 
to  the  genuine  apbthie  there  are  almost  always  the  signs  of  a  common  stoma- 
titis, which  may  Ijc  mild  or  severe.  The  white  spots  are  due  in  part  to  a 
thickening  and  opacity  of  the  epithelium^  and  in  part  are  said  to  be  caused 
by  the  formation  of  a  fibrinous  exudation,  which  jK^netratos  the  most  super- 
ficial layers  of  the  mucous  mend>rane.  If  the  necrotic  epithelium  is  cast  off, 
the  aphthous  spot  develops  into  a  little  ulcer,  wliieh  often  heals  promptly,  but 
which  maybe  very  obstinate. 

The  disease  o<curs  chiefly  in  children,  and  especially  frequently  at  the 
time  of  the  first  dentition.  The  child  is  iif^nally  restless,  often  somewhat 
feverish,  and  evidently  suffers  ]»ain  when  musing.  Generally  there  is  con- 
siderable salivation.  The  lymph-glands  may  be  a  little  enlarged.  On  the 
outer  skin  in  the  neiirbborhood  of  the  mouth  there  may  also  appear  a  few 
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blisters  and  piistiiles.  These,  nf*  a  rule,  have  no  connection  with  herpes, 
although  a  mil  iniirouii-nu'inliraTie  herjies  does  exist,  and  now  and  then  gen- 
uine herpes  may  Appear  in  assoeiatinn  with  aphthous  stomatitis.  The  disease 
is  not  rare  in  adult.s.  Jfany  individual  are  especially  liable  to  it,  and  very 
frequently  have  little,  while,  and  often  very  painful  8jH>ts  here  and  there  on 
the  tongue  or  elsewhere  in  the  mouth.  Tliese  have  a  tendency  to  develop 
into  ulcers  which  are  u^^ually  superficial,  but  sonietimes  deep.  They  may 
prove  very  troublesome,  from  their  fre<|uent  recurrence  and  the  hindrance 
they  cause  to  speaking  and  iiiai?tieation. 

With  the  exLC'])tion  of  the  form  just  dencribed,  which  is  eonstnutly  re- 
lapsing, aphthae  almost  always  run  a  fnvoralile  course.  There  is  usually  com- 
plete recovery  in  a  week  or  two.  The  treatment  of  children  consists  in  carefnlly 
washing  out  the  mouth  with  cold  water  or  mild  disinfecting  lotions.  If  the 
spots  do  not  disappear,  we  can  paint  ihem  witli  a  solution  of  borax  (1  to  30), 
of  ]^ermangamlte  of  [lotnsh  (I  to  l.^iO),  n  five-per-eent  sohilion  of  sulpliote  of 
zinc.  If  some  of  the  places  are  especially  painful,  parlieularly  in  adults,  we 
may  touch  them  with  lunar  caustic,  when  they  usually  are  soon  cured. 

It  is  often  a  very  dilficult  inntter  to  treat  chronic,  recurrent,  aphthous 
stomatitis,  and  the  uleenitions  which  nre  oeeasioned  by  it  in  adults.  Cauter- 
ization with  lunar  caustic,  ehroniic  acid,  nnd  similar  agents  usually  does 
more  harm  than  good.  None  of  the  ordinary  mouth  washes  has  any  great 
effect.  A  much-praised  remedy  is  the  chewing  of  bilberries,  either  fresh  or 
boiled,  for  several  minutes  several  times  a  day,  and  we  have  ourselves  tested 
it  in  some  cases  with  good  results,  i'l^oine  physicians  also  reeotnmend  tlie  in- 
ternal use  of  iodid  of  potassium,  or  small  doses  of  calomel.  It  is  remarkable 
that  habitual  aphthous  stomatitis  sometimes  ceases  completely  for  months — 
for  example,  upon  change  of  residence  or  during  a  visit  to  the  country — but 
then  appears  afresh  without  special  cn;ise. 

In  conclusion,  as  to  jetiolngi,  infection  is  a  most  likely  cause,  if  we  con- 
sider that  small  ojiidemics  or  endemics  have  repeatedly  occurred.  Lately  at- 
tention has  t)oen  called  to  the  possibility  that  the  milk  of  cows  suffering  from 
hoof-nnd-ninuni  disease  may  be  a  source  of  inftrtion.  That  infection  of  this 
sort  uuiy  cktut  .^ieenis  to  us  indubitable,  from  the  experience  of  others,  as  well 
as  our  own.  In  such  cases  there  is  not  only  a  severe  ajdithous  stomatitis,  but 
a  development  of  vesicles,  pustules,  or  even  extensive  purulent  inllanimation 
affecting  the  fingers  and  nails^  and  oeeasionally  the  hands,  arms,  and  fiMjt, 
and  otiier  parts  of  the  body  surface.  Fretjuently,  at  the  same  lime,  slight 
febrile  syniptoms  and  gastro -intcslinal  disluilances  occur.  Most  cases  of  this 
kind,  though,  pursue  a  fnvorahle  course,  Imt  a  few  epidejiiies  have  been  described 
in  which  the  disease  became  dimgerous  to  life  because  of  constitutional  sepsis. 

Of  course,  it  is  obvituis  that  not  all  eases  of  aphthfius  stomatitis  liave  an 
iptiological  relationship  to  the  hoof-and-uiouth  disease  of  animals.  In  the 
usual  milder  forms  there  are  probably  other  perhaps  not  always  identical  in- 
fection agents. 

There  is  a  special  form  known  as  Bednar's  aphthro.  In  newborn  children 
white  patches  arc  not  infre<p]ently  found  lying  symmetrically  on  both  halves 
of  the  hard  palate  near  the  alveolar  jjrocesses,  and  persisting  till  about  the 
third  month.  These  plaques  are  not  syphilitic,  although  they  were  formerly 
in  some  cases  thought  to  be  so.    They  are  probably  due  merely  to  the  tongue 
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pressing  upon  the  thin  mucous  merahram*  during  nursing.  Oenernlly  they 
do  no  harm  ;  but  in  marantic,  ncgleoti?d  chihlren,  they  may  develop  into  quite 
deep  ulcers.  In  that  case,  repeated  cauterization  with  a  fivc-per-cent  solution 
of  argentic  nitrate  is  required. 
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CHAPTER    IV 

THRUSH 
(Soar.     MuQuei.     Spnut) 

.Stiology. — Weak  and  artificially  nourished  children  are  particularly  liable 
to  this  diseafic;  but  it  also  attacks  adults  wiio  are  suffering  from  phthisis, 
carcinoma,  and  severe  typhoid  or  typhu^j  fever.  In  it  grayish-white  deposits 
are  developed  uj>on  the  buccal  and  pharvngeal  mucous  membrane.  The  mi- 
croscope shows  these  collections  to 
be  fungi  (Fig.  68);  there  are  a 
inultilu<ie  of  oval  epores,  or  conidia. 
and  a  (angled  mass  of  long  myce- 
lium threads.  The  i>otanical  posi- 
ticm  of  tlie  thrush  fungus  (oidiuni 
albiraus)  is  not  yet  entirely  clear. 
(irnwit/.  mainlained  that  the  thrush 
fungus  i^i  a  s|iniiiting  fungus,  and 
nearly  related  to  the  mold  fungi 
(myctHlernirt  vini,*  or  saccharomycea 
albicans — Keea).  It  seems  to  be  a 
sort  of  trnnsitional  form  between 
the  sprouting  fungi  and  the  threa<i 
fungi,  inaj^niueh  as  it  appears  both 
in  the  yt^af^t  form  and  also  in  the 
form  of  thread-like  mycelia.  Plaut, 
acpording  to  hi;*  investigations, 
makes  the  llirusti  fungus  idniitical  with  the  monilia  eandiila,  which  lielong 
to  the  TorulaceH'.  At  any  rate,  the  tfirush  fungus  is  widely  distributwi,  for 
the  development  of  thrush  npon  the  mucous  tneinbrane  of  the  mouth  and 
throat  is  a  frcMjui^ut  phenomenon,  nspecially  in  ill-nourished  children.  Nurs- 
ing hotlk's  and  Ihe  nijtples  use<3  upon  them  are  probably  not  infrequently 
the  iigi'uts  by  which  tht^-  disease  is  conveyed. 

Symptoms. — Tlie  mucous  membrane  of  the  tongue,  cheeks,  and  soft  palate 
is  usually  somewhat  red  and  swollen.  Upon  it  we  see  at  first  sninll,  punctate, 
white  s])at>:.  which  may  gradually  spread.  When  this  coating,  which  is  at 
first  wliite,  beeomes  more  extensive,  it  assnnu^s  a  more  dirty  yellow  or  brown- 
ish colur.  Microscopic  investigations  have  shown  that  the  fungus  develops 
first  in  the  middle  layers  of  the  epithelium.  From  this  starting  point  it 
grows  not  only  upward,  but  also  downward  into  the  mucous  membrane.  If 
tiie  growth  is  abundant,  it  is  easy  to  scrape  off  the  upper  layers,  and  make  a 

'  Mycoderma  vini  u  thatfuugus  which  ia  foiuid  in  the  devolopment  ol  viaegar  from  alcohol^ 
wheo  alcoholic  beverages  sour. 


Fio.  68.— Thrush  fuiiKus  from  mouth. 
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diagnosis  by  aid  of  the  microscope.  In  cxuj^^erated  cases  the  growth  may 
even  extend  from  tlie  pliarynx  into  the  upper  part  of  the  oeftopliagiis  and  the 
entrance  of  the  larynx;  hut  wc  only  rarely  find  thrush  in  the  htrynx  itself, 
or  the  nostrils,  or  Ihi.*  nloniach  and  intestines — hrieily,  in  places  where  there 
is  cylindrical  epithelium.  In  exrefrtiniiid  cases  the  thrush  fun;^us  may  ex- 
tend its  growth  through  the  wall  of  a  blood  vessel,  amJ  so  reach  the  circula- 
tion. Usually  thrombosis  of  the  affected  vessel  takes  place,  but  the  metastasis 
of  thrash  to  the  bratn  and  the  kidneys  has  been  observed.  If  abscesses  are 
associated  with  these  processes  they  depend  upon  the  simultaneous  intrusion 
of  pyogenic  cocci. 

As  a  rule,  thrush  is  accompauithl  by  a  more  or  less  severe  stomatitis.  The 
fluids  of  the  mouth  have  an  acid  reaction.  Xursing,  or  chewing,  and  swal- 
lowing are  painful.  Still,  it  is  a  *|ue!^tion  whetlier  tlie  stomatitis  is  due  to 
the  fungus,  or  whether  it  prepares  tlie  territory  for  the  fungus  to  settle  in. 
Xureing  infants,  who  suiter  from  thrush,  often  have  diarrhea  or  marasmus 
at  the  same  time,  which  latter  affections  are  more  probably  the  cause  than 
the  result  of  the  thrush.  If  vigorous  and  healthy  t^ucklings  are  attacked  by 
thrush,  the  disease  is  usually  quite  hnrndess.  (piickly  vanishing  if  prnper 
cleanliness  is  maintainwi.  In  sickly  cliildren.  parlicuiiirly  if  lH)tlle  feil,  the 
appearance  of  the  disease  is  very  ominous.  The  children  become  very  restless 
and  hoarse.  The  mucous  meml>rane  of  the  mouth  and  pharynx  is  dry  and  of 
a  dark  color.  The  ingestion  of  food  is  almost  impos.sihle.  In  adults,  as  we 
have  saiil,  thrush  is  with  few  exceptions  confined  to  p(rsons  greatly  prostrated 
by  such  diseases  as  severe  typhoid  fever  or  tuberculosis,  and  from  this  point 
of  view  it  is  an  unfavorable  BjTiiptom. 

Treatment. — To  prevent  the  development  of  thrush  in  cliilflren,  the  mouth 
must,  if  possible,  be  wiped  out,  each  lime  they  drink,  with  a  cloth  wet  in  cold 
water;  and  if  adults  are  very  ill,  they  recpiire  efjual  attention  in  this  regard. 
As  soon  as  we  see  the  first  traces  of  the  disease,  we  should  touch  the  parts 
attacked  with  a  brush  wet  in  an  aqueous  solution  of  borax  (1  to  2f>).  Hnney 
should  not  be  added  to  the  borax  solution,  as  is  often  unwisely  done.  Another 
good  solution  is  bicarlx>nate  of  soda  (1  to  10).  jwrnianganate  of  potash  (1  to 
150),  or,  in  severe  cases»  bicklorid  of  mercury  (1  to  100,000).  If  the  thrueh 
extends  into  the  oesophagus  an  efficient  remedy  (Baginsky)  is  said  to  be  the 
internal  administration  of  resorcin.  in  a  one-half-  to  one-per-cent  solution, 
the  dose  being  a  teaspoonful  every  two  hours.  The  food  shouhl  contain  as 
little  sugar  as  possible,  as  this  furnihhes  a  favorable  culture  medium  for  the 
thrush  fungus.  Mild  cases  can  usually  be  cured  by  the  remedies  named.  If 
the  thrush  has  once  got  a  vigorous  start  in  the  mouth  of  marantic  children, 
or  of  atlults  sulTering  from  an  incurable  disease,  it  must  be  confessed  that  we 
often  fail  to  check  ita  growth. 


CHAPTER   V 

DISEASES   OF   THE   TON'GUE 

TNTLAM3r.\TiON  of  the  true  lingual  parenchyma  is  quite  rare,  although  the 
tongue's  mucous  surface  is  frequently  involved  in  the  various  diseases  of  the 
mouth. 
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1.  Acute  Parenchymatous  Glossitis. — This  is  the  name  given  to  an  inflam- 
^matorv  infiltration  i)f  iUv.  whole  or  a  part  uf  the  tongue,  usunlly  eniling  in 
abecees.  A  frequent  c^use  is  tlie  sting  of  a  \>ee  or  wasp,  or  it  may  follow 
burns  or  severe  cauterization.  In  the  rare  instances  when  it  is  apparently 
spontaneous,  it  is  pr<^bable  that  some  little  wound  has  afforded  ingress  to  the 
inflammatory  poison. 

An  important  role  seems  to  be  played  by  the  lymph  follicles  in  front  of 
the  attachment  of  the  epiglottis — the  so-called  lingual  tonsil,  which  may 
serve  as  a  port  of  entrance  for  the  infectious  material. 

The  syniptonivS  of  acute  glorisilis  are  very  violent  in  the  severer  cases.  The 
tongue  is  enormously  swollen,  so  as  sometijues  to  protrude  from  the  mouth. 
It  has  a  thick,  soft,  purulent  coating,  and  sometimes  presents  excoriations  and 
ulcerations.  The  patient  has  violent  pain.  Tiilking  and  eating  are  almost 
impoHtiihle.  There  is  usually  catarrhal  inllummalion  of  the  rest  of  the  mouth 
and  profuse  and  very  annoyinj?  pnlivntion.  The  tongiio  may  swell  t^o  much 
08  to  cause  dyspua^a  and  more  or  less  sutTocation.  The  submaxillary  lymphatic 
glands  are  also  more  or  less  swollen.    There  is  usually  fever. 

Treatment  consists  i[i  the  employment  of  ict*  anil  the  vari<ms  mouth  washea 
{vidf*  tiuftrti).  Afi  soon  as  fluctuation  is  ohtained.  we  must  give  exit  to  the 
pus.     Often,  however,  the  abscess  opens  sponlancousty. 

Frequently  the  swelling  is  very  distinctly  Hinitod  to  one  half  of  the  tongue. 
Evacuation  of  the  pus  is  usually  followed  by  a  rapid  abatement  of  the  dis- 
comfort and  ci)ni[flete  recovery. 

3.  Qlossitis  Dissecans. — This  is  a  chronic  disease,  of  comparatively  rare 
occurrence  and  unknown  aetiology.  It  causes  the  gradual  developuient  upon 
the  surface  of  the  tongue  of  a  number  of  deep  fissures  and  indentations,  giv- 
ing the  organ  an  uneven  and  ragged  look.  The  pain  is  due  to  the  frequent 
presence  of  excoriations  and  ulcers  in  these  iissures. 

Tlie  trouble  is  not  intrinsically  dangerous,  nor  does  it  need  special  treat- 
ment. We  must  try  the  same  remedit»s  which  have  been  mentioned  above  in 
connection  with  the  various  forms  of  stomatitis,  such  us  antiseptic  mouth 
washes,  the  chewing  of  bilberries,  etc.  If  ulcers  are  present  they  sometimes 
require  cauterization  with  lunar  caustic. 

3.  Lingual  Psoriasis.  (Ttih^it^;  Ichthyosis  finf/utt  cl  oris,)  Leucoplacia. 
— Psoria^iis  linrjutr,  again,  is  a  superficial  disease,  the  aptiology  of  which  is  un- 
known. It  consists  in  localized  circular  hyjicrplasia*  of  the  epithelium  of  the 
tongue,  rarely  conjoined  witii  similar  sj>otK  upon  the  cheeks  and  lips.  The 
central  [inrlion  of  mucous  membrane  wfiich  is  purroundcd  by  this  whitish, 
slightly  rained,  and  more  or  tcsa  circular,  wall  of  epithelium,  is  abnomially 
smooth  and  nf  a  reddish  color.  T''sunny  the  tongue  takes  on  a  resemblance  to 
a  map  (tintjua  grographira).  The  disease  generally  persists  for  ycars^  and 
without  sj'mptoms  except  in  severe  cases.  Often  it  is  found  by  chance  in  in- 
dividuals who  l»ave  known  nothing  about  the  unusual  appearance  of  their 
tongues.  Still,  it  may  cause  a  liypochondriac  endless  anxiety,  e-specially  if 
he  takes  it  to  be  syphilitic. 

This  last  statement  applies  still  better  to  a  peculiar  disease  allied  to 
psoriasis.  It  is  <'alled  Intcoplacia,  and  afTccts  tlie  mucous  mend>rane  of  the 
tongue  and  mouth.  Usunlly  it  causes  the  appearance,  on  the  lateral  borders 
of  the  tongue,  of  dull  whitish  spots,  which  have  the  look  of  scars,  and  are 
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generally  somewhat  notched.  As  a  rule,  the  lower  surface  of  the  tongue  and 
tlie  chetyks  display  at  llie  same  time  similar  white- spoU,  which  are  evidently 
due  merely  to  thickening  of  the  epithelium.  Certain  spots  may  disappear, 
hut  they  are  sure  to  be  replaced  hy  ntlicrs,  so  thai,  ho  far  as  has  yet  been  ob- 
served, the  disease  must  be  regardod  as  incurable.  Still,  it  is  not  of  great 
importance,  as  a  rule,  for  in  many  cases  the  local  discomfort  is  very  slight. 
If  the  indentations  along  the  aides  of  the  tongue  become  cracked  or  ult*eraled, 
then  there  may  l^e  great  ])ain.  Leucojilacia  is  very  nften  associated  with  bodily 
states  of  neurasthenia,  or  liypochundriasis,  particularly  if  the  malady  ajipears 
a  person  with  a  syphilitic  taint,  which  happens  with  remarkable  frcfiaency. 
But  it  is  certainly  not  to  be  regarded  as  a  tertiary  symptom,  ratlier  perhaps 
as  a  sort  of  sequel  to  syphilis,  although  many  cases  have  no  connection  what- 

ver  with  the  latter  disease.     Aiitisypbilitic  treatment  is  invariably  useless. 

t  is  for  this  very  reason  important  that  the  physician  should  be  well  ac- 
flnainted  witli  leucoplacia,  that  bu  may  spare  his  patient  needless  anxiety  and 
ineffectual,  or  perhaps  actually  harmful,  treatment  with  mercury.  The  dis- 
ease has  no  relalion  to  excessive  snmking,  i>no  jiroof  uf  which  is  that  we  have 
Been  the  conditiitn  in  wonu'n.  The  only  danger  of  leucopbicia  is  that  some- 
times lingual  carcini^rna  may  eventually  ilevehtp  (m  the  sptti  airecled  with  it. 
e  have  in  this  case  to  deal  with  a  process  which  is  analogous  to  the  devel- 
opment of  vcntricuhir  currinoma  in  the  scars  of  old  ulcers,  or  of  cancer  of 
the  gall  bladder  subsc<|uently  to  galktones.  Treatment  is,  as  we  iinve  said, 
usually  unsuccessful.  Still,  tliorougb  elcjuilincss  and  good  care  of  the  innutb 
may  avert  any  great  discomfort.  We  may  try  the  effect  of  painting  tlie  .spots 
^-with  a  four-per-cent  solution  of  borax,  or  a  five-per-cent  solution  of  chromic 
acid.  The  use  of  an  alcolH>lic  solution  of  salicylic  acid  (salicylic  aciil,  1  part 
to  5  parts  each  of  spirit  of  wine  and  distilled  water)  is  sai<l  to  l>e  still 
more  efficient.  Lately  the  frequent  clicwing  r)f  boilinl  bilberrie'*  has  l>een 
recommended  for  leucoplacia.  and  we  have  had  good  results  from  this  pro- 
cedure. 

4.  The  Black-Hair  Tongue.  (Mt'Ianotrirhia  llngun'.) — 8ometitnes  we  find 
at  the  base  *if  the  tongue  a  circumscribed  area  which  ap|>oars  to  be  eovcrcd  with 
short  black  hairs.  Closer  examination  shows  that  we  liave  to  deal  with  unu- 
sually long  and  dark  pigmented  filiform  papilla?.  The  condition  is  entirely 
liarmless  and  causes  no  symptoms  or  only  insignificant  ones.  It  is  usually 
cured  by  painting  with  a  ten-[)er-cent  alcoholic  solution  of  salicylic  acid,  or, 
if  need  be,  by  curetting  with  a  sharp  spoon.  Another  variety  of  black  pig- 
mentation of  the  tongue  has  been  occasionally  observed  due  to  a  black  fungus 
(mucor  niger). 


CHAPTEH    VI 

NOMA 
{Cancrum  oris.     WattT'cancer) 


Noma  is  a  gangrene  of  the  cheek,  attacking  chiefly  feeble  and  sickly 
^children.    The  disease  is  rare.    It  may  be  primary,  but  it  is  usually  a  sequel 
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of  severe  diseases,  Buch  as  measles,  scarlet  fever,  typluis  ami  typhoid  fevers., 
and  piifunionia.  Now  and  then  it  has  been  observeil  in  adults.  A  priori^  it 
is  extremely  probable  that  noma  is  due  lo  some  parasitic  niit-roiirganidni,  al- 
tliou^^h  the  iiil'ei'ticiUB  a*(L'uts  Imve  not  l>een  definitely  determined.  Several 
investi^Mlors  huvu  sug^ented  the  bypothesin  thai  the  exciting  cause  of  noma 
is  identical  witli  Ihc  inftx-tious  agent  of  the  so-ciilled  ■"  eaif  dipiitheria,"  the 
Bacillus  necrosfos.  It  deserves  mention  that  noma  is  said  to  nec^ur  with  much 
greater  relative  frequency  in  moist  regions  along  the  coast — for  example,  in 
Holland — than  in  tierniany. 

Th*'  diseane  betfinn,  withrmt  any  evident  occasion,  in  an  insignificant  Rpnt 
of  gangrene  on  the  inner  surface  of  the  cheek — that  is,  in  the  mucous  mem- 
brane. It  ia  usually  situated  near  the  corner  of  the  mouth.  Externally,  the 
parts  are  soon  swollen  by  cnllateral  tudeum,  and  the  whole  cheek  gradually 
becomes  hanl  and  infiltratetl.  At  first,  all  we  see  upon  the  mucous  membrane 
is  a  dirty  greenisli  sjMit  not  much  larger  than  a  silver  dime,  hut  soon  the  whole 
cheek  and  the  neigbburing  jmrts  are  one  mass  of  gangrene.  Bits  of  dead 
tissue  come  away,  and  I'oul-smeUiiig  iclior  flows  constantly  into  the  mouth. 
The  collateral  onlenin  nmy  liniiily  peivaile  the  entii-e  half  of  the  face.  The 
neighboring  lyinph-ghuuls  are  always  greatly  swollen. 

This  condition  is,  as  a  rule,  aceom])anied  liy  fever,  often  reaching  or  ex- 
ceeding 104^  F.  (lif  C).  The  general  health  may  indeed  for  a  time  be  aston- 
ishingly little  affect eil ;  but  grailually  prostration  comes  on,  or  even  general 
sepsi.^  (b'Vi«l([[»s,  with  fever,  stnpor,  ami  delirium.  Freiiiienlly  lobular  pneu- 
monia, which  may  have  a  gangrenons  cliaractcr,  ia  produced  by  the  inhalation 
of  sloughing  bits  of  tissue;  and  often  the  ichor,  l>eing  swallowed,  excites  vio- 
lent and  offensive  diarrhea.  The  \tn'n]  dist'otiifort  is  not  really  very  consid- 
erable in  mast  cases»  compared  to  the  severity  of  the  diseasie.  There  may  even 
be  no  pain  felt  whatever. 

The  prognosis  is  almost  always  fatal.  Death  sometimes  occurs  suddenly 
from  collapse.  Sonielimes  it  comes  at  tlie  end  of  three  or  four  weeks,  from 
a  gradual  sinking  of  the  bodily  powers.  I?erovery  has  been  seen  in  only  a 
few  cases ;  there  is  n  line  of  deiuarcation  formed,  the  slouglin  come  away,  and 
a  slow  c<)nvalescence  follows,  leaving  extensive  and  usually  very  disfiguring 
soars  behind. 

Treatment  must  have  for  its  chief  obje<t  tn  check  further  extension  of  the 
gangrene,  by  removing  all  parts  that  are  already  tlestroyed.  l^cal  cauteriza- 
tion witii  concentrated  liydrocbloric  arid,  or  fvuning  nitric  acid,  or  lunar 
caustic,  or  cblorid  of  iron,  is  usually  futile.  It  is  probably  the  best  way  to 
remove  all  the  gangrenous  portion  by  means  of  Parpielin's  thermocautery. 
At  least  in  the  early  stages  of  noma  we  may  hope  something  from  tbisi  melho<i 
of  treatiiicnt :  but  if  the  case  is  far  advanced,  we  can  hardly  expect  lo  accom- 
plish nmeli. 

We  should  also  disinfect  the  mouth  as  thoroughly  as  possible.  The  most 
efficient  means  is  to  syringe  it  out  with  solutions  of  jieroxid  of  hydrogen  or 
permanganate  of  potash.  We  should  do  our  best  to  maintain  the  patient's 
strength. 
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PAK0T1TI8 

(Mumpa) 

ROTiTis,  or  inflammation  of  t!ic  [mrotid  gland,  appears  not  only  aa  a 
ir.  j^riniarv,  intVutiouH  (liHeai?*',  usuflUy  epideni 
coinplitalioii  of  numerous  otlicr  severe  diseases. 
nsidered  seijarately. 


Hocondi 
These  two  forms  should  be 


1.     IDIOPATHIC,  PRIMARY  PAROTITIS  (EPIDEMIC  MUMPS) 


I 


Etiology. — The  disease  occurs  in  epidemics  that,  although  not  very  fre- 
quent, may  be  quite  extensive.  Kndemies  also  occur,  iti  barracks  and  k<.'IiooU; 
and  here  and  there  a  sporadic  ca,«e  is  seen.  Children  and  young  adults  are 
»ost  lial»Ie  to  it.  Xursing  infants  enjoy  a  niarke<l  inununity,  as  well  as 
Idcrly  persons.    Males  an*  much  uflerier  attacked  Ihau  fcmak'S. 

There  can  be  no  duuht  that  luuiups  is  a  sjwcilic  iureclious  disease,  and 
claims  have  already  been  niude  of  the  discover}*  of  its  s|>eciric  bacillus,  but 
these  lack  confirTiiaiion.  Still,  it  is  natural  to  suj>pnse  that  the  iufcctious 
matter  reaches  the  ijlaiul  by  way  nf  Stent's  duel.  NiiiueniUR  observations  sup- 
port the  view  that  the  discasi:"  is  directly  cnntagidus :  Imt  the  dc*;ri»e  of  uon- 
la^onsness  is  not  great.  Perhaps  the  saliva  of  patients  has  something  to 
do  with  the  extension  of  epidemic  mumps  through  coughing,  etc.  The  fieriod 
of  iiu-niiation  seems  to  vary.     On  the  average,  it  Is  about  fourteen  days. 

Clinical  History. — Tht-rc  nuiy  he  a  pnulrorna!  stage  of  one  or  two  days, 
wiili  mild  feverish  symptoms.  Tlie  disease  itself  begins  with  swelling  of  one 
jMtrotid  gland.  Tlie  swelling  is  directly  below  and  in  front  of  the  lobe  of 
the  ear,  which  is  gratlually  pushed  upward.  In  the  next  few  days  the  swell- 
ing rapidly  increases,  and  it  nn<l  the  oi>lhiteral  O'dfuta  of  the  cheek  and  tl<Jor 
of  the  mouth  may  become  very  t-onsiderable.  The  face  is  nnieh  di:*tt»rted,  Imt 
often  make?  a  very  comical  impression,  espeiiaily  n^  everybody  knows  how 
liarmle&s  tlie  disease  is.  In  most  cases  tlie  other  gland  also  swells  a  few  days 
later. 

Suppuration  scarcely  ever  occurs  in  genuine  mumps.  If  it  is  seen  as  a 
rare  excepti^'O,  it  is  pmhaldy  due  to  secondary  infection.  The  swelling  often 
becomes  eery  hard,  (Jeaerally  it  has  a.  somewhat  doughy  consistency.  The 
<!orres])onding  portion  of  skin  is  usually  pale  and  shiny.  The  subnuixillary 
gland  n<»t  infrc"|ueutly  swells  also  in  addition  to  the  parotid,  and  this  nuiy 
occur  upon  i>iie  or  both  sitles  of  tlie  neck.  IVn/ohlt  has  observed  cases  ia 
wiiich  the  subtua.villary  and  sublingual  were  swollen,  but  not  the  parotid.  We 
ourselves  hiive  seen  a  swelling  of  the  Buhmaxillarv  precede  the  parotitis.  Tlie 
suhlingmil  gland  also  strems  sometimes  to  l>e  involved  with  the  parotid. 

The  local  discomfort  is  moderate  in  most  castas.  There  arc  local  pain  and 
difTicnItv  in  chewing,  but  h-ss  in  swallowing  and  talking.  Often  quite  a  severe 
stomatitis  deveIo]>3,  with  foul  breath. 

There  sometimes  seems  to  be  almost  no  fever.  ITsually  there  is  a  mod- 
erate elevation  of  temperature.     Often,  however,  it  reaches  102.5"  to  104"  F. 
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(39"  to  40®  0. ).  Only  occasionally  has  there  been  a  case  with  grave  tj^phoidal 
sytiiptoms.  We  have  frequently  observed  her|>e8  labialis  in  inuiu|)s.  In  rare 
cases  a  splenic  enlnrgcnienl  can  be  demonBtrated. 

Cow  plications. — It  is  not  rare  for  men  to  have  a  swollen  testicle  with  in- 
flammalor)'  serous  exudation  into  the  (unica  vaginalis,  which  may  he  quite 
painful,  but  which  usually  subsides  in  a  few  day.^.  The  orchitis  is  uf^ually 
ushered  in  with  a  fresh  rise  of  fever.  Kesultant  i»uppuratiou  is  a  rare  occur- 
rence. Once  we  saw  the  orchitis  appear  several  days  before  the  swelling  of 
the  parotiil  ghun].  Double  orchitis  is  rare.  In  boys  this  complication  is  much 
more  exceptional  than  in  adults.  Some  (ibscrvcrs  Imve  monlioned  analogonft 
Bwellings  of  the  female  genitals  (oophoritis)  and  manini*,  but  this  is  doubt- 
ful. Ottier  complications,  as  facial  paralysis,  acute  nephritis,  pneumonia, 
etc.,  arc  rare. 

Prognosis. — The  prognosis  of  epidemic  parotitis  is,  as  we  have  said,  almost 
always  favorable.  The  trouble  seldom  lasts  more  than  a  week  or  ten  days, 
M-ben  the  swelling  goes  down,  and  the  patient  completely  recovers.  Possible 
but  exccptiouul  se<jueke  are:  ptyalism,  ceyaatiitu  of  tl»e  salivary  secretion, 
chroni<'  swelling  of  the  panitid,  deafness-j  and  ulropby  of  the  testicle. 

Dia^oais. — The  diagnosis  is  easy.  Tliu  oufy  thing  to  exclude  is  swelling 
of  the  iymph-glanda,  and  they  never  have  exactly  the  same  location  as  the 
parotid. 

Treatment. — Special  treatment  is  hardly  necessary.  Children  should  be 
kept  in  bed.  Usually  ?onic  sidvc  (Unolin)  is  applied  to  lessen  tlu^  feel- 
ing of  tension.  If  resolution  is  tedious,  we  may  paint  the  swelling  with 
iodizpil  vaaogen  or  with  tincture  of  iodin;  or  we  may  prescribe  iodoform 
ointment  (1  to  ir»).  If  there  is  orchitis,  the  te.sticle  must  be  elevate<l,  as 
by  a  suspensory  bandage.  If  the  pain  and  swelling  are  marked,  an  ice 
bag  should  be  applied. 


■ 
■ 


2,     SECONDARY   STJPPURATrVE   PAROTITIS 

This  secondary  fonn  may  be  a  complication  of  any  grave  disease.  In  most 
cases  it  is  due  to  inflammatory  agents,  probably  staphylococci  in  most  cases, 
generated  by  decitnipusition  of  the  contents  of  the  mouth,  which  agents  reach 
the  gland  tlirough  Steno's  duct.  It  was  formerly  the  universal  belief  that  the 
infection  whs  jiietastiilic,  being  conveyed  through  tlie  blood  vessels;  but  it 
is  not  certuiu  whether  this  occurs.  It  is  probable  that  the  pyiemic  form  is  in 
many  instances  thus  produced.  Secondary  parotitis  is  most  frequently 
observed  in  typhus  and  typhoid  fevers.  It  is  also  seen  occasionally  in  all 
other  severe  acute  diseases,  and  in  jilitbisis  and  cur^'inoma. 

The  parotid  ghind  swells,  just  as  in  the  jirininry  iliscase.  It  is,  however, 
much  ol'lcncr  of  excessive  size^  and  in  the  maj<>rity  of  cases  suppuratc*s.  If 
one  has  an  opportunity  to  make  an  auto])8y  nn  such  a  case  of  secondaiy  paro- 
titis in  its  early  stages,  the  cross-section  of  the  swollen  gland  presents  a  large 
nund»cr  of  rather  small  discrete  abscesses.  These  finnlly  unite  to  form  one 
larger  al)sci*ss,  wliich  usiuilly  discharges  outward  through  the  skin  or  info  the 
external  auditory  meatus.  Sonu'times  the  parol  id  suffers  from  gangrenous 
inflammation,  and  there  is  often  extensive  sloughing.  If  such  a  case  finally 
gets  wellj  stJH,  as  a  rule,  some  permanent  injuries  have  been  inflicted:  there 
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is  facial  paralysis,  due  to  destruction  of  the  facial  nerves,  or  deafness,  caused 
by  an  extension  of  the  inflammation  to  the  middle  ear. 

The  treatment  of  secondary  parotitis  is  that  of  any  suppurative  inflamma- 
tion. We  may  at  first  try  to  scatter  the  swelling  by  ice  or  a  compress  wet 
with  alcohol,  but  this  usually  fails.  As  soon  as  fluctuation  is  detected,  the 
spot  must  be  incised,  and  a  drainage-tube  inserted.  The  prognosis  depends 
chiefly  on  the  nature  and  course  of  the  original  disease. 

3.     MIKULICZ'S  DISEASE 

This  is  a  rare  and  still  very  obscure  malady,  which  is  characterized  by  a 
chronic  swelling  of  the  salivary  glands,  particularly  the  parotids,  but  also 
involving  the  submaxillary  and  the  sublingual  glands,  and  occasionally  the 
lachrymal  glands.  In  addition,  there  is  usually  a  general  aneemia.  Tlie 
patients  very  frequently  develop  tuberculosis  later.  Treatment  has  little 
effect  and  must  be  purely  symptomatic.  The  attempt  to  reduce  the  swollen 
glands  by  regular  X-ray  treatment  is  to  be  recommended. 


CHAPTER   VIII 
ANGINA   LUDOVICI 

The  name  angina  Ludovici  is  applied  to  a  rather  rare  phlegmonous  in- 
flammation of  the  floor  of  the  mouth,  first  described  by  the  Wiirttemberg 
physician,  Ludwig.  Probably  this  is  not  occasioned  by  a  specific  cause,  but 
is  only  a  si>ecial  localization  of  the  ordinary  germs  which  occasion  sup- 
puration. Its  starting  place  seems  to  be  the  subnmxillary  gland,  at  least 
in  most  cases.  It  may  be  primary,  or  a  complication  of  other  severe  acute 
diseases. 

Angina  Ludovici  usually  begins  with  swelling  in  tlie  neighborhood  of  the 
submaxillary  gland.  Tiie  swelling  rapidly  incTea:*es,  and  comes  to  involve  the 
whole  floor  of  the  mouth  and  tlie  anterior  surface  of  the  throat.  It  causes 
great  discomfort.  Talking,  chewing,  and  swallowing  are  almost  impossible. 
There  is  usually  fever,  and  sometimes  we  find  the  symptoms  of  general  sepsis. 
There  may  be  great  dyspnoea,  due  either  to  compression  of  the  larynx  or  to 
<cdema  of  the  glottis.  The  final  result  in  some  cases  is  an  extensive  sloughing 
of  the  soft  parts.  This  has  the  special  name  of  eynanche  gangrmiosa.  In 
other  cases  an  abscess  forms,  and  points  outward  or  into  the  oral  cavity.  The 
swelling  is  sometimes,  though  seldom,  reabsorbed. 

The  prognrtsis  sliould  always  be  guarded,  for  severe  constitutional  symp- 
toms and  a  fatal  ending  are  not  infrequently  seen,  particularly  if  the  patient 
has  a  weakly  constitution.  There  may  also  be  repeated  exacerbations  and 
relapses. 

Treatment. — At  the  comnioncement  of  the  disease  we  may  make  the  at- 
tempt, in  suitable  cases,  to  chock  the  process  by  local  depletion  and  by  ice; 
but,  as  soon  as  suppuration  or  gangrene  begins,  the  case  becomes  a  surgical 
one.    Now  and  then  the  threatening  asphyxia  demands  tracheotomy. 
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CHAPTER   IX 

AXOMALIEfi   OF   DENTITION 
(Diffleult  Dentition) 


*  1 11  1 »  1 


i.5 


QoAnnnnAi 

Fio.  GO. 


The  processes  of  dentition  play  eo  iniportnnt  a  role  in  the  rlisorders  of 
childhood  that  we  feel  obliged  to  discuss  tlie  ttulijt'rt,  at  least  briefly. 

Tht'  lirnt  aji|K*arance  of  auy  of  the  milk  teeth  u?iially  takes  ])Iaee  when  the 
c]iil<l  it>  Keven  to  innt*  iiiontlis  i>ld  :  it  niay,  however,  ik-lut  either  earlier  (1)6- 
t\*'een  the  fourtli  and  si'venth  niouth^i)  ur  even  later  than  this  jwriod,  A«  a  rule, 
the  two  lower  central  ineiaora  are  cut  first;  then  the  upper  central  iucisonj 
appear,  a  few  weeks  later,  and  next  the  lateral  incisors  of  the  upper  jaw.  In 
the  J>egiiniiii^  of  the  sei-nnd  year  eojiu!  t!ic  lower  lateral  iiaisurri,  and  sonie- 
whflt  later  tlie  four  anterior  molars.  The  four  cariuc,  or  "eye"  and 
"stomach"  teeth,  are  cut  in  the  seeonil  iialf  of  the  second  year;  and  last  of 

all  comes  the  emption   of  the  four  pos- 
terior    molars.      The     first     dentition     Is 
therefore  completed  by  the  end  of  tlie  sec- 
ond or  in  the  Iie>3rinninja:  of  the  third  year, 
with  tlie  development  of  all  the  twenty  milk 
teetli.     The  accompanying  diagram    (Fig. 
(>1>),  after  Vogel,  represents  the  order  in 
which  the  separate  teeth  appear.     In  tiie 
sixth  or  seventh  year  the  milk  teeth  Ijegin 
to  he  replaced  hy  the  permanent  teeth  of  the  second  dentition.    The  milk  teeth 
fall  oat  in  ahout  the  aame  order  as  they  appear.     "  Trouble  with  teething," 
however,  almost  invariably  refers  to  aiinnialies  of  the  firi^t  dentition. 

Noticeable  delay  in  teetliing  i-^  froijvtent  in  coniititulinnally  weakly,  and  par- 
ticularly in  rachitic  children,  in  wiiom  the  teeth  may  develop  not  in  pairs  and 
in  symmetrical  groups,  a^  in  lienlthy  children,  hut  in  irregular  succession.  In 
such  casefi,  gometimes,  all  the  teeth  are  not  cut  till  the  end  of  the  third  year. 
On  the  other  hand,  it  sometimes  happens  that  certain  teeth  appear  very 
early,  or  even  arc  present  at  Itirth.  If  an  abnormally  early  toi^th  is  only 
loosely  inserted  in  the  gums,  it  should  be  removed  with  the  forceps;  for  it 
interferes  with  nursing,  and  injures  the  opposing  surface  of  the  mouth ;  hut 
if  the  tooth  is  lirm  in  its  place,  we  let  it  be. 

During  ttie  eruption  nf  the  teeth  there  is  in  every  child  considerable  red- 
ness of  the  mucous  membrane  aud  an  increased  flow  of  saliva.  The  child 
evidently  feels  an  itching  in  the  mouth,  and  therefore  a  constant  desire  to 
hite  pnmelhing.  It  is  more  restleKS,  L'S])ee!ally  at  night,  and  does  not  lake 
food  as  well  as  usual.  This  simple  catarrh  is  sometimes  aci-ompanied  by  a 
slight  rise  in  temperature,  (H-casionally  there  is  a  severe  stomatitis,  with 
which  fever  aud  thrush  may  be  associated.  These  troubles  should  be  treated 
as  already  described. 

Tn  conscfiuence  of  the  salivation,  and  the  large  amount  of  saliva  which  is 
swallowed,  in  which  the  processes  of  tiecoiiiposition  are  apt  to  develop,  we 
often  see  gastro-intestinal  disea.ses  in  teething  children.  In  most  children  a 
temporary  and  mild  diarrhea  occurs.     We  should  be  particularly  careful  at 
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this  period  about  the  child's  nourishment,  and  in  treating  any  marked  gastro- 
intestinal symptoms.  Experience  shows  also  that  teething  children  are  unu- 
sually liable  to  simple  or  even  capillary  bronchitis,  and  catarrhal  pneumonia. 

Nervous  disturbances  are  often  referred  to  dentition.  The  most  important 
symptom  of  this  kind  is  eclampsia.  The  attacks  are  sometimes  called  "  teeth- 
ing convulsions."  Although  the  laity  go  too  far  in  ascribing  all  sorts  of 
nervous  disorders  to  teething,  still  experienced  specialists  do  recognize  the 
possibility  of  such  an  origin  for  many  cases.  Some  of  the  convulsions  may  in 
fact  be  regarded  as  reflex  {vide  infra  the  chapter  on  the  Convulsions  of  Chil- 
dren, Vol.  II). 

When  the  upper  canines,  or  "  eye  teeth,"  are  being  cut,  there  is  sometimes 
a  unilateral  purulent  conjunctivitis,  which  is  perhaps  to  be  explained  as  an 
extension  of  the  inflammation  by  way  of  the  antrum  of  Highmore  and  the 
nostrils.  Eczema  and  other  cutaneous  eruptions  have  been  often  ascribed  to 
dentition,  whether  justly  or  not  is  doubtful.  Yet  it  is  remarkable  that  little 
children  sometimes  have  an  eruption  of  facial  eczema  with  the  appearance 
of  every  tooth. 

Even  healthy  children  frequently  show  a  marked  circumscribed  hyper- 
aeraia  of  the  cheek  during  the  eruption  of  a  tooth. 

There  is,  of  course,  no  special  treatment  for  difficult  dentition.  Scarifi- 
cation of  the  gums  to  help  the  eruption  of  the  teeth  should  never  be  practiced. 
The  various  disturbances  appearing  during  dentition  are  to  be  treated  on 
general  principles. 


SECTION    II 

Diseases  of  the  Soft  Palate ^  Tonsils j  Pharynx ,  and 
Nasopharynx 

CHAPTER    I 

VARIOUS   FORMS   OF    SORE   THROAT 
{Injlammation  of  the  Soft  Palate  and  of  the  Toneiia) 

ETIOLOGY 

Acute  inflammation  of  the  soft  palate  and  tonsils,  in  its  various  forms, 
is  one  of  the  commonest  of  diseases.  Almost  everybody  has  had  personal 
experience  with  it.  It  is  chiefly  a  disease  of  early  life,  being  infrequent  after 
the  thirty-fifth  year.  Individual  predisposition  to  it  varies  greatly.  There 
are  persons  who  have  one  or  more  attacks  almost  every  year,  while  with  others 
attacks  are  rare  and  insignificant.  In  many  instances  exciting  causes  have 
evidently  been  potent.  Chief  among  these  is  catching  cold;  the  sufferer  has 
had  wet  feet,  or  Itas  been  talking  in  a  damp,  cold  atmosphere.  Most  cases, 
therefore,  occur  in  cool  weather,  although  now  and  then  attacks  may  occur 
in  the  liottest  days  of  summer.  Again,  direct  injuries  of  the  pliar^Tix  may 
produce  the  disease — e.  g.,  the  smoky  atmosphere  of  inns,  combined  with  loud 
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talking  or  shouting;  the  inspiration  of  poisr>nou6  vapors;  c^iuterization  of  the 
mu<ou«  mttmhrane  with  concentrated  acids,  alkalies,  and  other  chemical  agents; 
and  burns. 

Apart,  however,  from  these  last-named  external  irritants  we  have  many 
cases  of  primar>'  angina,  for  wliich  we  nuist  asRumc  an  inftn'tious  ctrigin.  This 
supiK»sition  is  suggested  by  the  Hcvcrity  of  the  coihslilutioiiul  (lislurl)ance,  with 
fever,  the  nature  of  the  locfll  prof-ess  (giving  rise  to  su]jpuratiun),  and  the 
occasional  appearance  of  the  disease  in  an  epidemic  or  enilemic  form.  At  the 
same  time,  exposure  to  cold  and  the  other  exciting  causea  al>ove  mentioned, 
mav  oftt'n  favor  its  development.  With  rognnl  to  the  nature  of  the  infet^tious 
organism,  if  the  tonsillitis  is  of  tlie  supynirative  parenchymatous  variety,  it  is 
certain  that  we  have  to  deal  with  the  ordinary  pus  organisms  (usually  staphy- 
lococci). The  same  is  also  time  of  follicular  tonsillitis,  although  several  dif- 
ferent kinds  of  pathogenic  organisms  may  be  concerned;  thus  we  may  find 
not  only  staphylococci,  streptococci,  and  particularly  diplococci,  but  probably, 
in  many  cases,  even  the  genuine  diphtheria  l»ncillus. 

Frequently  tfie  inflammation  is  due  to  extension  from  neighboring  parts, 
as  in  coryza,  larjTigitis,  and  stomatitis.  In  many  cases  both  affections  are 
simultaneous  results  of  one  connuou  cause.  Finally,  sore  throat  may  l>e  a 
syinptoni  of  many  acute  infectious  diseases,  such  as  scarlet  fever,  measles, 
smallpox,  and  er>'si|xdas. 

To  distinguish  between  an  inflammation  of  the  soft  palate  by  itself  and 
an  affection  of  the  tonsils  is  not  practicable.  In  most  cases  the  tonsils  are 
the  stronghold  of  the  disease;  less  often  we  llud  the  inflammation  limited 
to  the  soft  palate. 
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TJie  most  important  subjective  symptom  of  sore  throat,  and  that  by  which 
it  is  usually  first  recognized,  is  the  dilTicult  imd  painful  deglutition.  The 
pain  is  sometimes  manifest  before  any  objcclivc  changes  are  to  he  seen.  It 
may  in  a  severe  case  be  very  vioknt  and  ilistrcssing.  The  pain  has  a  "dart- 
ing** character,  or  someliines  is  '"burning'';  and  it  is  most  acute  whenever 
the  patient  swall(}ws.  allbough  in  well-iimrked  eases  it  seldom  entirely  inter- 
mits. Swallowing  is  not  only  painful,  hut  it  is  laborious;  it  requires  more 
than  usual  efT(>rt  and  time.  Tlic  patient  feels  constantly  as  if  he  had  to 
swallow  a  big  lump.  This  sensation  is  worse  if  the  lonsils  are  swollen.  It 
is  a  matter  of  exi>erirn('e  that  not  infrequently  an  *'  empty  "  swallowing  hurta 
more  than  swallowing  a  liquid  or  some  half-solid  sul>stance. 

Talking  is  also  ilifficult.  Every  word  may  he  painful,  so  that  the  patient 
expresses  his  wishes  as  briefly  as  possible.  Even  in  a  mild  case,  speaking  for 
any  length  of  time  will  product'  a  buming  pain  in  the  throat.  The  impaire*! 
mobility  of  the  soft  palate  often  prevents  the  complete  cutting  off  of  tlie 
nasal  passages  in  talking,  so  tliat  the  voice  has  a  nasal  twang;  and  it  sounds 
aa  if  the  patient  were  talking  with  his  mouth  full :  he  has  the  "  voice  of 
sore  throat." 

Further  local  discomfort  results  from  the  mucus  and  saliva  collecting  in 
the  month.  Salivation  is  not  infreqAiont,  probably  as  a  result  of  the  stomatitis 
usually  present.     In  other  cases  the  patient  complains  that  his  moutli  feels 
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and  sticky.    Frequently  there  is  a  persistent  bad  taste  in  the  mouth,  and 

breath  ifi  tlisagrecflble. 

With  lhp.«<*  local  dieiturbances,  more  or  less  severe  constitutional  symptoms 
ire  almost  alwavfl  i-onjoined.  Indeed,  these  latter  may  begin  a  day  or  two 
earlier  than  tin*  loi-al  syniptoms.  The  patient  is  indisposed,  lans^uid,  has 
anorexia  and  headaclie.     Tlie  general  disturbance  may  l>e  surprisingly  great 

t  comparison  with  the  slight  objective  changes  in  the  tonsils. 
There  is  fever  in  most  of  the  well-marked  cases;  it  may  even  be  quite 
glL  Temperatures  of  103"  or  104°  F.  (39.5*  to  40°  C),  or  even  higher, 
«ii?  not  rare.  Sore  throat  cannot  Im;  said  to  have  one  particular  t>-pe  of  fever. 
Usually  the  fever  appears  rather  abruptly^  remains  high  for  several  days, 
with  an  occasional  slight  interruption,  and  then  falls  with  equal  abruptness 

■to  normal  again. 
i  The  entire  attack  usually  lasts  only  a  few  days,  seldom  more  than  a  week. 
Even  when  a  person  is  quite  ill  for  several  days,  convalescence  is  almost 
always  rapid  and  complete — that  is,  if  the  patient  lias  a  good  ronatitution. 
^k  Special  complications  are  rare,  except  that  the  neighboring  parts — t!ie 
"larynx^  mouth,  and  throat — are  not  seldom  involved.  The  condiliun  of  the 
urine  must  be  noted,  as  occafiionally,  after  an  ajiparently  mild  sore  throat, 
an  acute  nepliritis  may  develop.  It  ie  worthy  of  mention  that  herpes  labialis 
is  quite  frequent. 
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The  s>T7iptoms  thus  far  rticriticmcd  arc  much  the  same  in  all  cases  of  sore 
throat,  varying  only  in  intensity  and  duration.  But  tbc  objective  changes  to 
be  observed  in  the  soft  palate  and  tonsils  are  noticeably  different  in  different 
cases.  Whether  the  letiolngy  difTcrw  al.'^o  we  have  no  certain  information.  In 
some  instances  it  seems  pn>liublc  tluit  it  docs. 

\Vc  shall  distinguish  tivc  chief  varieties  of  acute  .sore  tlirnat.  TraiiBitiona! 
^^orms  are,  however,  by  no  means  rare.  Genuine  diphtheria,  which  i?;  a  spe- 
Hfcifie,  acute,  infectious  disease,  and  which  has  already  been  discussed,  does  not 
^beed  to  he  brought  up  again  here. 

^  1.  Catarrhal  Sore  Throat  {Sitnph  Catarrhal  Infiammaiion  of  the  Mucous 
3fcmbranc  of  the  Sfjfi  I'aJate). — There  is  a  more  or  le.^a  vivid  reddening  of 
the  nmcous  membrane,  cither  uniform  or  in  patches.  The  swelling  is  most 
marked  in  the  pillars  of  the  fauces  and  the  u\'ula.  The  surface  of  the  tonsils 
is  likewise  reddened :  their  size  nmy  he  somewhat  increased,  or  remain  un- 
<.!iangcd.  Tlic  nuunus  membrane  of  the  palate  and  uvula  may  he  covered  here 
md  tliere  with  a  thin  layer  of  mucopus,  which  can  easily  be  wiped  off.  The 
msils  may  present  small  superficial  erosions  scattered  about.  Tliese  little 
leers  are  apt  to  lie  at  the  opi^nings  of  the  follicles.  The  small  **  blisters" 
'hich  are  often  seen  on  the  mucous  membrane  of  the  soft  palate  are  caused 
various  ways.  Either  they  are  nmcous  glands  or  solitary  follicles,  swollen; 
•,  rarely,  they  are  real  vesicles  fdled  with  a  clear  fluid  and  produced  by  a 
raising  up  of  the  epithelium.  The  cervical  lymph-glands  are  usually  but 
iligbtly  swollen  if  at  all. 

This  is  the  common  and  mildest  form  of  sore  throat;  imd  it  may  be  over 
a  day  or  two.     In  some  instances,  however,  it  causes  considerable  local 
81 
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and  general  discomfort;  bat  the  disease  seldom  lasts  longer  than   ^Ye  to 
eight  (layti. 

3.  Follicular  Tonsillitis. — In  this  frequent  and  practically  important  form 
there  is  not  only  more  or  less  catarrhal  inflammation  of  the  soft  palate,  but 
a  decided  swelling  of  one  or  both  ton.sils.     On  the  reddened  surface  of  these 
swollen  bodies  are  whitish-yellow  spots,  varying  in  numl>er  from  two  or  three 
to  ten  or  more,  and  correKi>onding  to  the  follicles.     These  spots  are  often 
seen  to  be  plugs  projecting  from  the  openings  of  the  follicles.     It  is  usually 
easy  to  press  out  the  pasty  contents  of  the  follicle,  represented  by  the  whitefl 
speck,  with  a  spatula.    The  microscope  shows  it  to  consist  of  numerous  epi- 
thelial cells  and  pus  corpuscles,  bacteria,  and  detritus,  and  sometimes  there 
arc  also  crystals  of  the  fat  adds  and  cholesterin.     The  pus  corpuscles  may  so^ 
preduminatAi  that  we  may  have  small  follicular  abscesses,  which,  on   being" 
opened,  leave  superiicial  ulcers  behind.     The  parenclnTna  of  the  tonsil  is 
Bwollca   with  a  serous  and   cellular  infiltration,  increasing  the  bulk  of   th^ 
part.    The  trouble  is  usually  bilateral,  though  often  more  marked  and  extensive 
on  one  side  than  on  the  other.    In  the  severer  cases  the  cervical  hinph-glandft^ 
are  usually  moderately  swollen.  ™ 

The  local  symptoms  and  still  more  the  constitutional  disturbance  in  fol- 
licular tonsillitis  nmy  be  decided.    The  fever  not  infrequently  reaches  104*  F.^ 
(10°  C.)   or  even  higher.     The  patient  feels  very  languid,  has  no  appetite^S 
and  complains  of  headnehe;  hut  there  are  mild  as  well  as  severe  cases.     The 
disease  never  lasts  longer  than  a  few  days,  even  when  the  fever  is  high  at^ 
first.    The  yellow  spots  vanish  from  the  tonsils,  and  there  is  rapid  recovery ;■ 
severe  complications  are  hanlly  ever  seen.     Often  tlici'e  is  a  her|)i»s  labialis 
and  there  may  be  slight  albuminuria,  but  this  very  rarely  amounts  to  a  genu- 
ine acute  nephritis.     It  should  be  mentioned  that  sometimes  the  contents  of 
a  fow  of  the  folliclos  remain  in  them  for  a  considerable  length  of  time,  and^ 
becnnic  int^pisHatcd  and  cahified.     It  is  not  a  rare  iWm^  to  find  such  pluj 
in  the  tonsils  of  tlioee  who  are  siihjfrt  to  sore  thront.     Timid  and  hyporhon- 
driacnl   individuals  arc  sometimes   budl}'   friglitened   by  expectorating  thes*^ 
old  chalky  plugs,  which  they  believe  to  be  "  tubercles  "I 

From  an  (etiological  standpoint,  follicular  tonsillitis  is  in  most  cases  en- 
tirely distinct  from  genuine  diphtheria,  and  so  far  the  search  for  the  Klebs- 
Ijofllcr  bfK'Jllus  in  the  [)lnga  contained  in  the  follicles  has  almost  invariably 
proved  negative.  Still,  it  is  noteworthy  that  precisely  at  the  time  of  diphtheria 
epidemics  follicular  tonsillitis  is  remarkably  frequent.  It  is  also  bacteriolog- 
ically  determined  that  the  mildest  de^^rees  of  diphtheria  present  themselveft 
in  the  garh  of  an  apparently  simple  follicular  tonsillitis. 

3.  Tonsillar  and  Peritonsillar  Abscess  (Parenrhyniaious  Sorfi  Throat;^ 
Quinftt/). — In  this  form  the  swelling  of  the  tonsils  and  the  surrounding  tissue*™ 
is  the  most  striking  symptom.  They  may  be  more  than  twice  their  natural 
size.  The  anterior  pillars  of  the  fauces  are  pushed  fonrard  and  hecom< 
convex.  The  swelling  extends  so  far  toward  the  median  line  that  the  tonsi 
touches  the  u\-ula ;  or,  if  the  affection  is  bilateral,  the  b\'o  tonsils  press  again! 
each  other,  grasping  the  uvula  between  tliem,  or  pushing  it  forward.  The 
soft  palate  is  \ery  much  reddened,  particularly  at  first.  Its  surface  is  usually 
thickly  covered  with  mucus.  If  this  be  wiped  off,  tlie  mucous  membrane  is 
seen  to  have  a  moistj  cedematous  luster.    The  mucous  membrane  of  the  tonsi 
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not  infrequently  suffers  a  superficial  necrosis.  FoUic-ular  and  parenchymatous 
tonsillitis  are  often  combined. 

In  well-marked  eases  of  abscess  the  local  discomfort  is  usually  great.  With 
ererj'  attempt  to  swallow  there  is  pain  which  shoots  into  the  ear.  The  patient 
is  in  a  pitiable  condition;  lie  can  neither  talk,  nor  swallow,  nor  gargle.  The 
few  words  which  he  painfully  utters  have  in  an  extreme  degree  the  nasal 
quality  of  the  "  voice  of  sore  throat." 

In  the  milder  cases  the  trouble  seldom  lasts  but  a  few  days  before  the 
swelling  goes  down,  and  the  discomfort  and  usually  rather  moderate  fever 
gradually  abate.  In  other  cases  an  abscess  of  the  tonsil  develops,  usually  on 
one  side  only,  but  it  would  be  more  correct  to  say  a  peritonsillar  abscess,  for 
the  pus  usually  collects  mainly  in  the  connective  tissue  between  the  tonsil 
and  the  arch  of  the  palate.  In  such  cases  the  mucous  membrane  bulges  out, 
usually  at  a  point  in  tlie  velum  of  the  palate,  and  on  palpation  there  is  a 
sense  of  fluctuation,  and  finally  the  abscess  ruptures.  In  other  cases,  how- 
ever, a  tonsillar  abscess  foniis,  as  a  rule,  on  only  one  sifle.  TJie  mucous 
membrane  bulges  out  more  in  one  spot;  distinct  fluctuation  is  detected;  and, 
finally,  the  abscess  breaks.  With  the  discharge  of  the  pus  the  paiu  is  relieved 
very  rapidly,  or  it  may  vanish  at  once.  The  rest  of  the  tonsil  soon  regains 
its  former  size,  and  in  a  few  days  the  patient  is  well.  Kelapses  are  possible, 
but  rare. 

Phlegmonous  sore  throat,  in  which  the  soft  palate  and  not  the  tonsil  is 
chiefly  affected,  is  infrequent.  Its  usual  cause  is  some  severe  external  injury, 
such  as  bums,  and  cautcrizatian  with  cnncentnitcd  acids  or  alkalies.  The 
swelling  extends  deep  down  into  the  submucous  tissue.  The  uvula  may  have 
the  diameter  of  one's  finger.  There  is  intense  liyperspmia.  Sometimes  there 
are  hemorrliages  into  the  mucous  membrane:  this  is  called  hemorrhagic  sore 
throat.* 

4.  Necrotic  Tonsillitis  {Necrotic  Sore  Throat). — This  name  is  applied  to 
a  disease  whicli  is  not  infrequent»  and  in  which  the  tonsils  are  the  main  seat 
of  the  pathological  processes.  The  pillars  of  the  fauces  and  the  uvula  are 
but  slightly  affected  with  a  simple  catarrhal  inflammation.  The  tonsils  are, 
as  a  rule,  moderately  swollen,  seldom  attaining  great  size.  The  mucous  mem- 
brane covering  them  presents  a  whitish  or  grayish-white  discoloration,  often 
quite  extensive,  and  most  marked  on  the  side  toward  the  uvula.  A  careful 
investigation  shows  that  there  is  in  reality  no  "  coating/'  but  a  necrosis.  The 
process  may  be  superficial;  sometimes  it  reaches  quite  deeply  into  the  struc- 
ture of  the  mucous  nembrane.  It  is  not  possible  to  pull  off  this  wiiite  mat- 
ter, as  one  can  loosen  croupous  meniHranes,  although  little  bits  may  perhaps 
be  scratched  off  with  a  spatula  or  a  pair  of  forceps.  These  particles  are  found, 
on  microscopic  examination,  to  he  mntle  up  of  detritus,  bacteria,  epithelium, 
and  pus  corpuscles.  The  necrosis  is  almost  invariably  confined  to  the  tonsils, 
and  a  sharp  boundary  line  separates  it  from  the  reddened  and  inflamed  pillars 
of  the  fauces.  After  a  few  days  the  slough  may  come  away,  leaving  behind 
an  ulcer,  which,  though  usually  shallow,  has  sometimes  a  considerable  depth. 
This  generally  cleans  up  rapidly.    In  severe  cases,  however,  the  floor  of  the 
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>  Another  form  of   hemorrhaipc  sore  throat  occura  where  there  is  violent  tonaiUitis  with 
nocrosiA  or  gaDgrene.     There  u  also  a  necrotic,  hemorrhagic  Aorc  throat  accompanyiDg  scurvy 
1  leukemia. 
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ulcer  consists  for  a  number  of  days  of  a  dirty  necrotic  material,  which  come* 
away  only  graduuHy.  The  worst  cases  may  be  properly  called  "gangrenous 
tonfiillitis.'- 

Necrotic  tonsillitis  is  almost  always  attended  by  considerable  fever  and 
marked  conslitutimial  disturhnnce.  Children  parlioulurly  seem  very  ill  in 
tlie  first  days  of  the  attack.  The  rervical  glands  are  usually  swollen,  but 
seldom  as  much  so  as  in  genuine  dijththeria. 

Despite  the  rather  ominous  canuuen cement,  the  disease  does  not  last  a 
great  deal  longer  than  the  other  forms  of  sore  throat.  It  seldom  continues 
more  than  five  to  eight  days  before  a  speedy  convalescence  begins. 

The  necrotic  tonsillitis  is  distinguished  from  the  follicular  form  by  the 
greater  area  of  the  white  or  grayish-white  spots.  Still,  it  should  be  particu- 
larly noted  that  sometimes  innibiiiations  of  these  two  varieties,  or  transitional 
forms,  occur. 

Only  the  bacteriological  examination  can  decide  with  certainty  tlie  {etiology 
of  necrotic  tonsillitis.  In  some  castas  diphtheria  bacilli  can  be  demonstrated. 
Then,  of  course,  the  infection  is  a  true  diphtheria  which  presents  the  ana- 
tomical picture  of  a  necrotic  tonsillitis.  In  other  cases  there  are  present  no 
diphtheria  bacilli,  but  only  the  ordinary  iuHaininutory  organisms,  particularly 
streptococci. 

At  this  point  we  wish  to  refer  bricfty  to  the  so-called  FJaut-VincenVs  An* 
gina.  a  form  of  tonsillitis  first  described  by  Plaut  and  Vincent  in  1898,  and 
wliich  in  many  respects  rcsonil>!cs  diphtheria,  A  gra>'ish-white  coating  devel- 
ops (»n  one  or  bi)th  tonsils;  after  thin  separates  there  remains  a  superficial 
prosion  of  the  mucous  membrane,  or  occasionally  a  deeper  uU'cr  (ulcero- 
meinbranou.s  tonsillitis).  The  constituticmal  manifestations  (fever,  glandular 
swellings,  joint  pains,  allmminuria,  etc.)  may  be  quite  severe.  The  disease 
runs  its  courrfc  in  about  (tm:  to  one  and  onr  half  wci'ks.  The  bacteriological 
examination  shows  no  ilipbtlieria  Itacilli  but  generally  the  so-called  Banllus 
fttsiformis^  together  with  numerous  spirillje  and  otiier  bacteria.  Of  late, 
small  epidemic?  of  this  form  of  tonsillitis  have  been  repeatedly  observed. 

DIAGNOSIS   AND  PROGNOSIS 

It  is  never  very  difficult  to  recognize  a  sore  throat,  and  a  little  practice 
makes  it  easy  in  most  cases  to  decide  what  particular  variety  is  present,  if 
we  examine  tiie  objective  changes  carefully.  It  is  very  important  in  practice 
to  distinguish  dijihtlieria  from  tlie  benign  forms  of  inflammation.  Follicular 
and  necrotic  tonsillitis  are  very  frequently  mistaken  for  diphtheria — an  error 
which  explains  the  success  of  a  large  number  of  remedies  said  to  cure  diph- 
theria. Many  physicians  call  every  case  of  sore  throat,  where  there  is  any- 
thing white  to  be  seen,  "diphtheria."  Certainty  in  diagnosis  of  genuine 
diphtheria  can  be  gained  only  by  practice;  no  description,  however  complete, 
can  take  the  place  of  personal  observation.  It  may  be  a  help  to  remember 
that  in  both  follicular  and  necrotic  tonsillitis  tlie  white  spots  are  usually 
limited  to  the  tonsils,  while  in  croupous  sore  throat  the  deposits  are  generally 
from  the  very  first  also  situated  upon  the  pillars  of  the  fauces  and  the  uvula. 
The  white  spots  of  the  fnllimkr  variety  can  generally  be  at  once  recognized 
by  their  arrangement.     The  plugs  and  areas  of  suppuration  are  seen  pro- 
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jecting  from  their  follicles.     In  necrotic  sore  tliroat  there  is  never  a  gcpa- 
raMe  croupous  membrane  with  its  characteristic  histological  structure,  hut 

K there  is  simply  a  fiuperficial  necrosis  of  the  mucout^  nioinhrane  ami  paren- 
ebyma.  The  condition  of  the  cervical  lymph-^^lamk  is  not  unimportant; 
M  a  nile,  they  are  much  more  affected  in  diphtheria  than  in  tfie  henign 
pasea. 
\  It  is  further  to  be  noted  that  the  fever  in  true  diphtheria  rarely  reaches 
the  point  that  it  does  in  the  tonsillitis  produced  by  pus  organisms.  A 
tonsillitis  that  begins  at  once  with  fever  of  about  104°  F.  is  rarely  a  true 
diphtheria. 

Still,  the  fact  must  again  and  again  be  emphasizetl  that  only  the  bacterio- 
logical examination  can  drfinitrly  decide  each  individual  case.  It  certainly 
is  worth  while,  especially  with  children,  to  isolate  all  cases  that  are  in  any  way 
doubtful. 


I 


TREATMENT 


These  troubles  usually  run  so  favorable  a  course  that  active  treatment  is 
very  seldom  needed.    The  gargle  usually  prescribed  generally  gives  the  patient 

I  more  discomfort  than  relief.  The  most  common  prescriptions  are:  Solutions 
iDf  potassium  chlorate  (10  to  300)  diluted  with  lukewarm  water,  peroxid  of 
liydrogen,  etc.  To  paint  the  parts  is  a  useless  and  now  almost  obsolete  proceed- 
ing. Inhalations  of  spra}'  are  better,  with  alkaline  solutions  or  tannin.  Tiie 
pBe  of  formamint  tablets  is  also  serviceable.  They  are  allowed  to  dissolve 
slowly  in  the  mouth.  It  is  beneficial  to  put  a  cold  or  hot  wet  compress  around 
the  throat.  Children  must  be  kept  in  bed,  and  aLlnlts  are  generally  forced  to 
go  to  bed,  if  the  constitutional  symptoms  are  well  marked.  If  the  febrile 
8}7nptonis  are  marked,  antipyretics  (antipyrin,  phcuacetiu,  and  aspirin)  some- 
times afford  relief. 

We  try,  unfortunately  often  without  result,  to  relieve  the  s}Tnptom8  of 
parencbymntoup  tonsillitis  witli  ice  pellets  or  warm  montli  washes.  If  there 
is  evident  fluctuation,  we  can  make  an  incision  with  a  spear-pointed  biptoury, 
after  guarding  a  portion  of  the  blade  with  sticking  i>lasler.  The  best  place  is 
almost  always  in  the  velum  palati,  corrcs[)onding  to  the  outer  boundary  of  the 
tonsil.  Great  relief  follows;  and  even  if  there  is  no  distinct  abscess  an  incision 
will  usually  give  rehef»  if  there  is  excessive  swelling,  and  if  tiiere  is  a  deeply 
seated  abscess  will  facilitate  its  spontaneous  discharge.  Punctures  of  this  sort 
cause  scarcely  any  pain. 

fHoltman  luis  puinted  out  that  in  some  cases  permanent  recovery  can  be 
attained  by  breaking  down  the  partitions  between  the  crypts  of  the  tonsils,  thus 
establisliing  thorough  discharge  of  their  secretions.] 


CHAPTER    II 
CHRONIC   HYPERTROPHY   OF   THE   TONSILS 


Chhonic  hi'pertrophy  of  the  tonsils  occurs  not  only  in  those  who  have  had 
repeated  attacks  of  tonsillitis,  but  also  in  cases  in  which  no  occasion  for  it  caa 
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be  found.    Even  in  childhood  there  is  not  infrequently  a  well-marked  hyper-' 
trophy,  whicli  must  be  due  to  a  s|>ecial  congenital  j^redisposition. 

The  condition  is  at  once  revealefl  by  inspection.  There  may  be  no  sigoB 
whatever  of  any  acute  or  chronic  inflamniatior,  or  there  may  be  an  accompany- 
ing chronic  pharyngitis.  The  toneils  bulge  out  in  two  great  lumpe.  They  may 
he  so  large  a?  to  ttnicli  the  uvula  on  each  side.  Histologically,  there  is  a  gen- 
uine hypertrophy  of  the  organ — that  is,  an  increaae  of  all  its  component 
tissues. 

In  many  cages,  where  the  swelling  is  moderate,  there  is  no  discomfort 
The  possessor  of  the  tonsils  is  not  aware  that  they  are  enlarged.  In  other  cases 
tiie  hypertropiiy  jiroves  of  clinical  importance,  inasmuch  as  all  forms  of  sore 
throat  are  found  to  occur  more  frecjuently  if  the  tonsils  are  enlarged,  and  to 
cause  more  trouble  when  they  do  appear.  The  InTiertrophied  organs  may  also 
be  the  seat  of  a  4'lironic  ralnrrb,  wliich  by  extension  gives  rise  to  clironic  nasal 
catarrh,  catarrh  of  the  Eustachian  tubes,  or  hoarseness.  fl 

If  tJie  h^'jjcrtropiiy  is  considerable,  the  local  discomfort  may  bo  quite" 
marked.  SwaHowing  is  rendered  difficult,  if  not  painful.  Frequently  there 
is  evident  dyspninn.  The  patient  haB  to  breathe  through  his  moutlu  and  some- 
times wlien  asleep  snnres  and  snort-s  in  a  way  to  frighten  one.  Children  are 
particularly  apt  to  suffer  in  tliis  manner.  Many  instances  of  pavor  noctumuSt 
or  *'  night  terrors,"  in  children  are  referable  to  thia  cause.  We  have  already 
mentioned  that  cases  of  bronchial  asthma  sometimes  seem  to  be  connected  with 
hypertrophy  of  the  tonsils. 

Treatment, — Tlie  attempt  to  reduce  the  enlargement  by  applying  lunar 
caustic,  tincture  of  iodin,  etc.,  usually  fails.     If  there  is  much  distress,  if  the  fl 
patient  is  subject  to  frequent  sore  throats,  or  if  the  hypertrophy  of  the  tonsils  ™ 
keeps  up  a  chronic  nasal  or  pharyngeal  catarrh,  then  the  onh'  remedy  is  to 
remove  the  tonsils  by  operatinn.     The  operation  should  not  be  undertaken, 
however,  without  sufficient  reason. 


CHAPTER    III 


CHRONIC   PHARYNGITIS 


ETIOLOGY 


1 


It  is  not  practicable  to  distinguish  between  chronic  catarrh  of  the  soft 
palate  and  of  the  pharynx,  for,  as  a  rule,  the  two  are  combined.  Sometimes  the  ^ 
condition  is  the  result  of  repeated  acute  attacks;  sometimes — and  probably  H 
oftener — it  is  due  to  persiiitent,  injurious,  bx'al  influences.  A  large  number  of 
cases  originate  in  bad  habits,  or  in  abuse  inci<len{  to  certain  vocations.  Ex- 
amples are  seen  in  smokers,  drunkards,  singers,  preachers,  teachers,  and  men 
who  work  outdoors.  In  talking  and  singing,  the  soft  palate  is  strained;  or 
the  disease  is  excited  by  breathing  cold  or  impure  air,  or  by  such  chemical 
irritants  as  alcohol  or  tobacco.  In  many  cases,  chronic  pharyngitis  follows 
ibronic  rliinilis  (ir  clirnnic  laryngitis.  The  general  ftiispive  congestion  due  to 
cardiac  disease  or  [lulmonury  emphysema  may  soii^etimes  promote  the  develop- 
ment, or  prolong  the  existence,  of  a  chronic  pharyngitis. 
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SYMPTOMS 

The  local  discomfort  ia  often  slight.  The  patient  gets  used  to  it,  and  does 
not  mind  it  esce]>t  when  there  is  some  exacerbation.  It  becomes  a  more  im- 
portant matter  if  the  calling  of  the  patient  is  interfered  with,  as  in  a  preacher, 

— ^singer,  or  teacher. 

B  Deglutition  is  seldom  impaired.  There  is  often,  however,  a  constant  feel- 
ing of  dr}Tie5s,  Imrning,  or  scratching  in  the  throat.  The  patient  has  to  clear 
his  tliroat  frequently,  and  often  acquires  an  habitual,  short,  sudden  cough, 
which  may  or  may  not  be  dry.  The  expectoration,  if  there  is  any,  is  almost 
pure  mucus.  Wlien  there  are  violent  efforts  to  clear  the  throat,  there  may  be  a 
slight  hemorrhage  from  the  dilated  blood  vessels  of  the  posterior  wall  of  the 
pharynx,  explaining  the  presence  of  small  amounts  of  blood  in  the  expectora- 
tion. This  blood  often  has  a  dried-up  look,  as  if  not  fresh.  It  sometimes 
leads  overanxious  patients  and  physicians  to  suspect  pulmonary  hemorrhage. 
The  uvula  becomes  so  long  that  its  tip  rests  on  the  tongue  or  the  posterior  wall 
of  the  pharynx;  and  this  gives  rise  to  a  peculiar  and  disagreeable  sensation 
of  tickling.    All  these  uncomfortable  feelings  are  temporarily  increased  if  any- 

» thing  affects  the  throat  unfavorably;  and  they  are  generally  at  their  worst  on 
rising  in  the  morning,  apparently  because  the  mucous  membrane  has  become 
dr>*.  or  a  collection  of  tough  mucus  has  formed  during  the  night.  Everyoiio 
knows  how  drunkards  have  to  hawk  and  cough  in  the  morning,  so  that  often 

rihey  almost  strangle  or  vomit. 
On  inspection,  we  generally  find  the  nmcous  membrane  reddened.     Xery 
often  a  numl)er  of  dilated  and  tortuous  veins  are  visible  both  on  the  soft  palate 
and  in  the  back  of  the  tliroat.    Of  equal  frequency  is  tlie  appearance  of  nuruer- 
o\i5  small  gray  projections,  corresponding  usually  to  swollen  follicles  or  else 

»to  hypertropliied  mucous  glands.  This  is  called  granular  pharyngitis.  Sinnll 
follicular  ulcers  are  not  infrequenL  Exceptionally  there  are  more  extensive 
catarrhal  ulcers.  The  mucous  membrane  of  the  posterior  wall  of  the  pharynx 
may  present  patches  of  opaque  or  thickened  epithelium,  giving  the  surface  a 
firayish-white  appearance. 

(Frequently  chronic  pliarvngitis  is  combined  with  chronic  laryngitis,  evi- 
enced  by  hoarseness;  or  with  posterior  nasal  catarrh,  or  catarrh  of  the  Eu- 
ttchian  tube,  producing  deafness  and  ringing  in  the  ears. 
1.  Chronic  Catarrh  of  the  Nasopharynx,  or  Chronic  Posterior  Nasal  Ca- 
tarrh.— This  has  the  same  a?tiology  as  the  ordinary  form.  It  is  practically 
•  important  because  the  nose  and  ear  are  frequently  involved. 
The  anatomical  changes  are  essentially  those  already  depicted  under 
chronic  pharyngitis.  The  region  affected  cannot  be  seen  by  direct  inspectioUj 
so  that  accuracy  in  diagnosis  requires  the  use  of  a  na.-^al  ppeculum  (see  par- 
ticulars in  the  works  mentioned  nu  page  164).  The  ordinary  examination  of 
the  throat  may  reveal  a  condition  which  is  quite  characteristic  of  posterior 
nasal  catarrh:  a  collection  of  mucopns,  or  of  (irmly  adherent  dry  crusts,  is 
seen  on  the  posterior  wall  of  the  pharynx,  and  extends  upward  toward  the 
na8ophar\Tix. 
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The  local  discomfort  is  somevhat  similar  to  tbat  experienced  in  chronic 
pharyngitis.  There  is  a  scratchy  feeling,  or  a  feeling  as  if  there  were  a 
foreign  body  in  the  back  of  the  throat,  accompanied  by  a  constant  desire 
to  blow  the  nose,  hawk,  or  cough.  Dried  and  decomposing  secretion  often 
canses  extremely  foul  breath.  There  is  often  also  Tertigo  and  occipital 
headache. 

In  many  cases  the  nostrils  are  stopped  up.  The  posterior  opening  of  the 
nostrils  is  closed  in  part  by  the  swelling  and  hypertrophy  of  the  mucous  mem- 
brane, and  in  part  by  the  accumulated  secretions.  The  patient,  therefore, 
usually  has  to  breathe  through  the  mouth.  The  ear  is  frequently  inTolved. 
The  catarrh  extends  into  the  Eustachian  tubes  and  the  tympanic  cavity,  or 
the  op^ung  of  the  tubes  is  occluded  with  the  secretions.  For  a  detailed  con- 
dderatiou  of  the  deafness,  tinnitus,  etc.,  thus  produced,  consult  works  on 
otology. 

2.  Pharyngitis  Sicca,  or  "Dry  Atrophic  Catarrh  of  the  Throat  and  Naso- 
pharynx."— This  name  is  applied  to  an  atrophic  disease  of  the  mucous  mem-* 
brane,  which  sometimes  is  spontaneous  and  sometimes  is  a  sequel  of  chronic 
pharyngitis.  The  whole  mucous  membrane  of  the  pharynx  and  the  naso- 
phaiynx  (seen  with  the  rhinoscope)  seems  pale,  smooth,  and  perfectly  dry, 
and  has  a  peculiar  luster,  as  if  varnished.  Here  and  there  tortuous  veins 
project  from  the  general  anaemic  surface. 

If  an  opportunity  is  afforded  to  examine  the  mucous  membrane  micro- 
scopically, it  will  be  found  that  the  atrophy  involves  all  the  elements  of  the 
tissue,  though  the  follicles  and  mucous  glands  suffer  most. 

This  condition  may  not  cause  any  symptoms,  but,  in  many  cases,  the  pa- 
tient suffers  considerably.  The  chief  trouble  is  a  feeling  of  dryness  in  the 
throat,  rendering  deglutition  difficult  or  even  painful.  There  is  also  a  con- 
stant desire  to  clear  the  throat.  The  secretion  hawked  up  may  be  scanty  and 
tough  or  more  abundant,  and  it  is  often  tinged  with  blood.  Actual  coughing 
may  also  be  due  to  pharyngeal  trouble  ("throat  cough").  Talking  is  often 
rendered  difficult,  the  voice  grows  weak,  and  it  becomes  easily  tired.  In  severe 
cases  there  is  also  general  debility.  Not  infrequently  pharyngitis  sicca  is  as- 
sociated with  atrophic  rhinitis  (q.v.),  but  it  occurs  also  where  there  is  no 
nasal  disease. 

The  disease  is  most  frequently  seen  in  the  elderly,  but  it  also  occurs  in 
children  and  young  persons.  It  is  especially  common  in  ill-nourished  indi- 
viduals, or  in  those  who  are  suffering  from  such  diseases  as  tuberculosis  or 
chronic  nephritis. 

3.  Hypertrophic  Catarrh  in  the  Pharynx  and  Nasopharynx. — An  opposite 
condition  of  hypertrophy  sometimes  results  from  chronic  catarrh.  The 
changes  consist  mainly  in  hyperplasia  of  the  lymphatic  tissue,  and  they  are 
usually  termed  "  adenoid  growths."  The  choanoe  and  the  posterior  extremity 
of  the  nasal  septum  may  be  almost  completely  hidden  by  these  growths,  as 
they  extend  down  from  the  roof  of  the  pharynx  in  grayish-red,  uneven  masses. 
In  the  majority  of  cases  the  hypertrophy  seems  to  originate  chiefly  in  Kolli- 
ker's  "  pharyngeal  tonsil." 

The  adenoid  growths  are  especially  common  in  childhood.  The  sjTnptoms 
consist  in  a  change  of  the  voice  (which  loses  iU  reverberating  quality  and  be- 
comes nasal),  frequent  snuffling  and  hawking,  and  a  tough  mucous  secretion. 
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often  tinged  with  blood.    Not  infrpqiinntly  there  is  headache.    Of  greater  im- 
jwrtanee  is  ear  trouble,  which  is  often  occasioned  by  the  growths. 

An  aecuratfi  din^osis  requires  rhinoscopy.  Positive  results  are  also  often 
obtained  by  pntpiitinn.  The  index  linger,  iK'ing  pressed  backward  and  l>ent 
upward,  can  touch  the  protuberances  and  the  enlarged  pharjoigeai  tonsil  in 
the  nasopharynx. 

PROGNOSIS 

In  all  varieties  of  chronic  pharyngeal  catarrh,  the  prognosis  as  to  re- 
is  doubtful,  for  in  all  severe  cases  the  process  is  very  obstinate,  and 
lanent  restoration  to  health  exceptional.  It  is  essential  for  the  best  re- 
that  all  injurious  influences  should  be  removed.  Even  if  decided  im- 
provement occurs  tiiere  is  a  tendency  for  the  trouble  to  grow  worse  again^ 
and  for  acute  exacerbrationa  to  ocx'ur. 


TREATMENT 

Many  of  the  milder  cases  npvt^r  npply  to  a  ph3r8iciRn.  The  patient  uses 
Bome  domestic  reiiu'dy  or  ^arglcj  or  becomes  so  accustomcti  to  the  disagreeable 
eensations  that  he  does  not  consider  it  necessary  to  do  anything  in  particular 
about  them. 

Thf>  treatment  of  a  welt-developed  case  requires  great  patience  and  pcr- 
fiistence  on  iho  part  of  al!  concerned.  If  there  is  some  underlying  di.^iease, 
such  as  pulmonary  or  cardiac  disease,  that  must  be  treated.  All  exciting 
causes  must  be  avoided.  Energetic  local  treatment  is  also  indispensable.  I 
cannot,  however,  refrain  from  calling  attention  to  the  fact  that  the  local 
treatment  can  a!so  be  overdone.  Xot  very  infrequently  patients  with  chronic? 
pharTOgcal  catarrh  are  painted  or  cauterized  locally  for  months  without  any 
particular  benefit.  Such  a  long-drawn-out  treatment  is,  particularly  in  worri- 
some neurasthenics,  sninotimcs  more  harmful  than  beneficiaL  Regarding  the 
method?*  of  local  treatment,  the  following  remarks  will  meet  the  requirement* 
of  ordinary  practice: 

Gargles  are  seldom  satisfactor}',  for  they  never  reach  farther  than  the  soft 
palate.  Inhalations  are  better;  we  may  use  solutions  of  alum  or  tannin,  or^ 
in  mild  cases,  of  common  salt.  Still  more  ethcient  is  the  painting  of  the  en- 
tire surface  of  the  pharynx  with  some  concentrated  solution.  The  physician 
usually  has  to  perform  this,  although  some  patients  learn  to  do  it  for  them- 
selves. Proper  solutions  are:  Argentium  nitrate,  five  or  ten  per  cent;  tannin, 
eight  to  twenty  ])er  cent;  tincture  of  iodin,  either  pure  or  diluted:  or  iodized 
glycerin,  composed  of  pure  iodin^  parts  0.5;  iodid  of  potassium,  2;  glycerin 
20,  with  till!  addition,  if  ile.sirod,  of  two  drojis  of  oil  nf  p(.ppormint.  These 
applications  must  reach  all  Uie  diseased  surface.  If  the  nasopharynx  is  in- 
volved, the  brush  must  accordingly  be  bent  upward,  to  reach  that  region. 
For  this  a  mirror  may  he  needed.  It  is  very  important  to  make  the  applica- 
tions to  the  mucous  membrane  itself,  freed  from  any  interposing  secretions. 

In  the  treatment  of  chronic  posterior  nasai  catarrh  the  nasal  douche  {vide 
diseases  of  the  nose)  plays  an  important  part-  It  should  be  used  two  or  tlirec 
times  a  day.  It  not  only  removes  the  collected  secretions,  but  it  is  a  meana 
of  making  local  applications.     The  instrument  is  merely  a  fountain  syringe. 
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The  nozzle  raust  l>e  of  a  size  to  DIl  the  nostril  completely.  The  force  of  the 
current  !*houl(l  always  be  moderate,  and  the  patientV  head  should  be  sharply 
flexed  forward.  The  fluid  used — the  host  is  a  one-per-cent  solution  of  podic 
chlorid  or  hicarbonate — must  have  about  the  temperature  of  the  body.  Other 
mediciiti'd  solutions  must  be  very  weak,  such  as  sulphate  of  zinc,  1  t/i  1,000. 

The  insxilllation  of  powders  into  the  throat  can  be  made  through  any  small 
glass  tube  three  to  six  times  a  week.  Alum  or  tannin  may  be  used,  either 
pure  or  mixL'd  with  t-qual  parte  of  pulvis  ^mmosus  [P.O.,  niade  of  gura 
arabic,  3  partes;  licorice  root,  2  parts;  and  t*ugar,  I  partj,  or  3  to  5  parts  of 
nitrate  of  silver  to  l'>f>  of  starch.  For  the  nasopharynx,  a  l>ent  tube  of  glas* 
or  hard  rubber  is  to  be  introduced  through  the  mouth.  There  are  numerous 
"insufflators"  to  be  had  at  the  instrument  makers. 

Many  Imth?  enjoy  n  ^rcnt  reputation  for  the  cure  of  chronic  pharyng:itis. 
Besides  Ems,  there  are  Kcichcnhall,  Kreuznach,  Salzungen  ;  the  cold  sulphur 
springs,  Huih  as  Wcilltach,  and  iiiimy  others.  Ciood  results  are  also  achieved 
in  Kissingen  and  Marieubad,  if  these  places  are  favorable  to  the  patient's  gen- 
eral cjonstitution. 

In  phiirynfjitis  sicca,  the  nasal  (louche  with  a  nne-per-iK'nt  salt  s(}lution  is 
to  be  rccoiuMicnded.  It  is  sometimes  also  beneficial  to  paint  the  parts  with 
solution  of  argentic  nitrate,  imlize<l  glycerin,  etc.  Many  irritating  influences 
which  do  harm  in  common  pharyngitis  seem  sometimes  actually  to  benetit  this 
form — such  as  smoking  and  taking  snuff. 

In  treating  the  hypertrophic  forma  of  pharyngitis  and  the  adenoid  growths, 
cauterization  with  nitrate  of  silver  suflices  for  the  milder  cases  alone.  A 
thorough  and  permanent  cure  can  he  achieved  only  by  removing  the  growths 
throng}^  operation. 

[To  Hooper,  of  Boston,  belongs  the  credit  of  showing  that  a  radical  opera- 
tion for  the  rrniioval  of  adenoid  growths  of  the  nasopharynx  can  safely  l)e 
done  under  amesthesia.  The  blood  does  not,  as  was  feared,  run  into  the  air- 
passages,  but  either  into  the  stomach  or  outwardly.  Anap^thesia  thus  renders 
it  possible  to  scrape  away  with  the  finger  or  tear  aM*ay  with  forceps  the  hj'per- 
tropliied  tissue  at  one  sitting,  and  to  do  it  in  the  child  before  secondary 
changes  have  taken  place  in  the  facial  expression,  the  jaw,  the  ears,  or  the 
form  of  the  chest.] 


CHAPTER    IV 
RETROPHARYNfiEAL  ABSCESS 


RetrophahtngExU-  abscess  is  formed  by  a  suppurative  inflammation  of 
the  connective  tissue  lying  between  the  postt'nor  wait  of  the  pharymx  and  the 
spinal  cohnnn.  It  is  a  serious  disease,  although  a  rare  one.  If  unrecognized. 
it  proves  fata!  iu  many  instances;  while,  if  a  correct  and  timely  diagnosis  is 
made,  the  patient  can  usually  be  easily  cured.  It  is  commonest  in  chddhood, 
and  before  the  second  year.  It  almost  always  appears  as  a  primary,  acute  dis- 
ease, without  any  special  cause  being  evident.  Probably  the  agents  which 
excite  the  inllammatiuu  penetrate  into  the  tissue  frouj  the  pharynx.  The  idea 
that  the  inflamniulion  originates  in  the  amall  lymphatic  glauda  which  lie  in 
front  of  the  vertebrae  lacks  pnH>f  as  yet. 
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The  disease  attacks  not  only  weakly  cliihlren,  but  those  wiio  liavu  been 
perfectly  healthy  and  vigorous.  The  child  grows  restless  and  fretful,  and 
does  not  nurcie  well.  Apparently,  deglutition  soon  becomes  painful,  but  one 
cannot  be  certain  about  thin  except  in  older  ehiblren.  Oenerally^  the  respira- 
tion quickly  take?:  on  a  peculiar  stertorous  charaeter,  particularly  during 
feleep.  lIucuB  eolleclH  in  the  mouth  and  throat.  Upon  swallowing  there  is 
■often  regurgitation  through  the  mouth  or  nose,  or  some  of  the  food  gets  into 
the  windpipe  and  causes  violent  cougliing.  The  lymph-gland.-^  of  the  jaws  are 
usually  somewhat  swollen,  and  the  neighboring  parts  may  setnu  slightly 
ffidematous.  After  a  week  or  two  the  dyspnoea  gradually  increases.  Respira- 
tion becomes  more  and  more  laborious,  with  loud  rattling,  and  signs  of  ste- 
nosis. The  jugular  veins  become  distended,  tlie  lips  cyanotic,  and  portions  of 
the  thorax  are  retracted  during  inspiration.  The  voice  is  feeble,  and  may  be 
hoarse  and  indistinct. 

The  correct  interpretation  of  these  symptoms,  which  are  common  to 
various  disorders,  requires  a  careful  examination  of  the  throat.  It  must  be 
confessed  that  this  has  its  ditViculties  in  an  infant.  Still,  we  can  sometimes 
see  distinctly  a  ^welIing  in  the  posterior  wall  of  the  pharynx.  This  may  he 
either  in  the  median  line  or  on  one  side.  All  doubt  is  removed  by  digital  ex- 
amination, in  making  which,  however,  we  must  insert  a  we<]ge  between  the 
teeth,  to  avoid  being  fiitten.     The  finger  deti^ets  fluctuation. 

The  diagnosis  oiiee  pstahlishe<l,  the  abscesH  must  be  opened  at  once.  We 
ehould  not  delay,  even  if  the  dyspnoea  has  not  yd  become  extreme.  To  use  the 
finger  nail  for  the  purpose,  as  has  been  recommended,  is  permissible  only  in  an 
emergency.  As  a  rule,  incision  is  made  with  a  bistonry,  of  which  all  but  the 
pfjint  is  guarded  with  sticking  plaster.  The  left  index  finger  is  placed  upon 
the  abscess,  and  used  as  a  guide.  Meanwhile,  the  child's  head  is  kef>t  upright, 
and,  as  soon  as  the  cut  is  made,  bent  over  forward.  I'he  pus  pours  out  in  abun- 
dance. It  is  advisable  to  syringe  out  the  mouth  repeatedly  with  lukewarm 
water.  The  threatening  symptoms  vanish  almost  instantly  upon  the  escape 
of  the  pus.     Exceptionally,  the  abscess  refills  and  requires  a  second  incision. 

If  the  trouble  is  not  correctly  diagnosticated,  or  if  the  abscess  is  not  opened 
promptly,  the  patient  may  suffocate.  The  abscess,  however,  may  burst  sponta- 
neously; then  there  is  either  speedy  recovery  or  asphyxia  from  the  pus  filling 
the  larynx.  In  some  instances,  when  a  retropharyngeal  abscess  has  not  been 
properly  treated,  the  pus  has  gravitated  far  down  into  the  neck  and  posterior 
mediastinum.  The  recognition  and  incision  of  the  abscess  may  prove  very 
difficult  if  from  the  start  it  is  situated  lower  down  in  the  throat  than  usual. 

Analogous  to  lias  acute  idiopathic  abscesss  of  which  we  liave  l>een  speaking 
ifi  the  chronic  abscess  due  to  caries  of  the  cervical  verter)ra?.  This  occurs  in  chil- 
dren as  well  as  adults.  Incision  of  such  abscesses  is  indicated  only  when  there 
is  danger  of  suffocation.  Because  of  their  tuberculous  character,  the  prognosis 
is,  of  course,  much  more  unfavorable  than  in  ordinary  suppurative  intlam- 
matioD. 

Retropharyngeal  abscesseB  sometimes  occur  in  pysemia  or  other  severe  acute 
infectious  diseases,  but  they  have  hardly  any  interest  except  to  the  pathologist.* 

*  Tuberculosis  of  the  phar>*nx  is  spoken  of  in  the  chapter  on  Pulmonary  Tuherculoals.     New 


growtbB  in  the  mouth  or  phar>'iuc  belong  to  the  domain  of  aurgco*.  ^^^| 
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SECTION    III 
Diseases  of  the  (Esophagus 


CnAPTER   I 

INFLAiniATION   .\XD    ULCER   OF  TOE   (ESOPHAGUS 

etiology  and  Pathology. — The  various  forms  of  (csopliageal  inflammation 
and  ulceration  arc  not  of  very  grtat  clinical  iiiifiortancu.  Tlio  proceeses  are  sel- 
lorn  of  a  severe?  ^lade,  or,  if  eo,  they  are  goneniUy  a  part  of  some  complicated 
'disease,  to  which  they  seldom  contribute  prominent  pyini)toms.  Very  likely  the 
milder  forms  of  inflammation  occur  frequently,  but  tlie  symptoms  are  hartlly 
ever  characteristic. 

A  simple  catarrhal  inflammation  of  the  oesophageal  mucous  membrane  may 
be  caused  by  swallowing  sub.stances  wliicii  arc  injurious  mechanically,  chem- 
ically, or  from  their  temperature.  It  may  also  occur  in  the  general  infectious 
diseases,  such  as  typhoid  and  typhus  fevers,  ami  the  acute  exanthemata.  Any 
inflammation  of  neighboring  ti^hues  may  extend  into  tlie  a^:?ophagu8.  Chronic 
catarrh  is  .seen  in  heart  disease,  from  the  passive  congestion.  It  is  alno  found 
in  the  vicinity  of  other  chronic  oaaophageal  diseases,  particularly  cancera  and 
diverticula  {vide  infra). 

The  acute  catarrh  is  diptingiiiBhod  by  not  having  the  usual  increase  of  secre- 
tion. Tlie  epithelium  grows  upongy,  as  u  rule,  ami  is  capt  off  more  rapidly  than 
usual,  so  us  io  suggest  the  name  of  a  desquuniaiivc  calarrh.  It  is  in  only  a  few 
ises  that  the  scanty  nuunms  glamls  become  swollen  and  Umk  like  pnjmlea  upon 
the  surface  of  the  nicmhrauo;  this  form  is  called  follicular  catarrh.  Jn  limited 
areas  the  desquamation  may  he  complete,  giving  rise  to  small  catarrluil  erosions. 
Likewise,  the  swollen  fnlliclep  may  break  ddwn  int(j  small  follicular  ulcers. 

In  chronic  catarrh  tliprp  is  a  modernte  increase  in  the  secretion  of  mucus, 
and  a  marked  thickening  of  the  epithelium.  In  very  protracted  cases  actual 
papillomata  may  finally  I'C  formed.    In  some  cases  ulcers  are  seen. 

Croupous  and  diphtheritic  inflammations  of  the  oesopliagns  are  very  rare. 
We  have  already  said  that  the  specific  pharvngenl  diphtheria  frequently  ex- 
tends into  the  larynx,  but  only  exceptionally  into  the  gidlet.  Still,  we  have 
ourselves  seen  in  children  several  cases  of  cicatricial  oesophageal  strictures  (vide 
finfra)  subsequent  to  an  attack  of  diphtheria,  l&jlated  cases  of  diphtheritic 
iophagitis  have  also  been  seen  in  connection  with  severe  infectious  diseases, 
such  as  typhus,  typhoid,  smallpox,  cholera.  pya?mia,  and  pulmonary  tubercu- 
losis, as  well  as  in  the  course  of  Bright*s  disease  and  cancer.  In  variola  it  ia 
not  unusual  for  pocks  to  appear  upon  the  cesophageal  mucous  nienibrane. 

A  purulent,  phlegmonous  tesoplmuitis  now  and  thou  attacks  the  submucous 
layer.  It  may  be  either  difl"iise  or  circumscribed.  The  mucous  membrane  is 
dissected  up  from  the  muscular  layer  by  the  pus,  and  pushed  inward,  so  as  to 
diminish  the  lumen  of  the  tesophagus  more  or  less.  Most  of  the  cases  end  by 
the  discharge  of  pus  into  the  tube,  when  complete  recovery  may  ensue.  If 
the  mucous  membrane,  however,  has  been  extensively  undermined,  Zenker 
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states  that  a  fissure-like  cavity  may  be  left  even  after  healing  has  taken  place. 
Its  walls  prow  ?niooth.  ami  Hnally  Bf-quirp  a  layer  of  fresh  cpitlieliiim. 

I'urulent  ccsopha^jitis  is  oausnl  eitiior  by  tJie  presence  of  foreign  boiliea  in 
the  oesophagus,  or  by  purulent  inflammation  in  neighboring  parts,  as  in  glandu- 
lar absecp?»  vertebral  abscess,  or  laryngeal  perichondritis.  It  has  now  and  tlien 
resulted  from  the  action  of  concentrated  acids  and  the  like  upon  the  mucous 
membrane. 

The  action  of  corrosive  poisons  (corrosive  oesophagitis)  is  to  cause  necrosis 
of  the  tissues,  which  in  its  turn  produces  inflammation.  The  inner  surface  of 
the  cesophagus  is  converted  into  a  rotten,  hemorrhagic^  sUtughing  mass,  of  a 
dirty  gray  or  almost  black  color.  In  severe  cases  the  nnipcular  layer  itself 
may  Ixe  partly  destroyed.  If  death  does  not  occur  speedily,  the  necrosed  por- 
tions come  away,  leaving  extensive  purulent  ulcers  behind.  These,  if  they  heal 
at  all,  cause  large  cicatrices  and  stenosis. 

Symptoms. — The  milder  cases,  as  we  have  stated,  produce  almost  no  dis- 
tinctive symptoms.  Posdibly  there  may  be  pain  along  the  cesophagus,  or  at 
acme  one  point  in  it,  during  deglutition.  In  a  more  severe  case  the  pain  may 
be  great ;  but  the  other  sYmi)toniB  are  usually  too  grave  for  this  to  excite  special 
attention.  Laborious  deglutition,  and  the  feeling  as  if  the  food  were  inclined 
to  stick  in  the  throat,  result  from  implication  of  the  nniRcular  layer.  A  diag- 
noeis  of  the  particular  form  of  a^eophagitis  is  attainable  only  when  the  aetiology 
guides  us  to  it. 

Treatment  must  be  purely  symptomatic.  No  solid  food  should  be  taken. 
The  pain  is  to  be  allayed  by  bits  of  Ice  or  hy  morphin. 
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1.     DIFFUSE   DILATATION 

DiFFUgE>  Spindle-shaped  dilatation  of  the  tet^ophagus  is  observed  as  a  result 
of  organic  stricture  of  the  cardiac  orifice.  At  Urtst  the  muscular  coat  hyper- 
trophies as  the  orifice  contracts,  and  is  ahle  to  overcome  the  obstruction,  so 
that  there  is  no  dilatation;  but  as  soon  as  the  muscles  are  paralyzed,  aud  food 
collects  behind  the  stricture,  the  dilatation  begins  and  keeps  on  increasing. 
The  ectfli^is  is  greatest  at  tlie  lower  ent\  of  Ific  tube,  as  is  natural  from  its 
mode  of  origin,  and  graduiUly  fliniinishcs  upward. 

There  have  been  a  very  few  well-substantiated  instances  of  this  diffuse 
spindlo-slmpcd  dilatation,  witlinut  any  demonstrable  anatomical  stenosis  of 
the  cardiac  nrifice.  Their  mode  of  origin  is  still  doubtful.  At  preyoiit  most 
writers  assume  timt  in  tliese  cabGS  there  exists  a  constant  ahnornial  cramp  of 
the  cardia  (cardiospasm).  As  yet  there  lias  been  no  certain  proof  of  this 
hypothesis.  In  favor  of  the  assumption  of  a  cardiospasm  is  the  observation 
that  the  bougie  in  these  cases  can  sometimes  be  easily  passed  into  the  stomach, 
while  at  other  times  this  is  impossible.  This  phenomenon  can  perliaps  be 
explained  by  other  kinds  of  mechanical  disturbance  at  the  lower  end  of  the 
<Bsophagu6,  such  as  kinking,  pocket  formation,  etc.    Possibly  the  chief  factor 
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is  a  congeBital  deviation  in  the  formation  and  growth  of  the  CBSophagae,  such 
as  the  development  of  a  so-called  "  proventricultts"  The  mucons  membrane 
of  the  oesophagus  is  usually  but  slightly  changed  in  these  cases,  but  the  moa- 
colaris  is  as  much  hypertrophied  as  in  genuine  stenosis  of  the  cardia. 

Actual  Cardiac  Strictures. — If  an  actual  stenosis  of  the  cardia  from  cica- 
trix or  carcinoma  is  present,  this,  and  not  the  secondary  dilatation  of  the 
oesophagus  is,  of  course,  the  real  cause  of  the  existing  dysphagia  and  the  sub- 
sequent regurgitation  of  any  ingested  food.  The  patients  themselves  often 
fedi  that  food  sticks  in  the  gullet,  and  that  a  large  part  of  it  does  not  reach 
the  stomach  at  all. 

It  is  much  more  difficult  to  explain  the  symptoms  in  diffuse  dilatations 
of  the  oesophagus  without  demonstrable  macroscopic  changes  at  the  cardia. 
The  malady  develops  very  gradually.  At  first  the  patients  complain  only  of 
indefinite  painful  sensations  at  the  sternum.  Gradually,  however,  difficulty 
in  swallowing  supervenes;  the  food  taken  does  not  reach  the  stomach  at  all,. 
or  only  a  very  small  part  of  it  does.  Very  soon  it  is  regurgitated.  Some- 
times it  remains  for  a  considerable  time  in  the  dilated  oesophagus,  and  is  ex- 
pelled only  by  straining  and  vomiting.  In  such  cases,  the  oesophageal  dis- 
ease is  sometimes  confounded  with  a  disease  of  the  stomach  (ulcer,  pyloric 
stenosis,  etc.),  which  error  in  diagnosis  may  lead  to  incorrect  therapy.  The 
diagnosis  is  possible  only  when  the  results  obtained  by  using  the  sound  and 
by  washing  out  the  oesophagus  and  stomach  are  carefxdly  considered.  In  dif- 
ficult cases,  oesophagoscof^  and  the  X-ray  examination  of  the  oesophagus,  filled 
with  a  mixture  of  bismu^  and  mashed  potato,  must  be  resorted  to. 

As  soon  as  the  nutrition  is  permanently  disturbed,  there  is  loss  in  weight 
and  strength,  which  may  finally  reach  an  extreme  stage.  The  problem  facing 
the  physician  is  to  maintain  the  nutrition  by  means  of  the  stomach  tube.  If 
it  is  possible  to  introduce  the  tube  into  the  stomach,  then  the  condition  of  the 
patient  will  be  rapidly  improved  through  the  newly  added  nourishment.  If 
for  any  reason  the  introduction  of  the  tube  into  the  stomach  ia  impossible, 
all  that  remains  to  be  done  is  rectal  feeding  (vide  infra)  (whicli,  after  all, 
is  not  sufficient  for  any  length  of  time),  or  the  establishment  of  a  gastric 
fistula.  Upon  the  success  of  this  operation  and  the  nature  of  the  primary 
lesion  depends  the  ultimate  outcome  of  the  disease.  In  the  so-called  cardio- 
spasm, the  artificial  dilatation  of  the  cardia  has  been  repeatedly  practiced  with 
good  result.  A  collapsed,  small  rubber  balloon  is  introduced  into  the  cardia, 
and  gradually  inflated  with  air.  AH  these  mechanical  metliods  of  treatment 
require  great  care,  if  we  do  not  wish  to  experience  unfortunate  consequences, 
such  as  secondary  inflammation,  and  even  rupture  of  the  oesophagus,  which  I 
know  to  have  occurred  in  one  case.     [See  also  remarks  on  page  339.] 

2.    DIVERTICULA 

iEtiology  and  Pathology. — Circumscribed  pouches  in  the  wall  of  the 
oesophagus  are  termed  diverticula.  Tliey  are  divided  into  two  essentially  dis- 
tinct varieties,  according  to  their  mode  of  origin.  Zenker  has  given  them  the 
names  of  pressure  and  traction  diverticula. 

The  diverticulum  due  to  pressure  is  extremely  rare.  It  is  caused  by  pres- 
sure upon  the  mucous  membrane  from  within,  by  wliicli  some  abnormally 
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weak  spot  ia  forced  outward.  All  tases  that  have  been  carefully  examiiied 
thus  far  have  shown  that,  hisiologieally,  the  wall  <if  the  divertifulum  is  not 
the  distended  hut  ulherwise  uiichaiiged  wuU  of  the  uisophagus,  Imt  is  coiu- 
pofied  exclusively  of  the  mucoua  membrane  and  the  thickened  suhniuuous 
coat.  We  are  therefore  obliged  to  suppose  tiiat  the  niucous  membrane  is 
pushed  out  like  a  hernia  throut^h  some  gap  in  the  muscular  coat.  It  is  only 
about  the  neck  of  the  divertieulum  tluiT  uny  naiRcular  tihers  are  found. 

The  origiiml  fnotor,  therefore,  in  the  odiirrtnce  of  a  pressure  diverticulum 
is  apparently  to  he  sought  in  some  circumscribed  lesion  of  the  muscular  coat. 
As  a  result  of  several  observations,  it  ia  established  that  a  foreign  bndy,  stick- 
ing in  the  throat,  may  separate  some  of  the  muscular  fillers  and  push  the 
mucous  membrane  through  the  gap  thus  formed.  Or  a  severe  injury  leads  to 
a  trifling  rupture  of  the  muscular  coat,  and  then  the  food,  as  it  is  being 
BwaUowed,  presses  out  the  mucous  membrane  at  this  weakened  spot.  There 
are  still  many  other  cases  in  which  the  true  origin  of  the  diveiiiculuni  re- 
mains obscure. 

As  soon,  Iiowever,  aa  the  formation  of  the  pouch  has  once  l)egun,  there 
are  many  intluences  to  make  it  grow  larger.  Each  successive  bit  of  food, 
as  it  glides  by,  presftes  upon  this  yiehling  and  inelastic  spot.  Gradually  a 
little  sac  is  formed,  in  which  bits  of  food  lodge.  These  exercise  a  constant 
pressure  upon  the  walla  of  tlie  pouch,  and  by  their  weight  drag  it  bodily  down- 
ward. The  larger  the  pouch  the  more  it  holds,  aud  eouseijuently  the  more  it 
grows.  Thus  a  pressure  diverticulum  of  the  smallest  size  originaHy  may 
gradually  attain  a  diameter  of  four  luelies  or  more.  The  general  shape  of  the 
diverticulum  may  approach  the  hemispherical,  or  it  may  be  more  cylindricat 
or  pear-shaped. 

It  ifl  remnrknhle  that,  with  very  rare  exceptions,  these  pressure  diverticula 
are  always  situated  at  the  beginning  of  the  ODsophngus,  or  rnthnr  between  it 
and  tfie  {^hiiryox,  and  ahiiont  invariably  aiTtxt  the  posterior  wall.  The  pouch 
hangs,  therefore,  in  front  of  the  Rpinal  column.  It  pushes  out  througli  the 
lowest  iibcrs  of  the  inferior  constrictor  of  the  plmrnix ;  and  tlte  feeblenesa  of 
this  muscle  ia  apparently  a  potent  factor  in  determining  the  precise  point 
of  origin. 

The  cases  thus  far  seen  have  been  almost  ell  in  men,  and  at  a  rather  ad- 
vanced age.    A  few  cases  have  occurred  in  children. 

Traction  diverticula  are  much  more  corntrion,  but  in  most  instances  have 
little  interest  except  for  the  pathologist.  They  are  not  infrequently  found 
unexpectedly  at  the  autopsy.  Rokitansky,  ami  later  Zenker,  have  given  ex- 
planations of  their  oecurrence:  some  tissue,  which  has  formed  adhesions  to 
the  tt'sophague,  contracts  and  grarlually  pulls  out  the  cesopbageal  wall  in  tlie 
shape  of  a  funnel.  Bronc!iial  glands  are  apt  to  he  the  seat  of  the  contractile 
cliange.  These  glands  arc  situated  near  the  bifurcation  of  the  trachea,  and 
accordingly  the  traction  diverticula  occur  ofteuesL  at  this  level.  There  may 
be  two  or  three  in  one  subject.  They  are  rarely  over  a  third  of  an  inch  in 
depth.  From  within,  the  mucous  membrane,  much  wrinkled  transversely,  is 
seen  to  be  drawn  toward  the  af»ex  of  the  diverticulum.  The  wall  of  the  latter 
consists  either  of  the  mucous  membrane  alone,  bulging  out  like  a  hernia,  or 
of  the  mucous  membrane  covered  by  the  muscular  layer.  ImiJ?nmcli  as  chil- 
dren quite  often  suffer  from  suppuration  and  caseation  of  bronchial  glands. 
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with  subsequent  shrinkage,  we  see  w!iy  traction  diverticula  are  frequent  in 
chiMrt'D. 

Clinical  History. — The  large  pressure  diverticula  always  cause  grave  symp- 
toms, for  tliey  obstiuct  more  aiifi  n^ore  each  day  the  passage  of  food.  At 
first  there  is  scarcely  any  disturbance.  Gradually,  however,  deglutition  is 
impeded.  A  portion  of  the  food  lodges  in  tlie  pouch,  and  is  either  wholly  or 
in  part  regurgitated,  though  perhaps  not  immediately.  Decomjwsition  is  apt 
to  take  place  in  the  contents  of  the  diverticulum,  giving  rise  to  foulness  of 
the  breath  and  to  nausea.  The  danger  reaches  its  climax  wlien  the  distended 
«ac  presses  sidewise  upon  the  oesophagus  and  closes  its  lumen,  so  that  no  food 
Teaches  the  stomach.  After  protracted  strangling  and  vomiting,  the  material 
may  be  in  part  ejected,  and  the  patient  enabled  once  more  to  swallow. 

Of  c^mr^e  the  symptoms  in  individual  cases  dejiend  upon  the  mechanical 
<;onditions  present,  and  they  may  vary  greatly.  Patients  contrive  all  sorts 
of  manipulations,  by  which  they  manage  to  get  at  least  some  portion  of  their 
food  down.  Such  individuals  may  maintain  a  tolerable  degree  of  nutrition 
for  years,  although  they  scarcely  ever  are  in  a  normal  condition.  But  at  last 
some  cause  or  otlier  renders  the  amount  of  food  ingested  inadequate,  where- 
upon a  rapidly  progressive  marasmus  sets  in,  and  the  patient  will  inevitably 
starve  to  death  unless  some  relief  is  afforded. 

The  most  valuable  objective  evidence  in  these  cases  is  gained  by  the  use 
of  the  oesophageal  sound.  If  the  sounil  enters  the  sac  its  passage  is  impeded. 
If  it  happens  to  slip  by  the  mouth  of  the  diverticulum,  it  glides  readily  into 
the  stomach.  Tiiis  varying  result  may  sometimes  be  obtained  at  one  sitting 
by  repeated  trials,  and  is  of  the  greatest  importance  in  making  the  diag- 
nosis. 

In  some  instances  where  the  sac  was  large,  a  tumor  in  the  neck  has  been 
observed  at  one  side  of  the  trachea,  appearing  after  eating  and  disappearing 
when  the  sac  emptied  itself.  Symptoms  due  to  compression  of  the  recurrent 
and  phrenic  nerves  and  of  the  blood  vessels  have  been  noticed  in  some  cases. 

Auscultation  of  tlie  oesophagus  during  tlie  act  of  swallowing  has  been  prac- 
ticed, and  of  late  years  oesophagoscopy«has  been  used  in  the  diagnosis  of  these 
conditions.  Whether  these  methods  of  investigation  will  prove  valuable  for 
diagnosticating  diverticula,  experience  must  detennine. 

The  traction  diverticula  are  usually  of  no  clinical  importance.  They  do 
not  affect  deglutition  at  all,  and  their  size  is  too  limited  to  permit  any  great 
accumulation  of  food  in  them.  There  is  but  one  way  in  which  they  are  dan- 
gerous :  the  apex  of  the  funnel  may  undergo  ulceration  and  perforation.  A 
foreign  body,  such  as  some  bit  of  fond,  produces  necrosis  of  the  wall,  by  what 
is  probably  at  first  a  purely  mechanical  irritation.  The  tissue  ulcerates;  and 
then  the  inflammation  may  gradually  progress  till  it  causes  a  severe  and 
often  fatal  illness.  The  most  frequent  event  is  perforation  into  a  bronchus, 
followed  by  the  aspiration  of  food  and  pulmonary  gangrene;  or  the  perfora- 
tion may  lake  place  into  the  pleural  cavity,  exciting  an  ichorous  empyema. 
In  other  eases  tlie  pericardium  or  a  large  vein  has  been  perfnrated.  Many  a 
case  of  apparently  spontanptma  pulmonary  gangrene,  or  ])unilent  iutlamma- 
tion  of  the  anterior  mediastinum,  or  empyema,  has  been  found  at  the  autopsy 
to  have  been  brouj^ht  about  in  the  manner  above  indicated.  These  occurrences 
are  fortunately,  however,  exceptional. 
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Treatment. — The  only  possible  way  of  treating  the  large  pressure  diver- 
ticula smx-esst'ully  is  by  operation.  If  surgical  treatment  cannot  he  carried 
out,  our  efforts  are  t'onlioed  to  sustaining  tlie  patient.  If  he  cannot  swallow, 
vre  must  try  to  feed  him  through  a  tube.  As  long  as  tliis  is  postfible^  starva- 
tion is  averted.  It  is  well  to  have  the  jjatiunt  jjas^  the  tnUp  himself.  He  will 
find  out  how  l)est  to  avi>id  thi-  r^ae  atul  reiicii  the  stoinaeli.  If  food  can  no 
longer  he  given  in  tliis  way,  there  remain  two  alternatives:  reetal  fivding 
(vide  infra ),  or  making  a  gastric  fistula.  As  to  the  latter,  tliere  Ims  been  thus 
far  very  little  practical  experience,  because  cases  are  so  rare. 

The  traction  diverticula  admit  of  no  special  treatment.  If  the  events 
ibove  mentioned  occur,  we  mutit  endeavor  to  meet  the  indications  of  the  indi- 
Tidual  case. 
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y  iEtiology  and  Pathology. — Contractions  of  tlie  cesophagus  occur  with  such 
relatively  great  frefjuency  that  they  are  the  mo^t  important  of  all  its  dit^orders. 
They  originate  in  various  ways.  By  far  the  commonest  cause  is  ring-shaped 
carcinoma  of  the  tnbe.  The  new  growth  in  the  mucous  mendirane  encroaches 
more  ami  more  upon  the  lumen  of  the  lesophagus,  until  finally  it  fills  it.  Car- 
cinoma will  he  diseussi'd  at  length  in  tlic  m-xt  cliapter.  AVe  ^]lulI  here  confine 
our  attention  to  its  purely  mechanical  action  in  causing  steuosi:-. 

LLsophageal  luniors  other  than  cancer  are  very  rare.  Fibrous  peiluncu- 
lated  polyiii  have  been  observed  a  few  times.  They  usually  originate  in  the  low- 
est portion  of  the  anterior  wall  of  the  ])hMrynx,  hanging  down  into  the  tesopha- 
gus,  which  they  may  tliu.s  obstnu't.  In  rare  cases  wircoma  of  the  oesophagus 
has  been  observed. 

A  second  cause  of  stenosis  is  the  contraction  of  cicatrices  of  the  cesophageat 
wall.     The  most  frwjuent  occasion  for  this  is  the  extensive  ulceration  caused 

•by  caustic  poison>.  such  as  i'<incr'ntrat*'d  acids  or  alkalies.  If  the  victim  es- 
capes a  sjjeedy  death,  he  is  almost  certain  to  have  extensive  scars  formed  in 
the  wall  of  tlie  cesophagus.  These  scars  radiate  irregularly  in  all  directions, 
and,  contracting,  may  almost  completely  close  the  iuhe. 

Ulcers  frt<m  oilu-r  causes,  resulting  in  stenosis  due  to  the  scars  they  leave, 
are  among  the  rarities.  The  possibility  of  cicatricial  (psophageal  strictures 
subseqtient  to  diphtheria  lias  already  been  referred  to  (page  1!HJ).  Further, 
syphilis  has  been  the  well-established  cause  in  some  instances,  and  Quincke 
has  described  a  tew  cases  in  which  there  were  ulcers  at  the  lower  end  of  the 
cesophagus  analogous  to  the  round  ulcer  of  the  stomach,  or  '*  ulcer  due  to 
digestion"  {vide  infra).  These  tdcers  also  may  eventually  produce  cicatri- 
cial stenosis. 

A  third  and  rare  cause  of  stenosis  of  tlie  (esophagus  is  eoinjjression  from 
tumors  external  to  it.  Such  swellings  may  originate  in  the  thyroid  gland,  or 
in  the  lymph-glands  of  the  neck  *>r  the  anterior  nu^fliastinuiti ;  or  the  swelling 
may  be  due  to  a  vertebral  abscess  or  an  aortic  aneurism.  This  form  of  stenosis 
is  sehloin  extreme,  for  the  portion  of  the  tube  pressed  upon  is  usually  limited. 
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Xext  on  the  list  after  stenosis  due  to  compression  is  usually  placed  what  is 
called  intermittent  dysphagia  (dysphagia  lusoria).  This  term  is  applied  to 
the  difficulty  in  swallowing  which  is  said  to  be  caused  by  an  anomaly  in  the 
course  of  the  right  subclavian  artery.  The  artery  is  given  off  as  the  last 
branch  from  the  arch  of  the  aorta,  and  runs  toward  the  right  side  just  behind 
or  just  in  front  of  the  oesophagus.  It  seems,  however,  a  priori  improbable  that 
the  feeble  pressure  of  this  vessel  as  it  pulsates  should  impede  deglutition ;  nor 
has  it  yet  been  proved  to  do  so.  It  would  be  more  natural  to  believe,  what 
was  indeed  the  original  explanation  of  the  phenomenon,  that  a  large  morsel 
of  food  passing  down  the  cesophagus  compresses  the  vessel  and  thus  excites 
uneasiness  and  palpitation ;  but  so  far  as  we  know  even  this  is  extremely  rare, 
if  il  ever  occurs. 

Stenosis  due  to  foreign  bodies  belongs  to  surgery.  It  need  not  be  said 
that  the  clinical  symptoms  differ  greatly  in  different  cases.  Not  only  the 
obstruction,  but  also  a  possible  laceration  and  consequent  inflammation  are 
to  be  considered.  Occasionally  thrush  has  been  abundant  enough  to  cause 
pronounced  symptoms  of  stenosis. 

Above  the  point  of  stenosis,  no  matter  how  the  condition  arose,  if  only  it 
is  well  developed  and  has  lasted  a  certain  length  of  time,  the  circular  fibers 
of  the  muscular  coat  are  more  or  less  hypertrophied.  This  hypertrophy  is 
due  to  {he  increased  muscidar  contraction  required  to  propel  the  ingesta  down- 
ward.   In  many  cases  the  tube  is  also  diffusely  dilated  above  the  stenosis. 

Symptoms. — The  effect  of  every  oesophageal  stenosis  is  to  render  degluti- 
tion difficult.  If  the  case  is  a  mild  one,  the  patient  experiences  nothing  more 
than  a  moderate  pressure  in  the  oesophagus  upon  swallowing.  He  feels  that 
the  morsel  is  longer  than  usual  in  reaching  the  stomach.  Very  soon  he  notices 
that  solid  food  and  large  morsels  can  be  swallowed  only  with  difficulty.  Ac- 
cordingly, he  is  gradually  led  to  confine  himself  to  a  liquid  diet,  takes  small 
mouthfuls,  and  always  washes  down  any  solid  food  with  a  swallow  or  two  of 
liquid.  The  narrower  the  stenosis,  the  more  he  is  troubled.  Finally,  even 
liquids  can  be  taken  only  slowly  and  in  sips. 

It  must  not  be  thought  that  the  dysphagia  just  described  is  due  ex- 
clusively to  the  mechanical  obstruction  of  the  lumen.  Sometimes  a  patient 
is  almost  entirely  unable  to  take  nourishment,  and  yet  at  the  autopsy  no  ade- 
quate mechanical  obstruction  is  found.  The  dysphagia  must  therefore  l>e  due 
to  some  lesion  of  the  muscular  coat  of  the  a;soj)liagus.  The  impaired  con- 
tractility of  the  muscular  coat  at  tlie  aflFiKitcd  spot  is  alw^ays  a  potent  factor 
in  impeding  deglutition. 

As  soon  as  the  dysphagia  has  l)ocome  considerable  there  is  usually  regurgi- 
tation of  food.  At  first  only  a  portion  of  the  food  comes  up,  but  at  last  all 
of  it.  If  tlie  tube  has  become  dilated  above  the  stenosis,  food  n\i\y  collect  for 
some  hours,  and  then  be  regurfritatod.  mixed  with  an  abundance  of  very 
tenacious  mucus.  Wo  saw  a  case  of  ibis  kind  in  which  the  patient  could  fill 
the  sac  above  the  stricture  with  quite  a  lar^**  amount  of  fluid  without  a  drop 
reaching  the  stomach.  If  he  bent  his  head  sbari)ly  forward,  tlie  collecte<l 
fluid  would  run  out  again  through  his  mouth.  It  was  not  until  tlie  pouch 
was  completely  filled  tliat  a  small  amount  of  liipiid  would  trickle  through  the 
stenosis  into  the  stomach. 

Although  the  dysphagic  symptoms  above  descriltcd  generally  imply  ceso- 


» 


r 


STENOSIS  OF  THE  (ESOPHAGUS  503 

phdgeal  stenosis,  tht*  diagnosis  cannot  be  really  estal)Iished  without  nsing  a 
sound.  Upon  introduciii;j:  this,  it  is  usually  easy  to  detect  the  obstacle,  which 
may  either  ullow  the  instrument  to  pass  with  a  noticeable  jerk,  or  else  prevent 
its  further  progress.  By  ineasurinff  the  lengtli  of  the  portion  introduced  be- 
fore tiie  stenosis  is  rcaclitni  wo  can  loam  its  position.  On  the  average,  the 
entire  distance  froui  tiie  tcetli  to  the  cardiac  s()hincter  is  in  adults  16 
inches  (4U  cm.) ;  from  th<?  teeth  to  the  beginning  of  the  tcsophngus,  G  inches 
(15  cm.);  and  consctiucutly  the  length  of  tlie  latter  is  about  10  inches  ('^5 
cm.).  If  we  succtred  in  piisr^ing  a  stnaMcr  sound  through  the  stricture,  the 
feeling  as  we  move  it  biiek  and  forth  will  give  us  monie  idea  *»r  the  length  of 
the  stenosis,  or  will  detJiunslnile  Ibe  ('.\istence  of  scvcnd  lying  one  Ijclow  th« 
other,  etc.  If  the  end  of  tlie  sound  can  lie  movetl  about  very  freely  above  the 
stenosis,  we  may  conclude  that  the  tube  is  dilated  there. 

Tlaniburger  has  eniployeii  lUiscuHation  nf  the  (esophagus  for  diagnostic 
pur}>oses.  If  ive  listen  liehind,  to  the  left  of  the  n])per  dorsal  vertebne  during 
deglutition,  wo  hear  ii  gurgling  sound,  due  to  the  act  of  swaHowmg,  exteiuling 
down  the  tube  to  the  stenosis,  but  no  farther.  Then  conu^  all  sorts  of  sounds, 
some  of  ilii'ni  eatis4'd  by  tlie  tluiti  trickling  slowly  Ihroiigh  the  narrow  part, 
and  some  caused  by  rcgurgjlalion.  In  geiu-ral,  the  results  r>hlained  Ity  aus- 
cultation are  rather  variable  and  uncertain,  and  it  is  Ihen'fnre  little  used  in 
practice. 

(P^snphagoscopy,  though  technically  difficult  of  application,  has  neverthe- 
less been  frei|uently  very  sueeessfnl.  In  iniuiy  eases  (he  .\-ray  cxaniinalion 
I'Of  the  tt'sopbagus,  filled  with  a  mixture  of  hisniuth  aiul  niashed  potato,  gives 
yery  clear  pictures.  The  retention  of  the  pasty  mass  above  the  stenosis  is 
distinctly  seen.  Fluoroscopy  after  the  swallowing  of  a  "bismuth  pill**  (a 
gelatin  capsule  filled  with  the  subnitrate  of  bismuth)  also  gives  important 
information.  It  is  possihie  closely  to  follow  on  the  fluoroscopic  screen  the 
descent  of  the  pill,  its  arrest,  etc. 

Having  established  the  fact  of  the  existence  of  a  stenosis,  we  have  next  to 
determine  its  nature,  wliich  is  our  chief  guide  to  prognosis  and  treatment.  In 
certain  instances  the  history  of  the  case  gives  us  the  ne^^led  information. 
The  diagnosis  of  eicatrieial  stricture  can  hardly  be  made  unless  the  patient 
himself  tells  us  of  being  burned  or  injured  by  caustic  poisons.  The  previous 
history  is  likewise  of  great  im[>ortauce  if  the  stenosis  be  due  to  foreign  bodies, 
to  diphtheria,  or  to  syphilis.  If  no  decisive  ^etiological  factor  can  l>e  eliciteii, 
wc  must  carefully  e\iimine  the  neek  and  tlie>ra\.  with  regard  to  the  possible 
existence  of  a  swelling  compressing  the  oesophagus.  When  an  aortic  aneurisui 
has  acted  in  this  way,  a  rhytluuical  movement  lujs  sometimes  been  comnxuni- 
cateil  to  the  free  end  of  a  sound  introduced  as  far  as  the  stenosis.  If  the 
physical  exauiinaiion  does  in>t  reveal  a  compressing  tumor,  and  particularly 
if  the  stenosis  has  developed  gradually  and  in  an  ehlerlv  person,  we  are  almost 
(.HJinpelled  to  assume  that  there  is  cancer  of  the  n^soplmgus,  Tliis  is,  after 
all,  hy  far  the  most  fre<picnt  cause  of  a?8ophageal  stricture.  If  the  new  growth 
lias  ulcerated,  a  little  jwrtion  of  it  rnay  adhere  to  the  end  of  the  probe,  and.  on 
microscopic  examination,  render  our  diagnosis  of  can  inoma  certain.  (Eso- 
phagoscopy  is  also  a  nu-ans  of  making  a  certain  diagnrysis. 

The  prevailing  characteristic  in  stenosis  of  the  cesophagus  is  inanition, 
increasing  as  the  dysphagia   increases.     The  patient  gets   to  bo  very  much 
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with  Bubsequent  shrinkage,  we  see  why  traction  diverticula  are  frequent  in 
chilflren. 

Clinical  History. — The  large  pressure  diverticula  always  cause  grave  symp- 
toms, for  tliey  obstruct  more  and  more  each  day  the  passage  of  food.  At 
first  there  is  scarcely  any  disturbance.  Gradually,  however,  deglutition  is 
impeded.  A  portion  of  the  food  lodges  in  the  pouch,  and  is  either  wholly  or 
in  part  regurgitated,  tliough  perhaps  not  inmiedialely.  Decomposition  is  apt 
to  take  place  in  the  contents  of  the  diverticulum,  giving  rise  to  foulness  of 
the  breath  and  to  nausea.  The  danger  reaches  its  climax  when  the  distended 
sac  presses  sidewise  upon  the  oesopliagus  and  closes  its  lunien,  so  that  no  food 
Teaches  the  stomach.  After  protracted  strangling  and  vomiting,  the  material 
may  be  in  part  ejected,  and  tiie  patient  enabled  once  more  to  swallow. 

Of  course  the  sjTnptoms  in  individual  cases  depend  upon  the  mechanical 
conditions  present,  and  they  may  vary  greatly.  Patients  contrive  all  sorts 
of  manipulations,  by  which  they  manage  to  get  at  least  some  portion  of  their 
food  down.  Such  individuals  may  maintain  a  tolerable  degree  of  nutrition 
for  years,  although  they  scarcely  ever  are  in  a  normal  condition.  But  at  last 
some  cause  or  other  renders  llie  amount  of  food  ingested  inadequate,  M'here- 
npon  a  rapidly  progressive  marasmus  sets  in,  and  the  patient  will  inevitably 
starve  to  death  unless  some  relief  is  afforded. 

The  most  Talunhle  objective  evidence  in  these  cases  is  gained  by  the  use 
of  the  a?sophageal  sound.  Tf  the  sound  enters  the  sac  its  passage  is  impeded. 
If  it  happens  to  slip  by  the  mouth  of  the  diverticulum,  it  glides  readily  into 
the  stomach.  This  varying  result  may  sometimes  be  obtained  at  one  sitting 
by  repeated  trials,  and  is  of  the  greatest  importance  in  making  the  diag- 
nosis. 

In  some  instances  where  the  sac  was  large,  a  tumor  in  the  neck  has  been 
observed  at  one  side  of  the  trachea,  api>earing  after  eating  and  disapj>earing 
when  the  sac  emptied  itself.  Symptoms  due  to  compression  of  the  recurrent 
and  phrenic  nen*es  and  of  the  blood  vessels  have  been  noticed  in  some  cases. 

Auscultation  of  the  oesophagus  during  the  act  of  swallowing  has  been  prac- 
ticed, and  of  late  years  a'sophagnscopy«has  been  used  in  the  diagnosis  of  these 
conditions.  AVhether  these  methods  of  investigation  will  prove  valuable  for 
■diagnosticating  diverticula,  experience  must  determine. 

The  traction  diverticula  are  usually  of  no  clinical  importance.  They  do 
not  affect  deghitition  at  all,  and  their  size  is  too  limited  to  permit  any  great 
accumulation  of  food  in  them.  There  is  but  one  way  in  which  thev  are  dan- 
gerous:  the  apex  of  the  funnel  may  undergo  ulceration  and  perforation.  A 
foreign  body,  such  as  some  bit  of  food*  protluccs  ueemsis  of  the  wall,  by  wlial 
18  probably  at  lirst  a  purely  mechanical  irritation.  The  tissue  ulcerates;  and 
then  the  inilanmiation  may  gradually  progress  till  it  causes  a  severe  and 
■often  fatal  illness.  The  most  frequent  event  is  perforation  into  a  bronchns, 
followed  hy  tiie  aspiration  of  food  and  pulmonary  gangrene;  or  the  perfora- 
tion may  take  place  into  the  pleural  <avity,  exciting  an  ichorous  empyema. 
In  otlier  cases  the  pcrieardium  or  a  large  vein  has  been  perforated.  Many  a 
■caae  of  apparently  spontaneous  pulmonary  gangrene,  or  purulent  inflamma- 
tion of  the  anterior  mediastinum,  or  empyema,  has  been  found  at  the  autopsy 
to  have  been  hrought  altoiit  in  tlie  manner  above  indicated.  These  oecurrencefl 
are  fortuuately,  however,  exceptional. 
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Treatment. — The  only  possil>lc  way  of  treating  the  large  pressure  diver- 
ticula feUccesbfuUy  is  by  oiKTution.  If  purgirnl  treatnipnt  cannot  he  carried 
out,  our  efforts  are  contincti  to  austnining  tlic  patient.  If  he  cannot  swallow, 
e  must  try  to  feed  him  through  a  tuhe.  As  long  as  this  is  possible,  starva- 
on  is  averteil.  It  is  well  to  Imvc  t[ie  patient  pass  tlie  tube  himself.  He  will 
find  out  how  host  to  avoid  the  sac  and  reach  the  stomach.  If  food  can  no 
longer  1h^  given  in  thi;?  way,  there  remain  two  alternative?:  rectal  feetling 
{ride  wfra),  or  making  a  gastric  fi^itula.  As  to  the  latter,  there  has  been  thus 
far  Ter>'  little  practical  experience,  because  cases  are  so  rare. 

The  traction  diverticula  admit  of  no  special  treatment.  If  the  events 
above  mentioned  occur,  we  must  endeavor  to  meet  tlie  indications  of  the  indi- 
vidual case. 
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iEtiology  and  Pathology. — Contractions  of  the  flesophagus  occur  with  such 
relatively  great  frwincnoy  that  they  arc  the  most  important  of  all  its  disordort^. 
They  originate  in  various  ways.  By  far  the  commonest  cause  is  ring-shaped 
carcinoma  of  the  tube.  The  new  growth  in  th(^  mucous  membrane  encroaches 
more  and  more  upon  the  lumen  ui  the  tesopliagus,  until  finally  it  tills  it.  Car- 
cinoma will  be  discussed  at  length  in  the  next  chapter.  We  slmll  here  confine 
our  attention  to  its  purely  mechanical  action  in  causing  stenosis. 

^Esophageal  tumors  other  than  cancer  are  very  rare.  Fibrous  peiluncu- 
lated  polypi  have  been  observed  a  few  times.  They  usually  originate  in  the  low- 
est portion  of  the  anterior  wnll  of  the  pharynx,  Imnging  dnwn  into  the  ceflf)pha- 
gU8,  which  they  may  thus  obstruct.  In  rare  cases  sarcoma  of  the  oesophagus 
has  been  observed. 

A  second  cause  of  stenosis  is  the  contraction  of  cicatrices  of  the  oesophageal 
wall.  The  most  frei|uent  occasion  for  this  is  the  e.xtensive  ulceration  caused 
by  caustic  poisons,  such  as  concentrated  acids  or  alkalies.  If  the  victim  es- 
capes a  speedy  deatli.  he  is  almost  certain  to  have  extensive  scars  formed  in 
the  wall  of  the  asophagus.  These  scars  radiate  irregularly  in  all  directions, 
aud,  contracting,  may  almo.^t  completely  close  the  tul>e. 

I'lcer^  from  itther  causes,  resulting  in  sti'uosts  due  to  the  scars  they  leave, 
are  among  the  rarities.  The  possibility  of  cicatricial  cesophageai  strictures 
subse^juent  to  diphtheria  has  already  been  referred  to  (page  ii»0).  Further, 
8^'phiUs  has  been  the  well-established  catise  in  some  instances,  and  Quincke 
has  descril>ed  a  few  rases  in  wliich  Ihrre  were  uUhts  at  the  lower  end  of  the 
a?8ophagus  analogous  to  the  round  uUvr  of  the  stomach,  or  "  ulcer  due  to 
digestion"  {vide  infra).  Theso  ulcers  also  may  eventually  produce  cicatri- 
cial stenosis. 

A  third  and  rare  cause  of  stenosis  of  the  oesophagus  is  conipres3u>n  from 
tumors  external  to  it.  Such  swellings  may  originate  in  ilie  thyroid  gland,  or 
in  the  lymph-glands  of  the  neck  or  tlie  anterior  nu'diastiuum  ;  or  the  swelling 
may  be  due  to  a  vertebral  abscess  or  an  aortic  aneurism.  This  form  of  stenosis 
is  seldom  extreme,  for  the  portion  of  the  tulie  presscil  upon  is  usually  limited. 
82 
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definite  cause  for  his  diHeaee,  8ueli  as  t}ie  lodging  of  a  foreign  body»  or  the 
awaliowiug  of  a  very  large  or  very  hot  morsel.  Still,  it  is  hardly  possible  in 
any  particular  voav  to  decide  bow  luuch  value  such  staterneuU  have.  C'ar- 
cinonia  may  sonietirries  develop  in  the  scar  of  an  old  ulcer.  This  is  of  iuU!re«t 
when  we  recall  tlic  Hiiiiilur  fact  iti  lepird  to  ga8tric  caroinonm   (vide  infni), 

rEsoplia^eal  caiu'cr  follows  the  general  rule  in  lieing  most  fretjuent  in 
elderly  people — ^somewhere  between  forty  and  sixty  yeard  of  age.  The  male  sex 
is  decidedly  more  often  tittacked  thftn  the  fenuilc. 

As  we  mi^lit  expect  from  the  liistoloicical  character  of  tlie  epithelium 
lining  the  oesophagus,  primary  cancer  here  is  invflriahly  composed  of  pavement 
cells.  The  new  growth  may  he  either  liiinl,  lirm,  and  fihnnis,  or  it  may  be 
soft,  succulent,  and  but  scantily  supplicl  with  connective  tissue.  The  first 
variety  corresponds  to  the  '*  .•^ciiTlius  "  of  older  writers,  and  the  Rccond  to 
''mcdullflry"  cancer.  Usually  the  new  formation  encircles  the  entire  tulie 
like  a  rin;;,  extending  three  to  ten  centitneters  lon^Mtudinally.  Exceptionally 
a  still  larger  portion  of  the  cesopha^ruj*  is  involved,  sometimes  almost  all  the 
mucous  mendirane.  Tlie  tumor  is  usually  seated  in  the  lower  and  middle 
tliirrls  (if  tlir  (psnphrtjuis,  iK'tu'T  miH'h  rarer  above. 

Symptoms  and  Complications. — \u  I  he  great  niajority  of  cases  the  symp- 
toms are  those  of  a  gradvmlly  increasing  stenosis,  wjtii  its  results.  We  may 
therefore  refer  to  the  preceding  chapter  for  most  of  the  particulars.  There 
are,  however,  exceptional  cases  in  which  the  carcinoma  is  flat  and  entails  no 
dysphagia,  or  so  little  that  a^'iopbageal  troulilc  may  not  be  suspected.  We  have 
repeatedly  seen  cases  of  extensive  secondary  lK*[mtic  ciincer,  or  of  pulmonary 
gangrene  {ride  infra),  in  whici*  the  real  primary  disease  was  a  flat  cancer 
of  the  tesopliagus.  which  gave  no  clinical  signs  of  its  existence,  and  was  there- 
fore not  dla^n<*sti<ate(l. 

It  is  ulmra4'leristic  of  the  stcnoti<'  synipt<ims  produced  by  (esophageal  cancer 
tliat  sometimes  a  considerable  and  ap|>arently  spontaneous  amelioration  oc- 
CUTB.  This  is  because  of  a  sui^erficial  ulceration  of  the  new  growth.  The 
tumor  is  transformed  intn  an  nl<cr,  and  one  can  easily  unilerstand  how  this 
may  occasion  a  teiii|»or!in  im[>rovenient  in  deglutition.  Not  infrequently, 
snudl  ]ieioorrI;:igcs  mav  oci-ur  froiri  these  ulccrulions. 

Jmportiint  clinical  sym|)tomrt  may  result  from  conditions  secondary  to  the 
new  growth.  The  cancer  n»ay  extend  to  neighboring  organs.  Not  infrequently 
the  cardiac  extremity  of  the  stomach  is  thus  involvwl.  Sometimes  such  a 
tumor  rnay  Ih^  felt  in  the  ei>igi!Ktri\nii ;  but  in  most  cases  tliere  is  nothing 
to  irnliinte  thai  the  stomadi  is  attacked. 

The  neighboring  |)arts  of  the  tnu-hea  or  Iwnmhi  arc  vsonieliitu's  affected. 
and  important  symptoms  result  from  such  a  complication.  If  perforation 
ocnu'S,  then*  is  a  pronomiced  irritative  cough  almost  every  time  the  patient 
takes  food,  and  jin  almost  certain  result  is  the  inhalation  of  food  or  of  dei-ay- 
ing  bits  of  the  tumor,  with  consetjuent  pulmonary  gangrene,  and,  as  a  rule, 
speedy  death.  Perforation  of  the  pleura  with  pulrirl  plcuritis  has  also  l>een 
observed.  The  pericardium  and  tlie  aorta  may  likewise  be  attacked.  A  few 
instances  are  known  in  whicli  the  vcrtebne  liflve  been  involved,  the  spinal  cord 
compn^ssed.  and  pnr»[»legia  thus  induced.   We  have  ourselves  seen  one  such  case. 

Quite  frequently  the  left  recurrent  nerve  is  atfected,  and  a  paralysis  of  the 
vocal  cords  is  prodin'cd.  whii^h  can  he  detected  liy  the  laryngoscope.     This 
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nerve  Iie«  6o  close  to  the  oesoplm^us  tliat  it  is  peculiarly  exposed  to  injury 
frum  tilt'  new  growth  itself,  at  frnm  any  inflamtnalory  prot'ess  which  may 
l>e  set  up  around  it. 

Metastatic  cancer  in  distant  organs  is  not  infrequent.  It  attacks  most  often 
llie  liver;  tlie  lungs,  kidneys,  pancreas,  lH)nei?,  and  brain  are  also  Hahle  to  it, 

I'Lilnmnary  gangrene  umHt  Ik-  nientioned  afe  a  relatively  freijuent  cuniplua- 
tion,  and  niie  which  has  serious  conseijuences.  We  have  already  stateil  that 
it  may  i-esnlt  from  perforation.  Even  without  actual  perfctration,  an  iuftxtion 
of  the  air-pai^.-agop  may  take  i)lace.  A  still  more  frequent  causae  of  pulmonary 
gangrene  is  tiie  in>ij>iriilioii  of  ileraviii'.'  imhsm'S  voiriitet]  nr  n';,^\it'gitHled, 

Clinical  History,  Termination,  Prognosis,  and  Treatment. — I'lie  disease  is 
incurable.  Operative  removal  Jias  never  l)eeu  successful,  notwithstanding 
repeated  fittempts  in  tliis  direction.  [Recently  attempts  at  ruilical  ojieration 
for  inaligmiut  growths  nitunteii  in  the  Juwi-r  and  more  aeceHsihlc  jiortiou  of 
the  rpsophti^ns  liavc  been  iiitido  iiy  Willy  Meyer,  of  New  York,  and  others, 
with  the  einployuicnt  of  an  air-preBsure  apfMiratus.  Although,  thus  far,  the 
results  have  not  been  sucrcsaful,  the  ]>ro8pcct  for  a  radical  cure  of  an  early 
ease  is  very  promising.]  Tfie  entire  dunitioTi  of  the  disease  seldoui  exceeds  a 
year,  or  a  year  jind  a  Inilf.  At  the  end  of  this  jmriod  the  pati(!iit  die:*  oitlier 
from  lack  of  nourislnoent  or  as  a  result  of  some  one  of  t!ic  complications  af>ove 
enumerated.  Treatment  is  purely  syniptoinaHe.  Temporary  improvenient 
may  be  obtained  by  mechanical  treatment  of  the  stenosis.  A  gastrostomy  is 
indicated  when  the  patient  is  no  longer  al>le  to  take  nourishment  by  mouth. 


CHAPTER   V 

RUPTURE    OF    THE    n':ROPFlAGrS 

Medh'.u.  literuluro  records  a  small  nuuiber  of  cases  which  prove  that  the 
eudden  rupture  of  the  oisophagus  in  persons  previously  perfectly  well  is  pos- 
silde;  aithougli,  of  course,  very  rare,  'i'he  iimt  and  most  fuuious  instance  was 
described  by  liiicrlKiave  in   K'^*!. 

The  syniptoiiis.  aecorrlitu;  to  tfie  observations  thu.s  far  reporteil,  usually 
eommcnee  willi  sudden  nausea  and  \ouiiting,  during  av  shortly  after  a  liearty 
meal.  There  is  sinmltancously  an  extreme,  general  collapse.  There  is  pallor 
of  the  face  and  extremities,  rnhl  |><^rspiration,  and  an  extremely  feeble  puise. 
Sometimes  the  luitieiit  feels  a  sudden  darting  p;iin  in  tfte  chest.  Almost 
invariably  an  extensivR  emjihysema  overs[»reads  thn  neck  and  thorax.  Death 
n-sulls  in  a  few  hours,  or  at  latest  in  a  few  i\iiy». 

The  autopsy  reveals  a  tear  in  the  cesnphagus,  invariably  situated  in  its 
lower  half.  It  mny  lie  five  centiuicters  long,  and  it  is  almost  always  longi- 
tudinal. Food  has  usually  eseajied  into  the  surrounding  ti.ssucs,  in  which 
case  a  secondary  pnndent  inflanirmition  exists,  if  death  was  not  immediate. 

Zenker  has  attempted  to  explain  this  rr-markalde  phenomeium  by  a  sup- 
position that  a^sophagomalacia  always  precedes  these  so-called  spontaneous 
ruptures.  The  cause  of  t!iis  softening  of  the  tesopbagea!  walls  is  perliaps  the 
action  of  gastric  juice  escaping  into  tlie  tube  and  attacking  a  surface  whicli, 
through  some  temprary  disturbance  in  the  circulation,  has  lost  its  normal 
powers  of  resistance. 
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CHAPTER    VI 
NEITROSES   OF   THE   aCSOPHAGCS 

1.  Spasm  of  the  (Esophagus. — In  rare  instances  a^sophageal  disturhances 

are  observed,  wliicli  aj>itear  to  result  from  spasmodic  contraction  of  its  muscu- 
lar cont.  NervoiiR  aiul  hygterical  subjects?  are  particularly  apt  lo  present 
temporarily  the  syiiiptonis  of  oxtrenie  stenosis,  for  which  there  is  no  ana- 
tomical basis.  Sucli  cases  are  termed  **  spastic  stenosis  '*  of  the  cesophagtis, 
or  "  cesophagismus."  It  is,  of  courBe,  possible  that  there  may  ext*eptionally 
be  some  real  kviou  at  the  foundation  of  the  trouble,  and  that  the  spasm  is 
the  reflex  result  of  an  ulcer  ttr  inllanirnalioa  aflcclin;^  the  cesophagus.  It 
is  even  aflirmed  (hat  the  reflex  influcnee  may  siniicliTncs  originate  in  distant 
organs,  such  as  the  uterus;  but  the  exact  nature  of  these  reflex  spasms  is 
at  present  exceedingly  obscure  (see  chapter  on  Hysteria).  The  dysphagia 
is  usually  attended  In  a  painful  sense  of  eonsf rielioii  in  the  throat  and  chest. 
The  Ixiiigie  comes  u\nm  an  obstruction.  whie!i  usually  soou  yields.  This 
circumstance,  that  when  tlie  spasm  relaxes  it  is  [jostfihle  to  intrinluce  the 
bougie  without  any  diffiirulty^  confirms  the  diagnosis.  Other  im|Mjrtant  fac*- 
tors  are,  the  character  of  the  symptoms  as  a  whole  an*i  the  otlu^r  attendant 
nervous  and  hysterical  disturbances.  Some  authors  also  explain  the  **  globtts 
hystericus  " — that  ft^ling  as  if  a  lump  were  passing  up  or  down  in  the  throat 
and  chest — as  a  spasm  of  the  a^iophagus. 

2.  Paralysis  of  the  CEsopha^s. — Of  this  subject  we  have  little  accurate 
knowledge.  It  is  not  iinprohable  that  an  extensive  hulUnr  paralysis,  affecting 
the  muscles  of  the  pharynx  and  larynx,  may  sometimes  involve  the  (esophagus; 
although  such  a  dislurhauce  hardly  ever  gives  rise  to  prominent  symptoms  in 
this  disease.  Ziemssen  asserts  that  sometimes  the  oesophagus  seems  to  partici- 
pate in  post-diphtheritic  paralysis  when  extensive. 


SECTION   IV 
Djsea^ses  of  the  Stomach 

CHAPTER   I 


BRIEF  PRELIMINARY  REMARKS  ON  THE  EXAMINATION  OF  THE  GASTRIC 

CONTENTS' 

When  a  disease  of  the  stomach  exists,  we  have  the  subjective  symptoms  to 
consider,  such  as  anorexia,  eructations,  vomiting,  and  ga.stric  pain,  together 

'  Complete  particulars  with  reirard  to  the  methods  of  cxamininR  the  Koatric  coutenis  cannot 
be  RiveD  here,  but  they  may  Ix^  fouml  in  the  follnw-inR  works:  Ewtild,  "  Klinik  der  Verdauungs- 
krankhpit<*n  ";  Brum,  "  DiAgnnatik  und  Tlierapiedcr  Maitenkrankheilen  ";  Leo,"  Diagnodtik  der 
Krankhfit^Q  der  Verdauungaorfcauc";  Hiegel.  "  Erkrankungen  dea  Magens.  in 
Hnndbucht"  etc. 
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with  the  extenial  physical  signs  obtained  by  inspection  and  palpation,  such 
as  tendeniess,  dislenllon,  peristaltic  motion,  swellin/f,  and  tumors;  and  we 
also  have  for  our  guidance  an  examination  of  the  stomach  nnd  the  -itomach 
contents.  The  procedure  was  introdiurd  by  Jjcuhe,  followed  by  Kwahl,  Boas, 
Riegel,  and  many  others.  It  is  carruid  *iiit  by  means  of  the  stomach  tube, 
and  is  now  universally  employed  among  physicians,  for  in  fact  its  results  are 
8o  important  and  decisive  with  regard  to  diagnosis,  that  an  examination  of 
this  sort  is  at  the  present  day  indis|>eDsahIe  in  any  severe  case  of  i>er«i5tent 
gastric  trouble.  The  inconvenience  of  the  investi;L;iitinn  for  the  j)aticnt  is 
comparatividy  slight,  csperinlly  now  that  a  soft  and  yielding  tube  (Nelaton), 
or  the  su-ualled  J!H.;ques'  patent  ruljber  tube,  is  employed.  This  should  have 
free  apertures  at  its  lower  extremity,  and  it  is  introduced  into  the  stomach 
in  the  following  manner:  The  tulje  is  moistened  with  water,  put  into  the 
patient's  mouth,  and  passed  backward  over  the  base  of  the  tongue,  and  lie 
is  told  to  swallow  it,  as  it  were;  the  physician  at  the  same  time  aids  by  push- 
ing the  tube,  but  he  does  not  introduce  his  finger  into  the  patient's  mouth. 
In  this  way  it  is  almost  always  easy  to  introduce  the  instrument  into  the 
eesophagus,  and  so  iutu  the  slumach.  Most  pntients,  if  the  tubp  has  to  be 
employed  fre<juently,  soon  k'ani  to  guide  it  tJieiustdves.  Formerly  a  wire 
was  placed  inside  the  tube  so  as  to  stiffen  it  for  introduction,  but  this  is 
ordinarily  useless,  if  not  a  hindrance. 

If  tljc  tube  has  l»een  inlrodiKod  into  the  stomach,  and  we  wisli  to  obtain 
a  p*iriif)n  of  tlie  contents  of  tliat  organ  for  examination,  it  can,  in  most  cases, 
Im?  got  by  simple  *' expression."  If  the  patient  makes  his  abdominal  nmscles 
tense  ("presses"),  or  if  he  makes  a  few  slight  efforts  to  vomit,  there  is  usu- 
ally a  sufficient  amount  of  the  gastric  contents  exprcs^ied  through  the  tuU'  into 
a  beaker  held  to  re<eive  it.  This  portion  of  the  gastric  contents  is  liltered, 
and  the  filtrate  subjected  to  examination.  If  we  wish  to  empty  the  stomach 
completely  ("  rinse  it  ouf ),  the  upper  end  of  the  inserted  tube  is  connected, 
by  means  of  a  short  piece  of  glass  tubing  with  a  longer  rubber  tul^e  con- 
nected at  its  other  end  with  a  large  glass  funnel  which  holds  about  a  liter  of 
water.  If  warm  water  is  poured  into  the  funnel,  and  this  is  alternately  raised 
and  lowered,  we  shall  eventually  entirely  empty  the  stomai-h  (see  Fig,  70}.  It 
is  advisable  to  insert  a  short  bit  of  glass  tubing  in  the  rubber  tube  (fenestra)^ 
80  as  to  tjljHcrvc  whether  the  fluid  nins  well  in  either  direction.  Kussmaul 
originally  employed  a  *' stornacli  pump"  for  rinsing  out  the  stoiuach.  but  this 
has  been  quite  universally  abandoned  for  the  simple  siphon  apparatus  sug- 
gested by  Ilegar. 

By  using  tlie  stomach  tube  wp  are  readily  enabled  to  settle  the  following 
important  jxiints:  First,  the  chemical  and  other  conntitiieuts  of  the  gastric 
juice,  or  rontcnls  (the  spf-rctory  activity  of  the  stomach);  second,  the  motor 
activity  of  the  stoiiuirh  :  and  third,  the  size  and  position  of  the  organ. 

1.  General  Nature  of  Gastric  Contents. — Before  we  attempt  a  more  exact 
chemical  analysis  of  the  gastric  contents,  wc  should  first  make  a  genera!  in- 
spection of  the  entire  amount  which  has  been  obtained  by  the  stomach  tube. 
The  macroscopic  differences  in  the  subdivision  of  tlie  food  are  in  themselves 
very  striking.  If  the  total  gastric  contents  is  changed  into  a  finely  granular 
mass,  this,  as  a  nile,  points  to  a  satisfactory  peptic  quality  of  the  gastric  juice 
and  a  normal  HCl  content.     In  anacidity  of  tlie  gastric  juice,  the  food  is 


tation,  the  gnstric  contents  present  a  foamy  api>earance.  On  stainling",  such 
gHRtrio  contents  separate  into  tliree  layers:  an  Ti]»per  layer  of  foam,  a  mid- 
dle cif  fluid,  and  a  l>ottoni  layer  of  more  polid  particles.  We  nin?t  look  Tery 
carefully  for  the  jiossible  presunce  of  Mood  (rulr  infra).  The  odor  of  the 
gastric  contents  is  also  important.  Fatty  acids  are  u.sunlly  readily  recognized 
by  their  rancid  odon  AIbo  in  putrid  decomposition,  which  occurs  frequently 
in  carcinoma,  the  odor  enables  us  to  rcco^ize  l!ie  condition.     In  gaseous 
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fermentation  there  is  a  sligljtly  pungent  odor  of  earbun  diox'ul  and  aroniatii* 

iiubstajicfji. 

We  ^hall  ad*l  here  a  few  remarks  on  tlie  microscopic  examination  of  the 
gastric  conleuts.  Tins  enaljlus  us,  liitst  of  all,  to  recoguixe  food  remnants. 
Witli  prufuse  HCI  Hceretion  the  meat  ia  wuli  (iij^e.sted,  hut  lliere  are  still 
many  slan-h  granules  present.  On  the  otlier  fiand,  witli  iniiK'idity  the  diges- 
tion of  albumen  suffers  most.  We  often  find  fermentation  producps  yeast 
molds,  long-extended  bneilli  of  !actie-acid  fermentation,  or  sareinfe  {vUe 
infra).  Finally,  we  o(ra?ionally  see  red  blood  cor[iiis('les,  lem^cK'Vtes,  epithelial 
eelis,  or  tumor  particles.  The  diagnostic  signiticance  of  all  these  findings  is 
obvious. 

3.  Free  Hydrochloric  Acid.  Pepsin,  and  Lactic  Acid.  Constituents  of  the 
Gastric  Juice. — In  a  healthy  person  the  stomach  it;  almost  con^plctely  empty  in 
Ihe  morning  before  breaivfast — i.e.,  *some  ten  or  twelve  hours  after  the  pre- 
ceding evening  meal.  If  we  introduce  the  stomaeh  tube  we  obtain,  therefore, 
by  expression  either  nothing  at  all  or  a  very  small  amount  of  watery  mucus, 
of  neutral  reaction.  If  this  fluid  contains  a  little  hydnwhlorie  acid,  this  is 
not  necessarily  anything  abnormal,  but  if  lliere  is  a  large  amnuut  of  acid 
fluid  in  the  fasting  state*  disease  is  indicated.  The  healthy  stonuuh  contains 
ill  the  morning  few  vestiges  of  the  food  swallowed  the  day  before.  If  we 
pour  in  sonie  water,  this  is  returned  almost  perfectly  clear.  If  now  the  sub- 
ject of  examination  eats  a  so-called  lest  breakfast,  consisting  of  an  ordinary 
roll  and  a  large  t-np  of  weak  tea.  at  once  the  stomach  begins  to  secrete  its 
peculiar  juice.  If  the  stomach  tube  is  introduced  an  hour  after  a  tusl  break- 
fast has  been  taken,  nnd  a  snfUcient  amount  of  the  stomach  contents  is  ex- 
pressed and  filtered,  wc  simll  ribtain  a  Huid  of  acid  reaction,  and,  under 
nornuU  conditions,  invariably  contiiining  free  liyrlrocblnric  acid  uncombined 
witli  albumen.  It  is  llic  comparativfly  snuill  artiniint  of  the  test  breakfast 
which  makes  it  most  suitable  for  the  determination  of  the  important  question, 
whether  the  stomach  secretes  hydrf>chloric  acid  in  a  satisfactory  manner.  If 
we  introduce  into  the  stomach  a  larger  amount  of  food  (•'  test  meal,"  vide 
infro)  there  will,  indeed,  in  most  cases,  be  free  hydrochloric  acid  after  one 
or  two  hours,  but  tl»e  amount  of  albuminous  material  present  is  so  great  tliat 
even  under  normal  circumstances  all  the  hydrochloric  acid  secreted  is  taken 
up  by  the  albuminous  substances,  and  conse(]uenlly  there  is  no  iiydrocbloric 
acid  to  l>e  discovered  by  our  ordinary  chemical  tests.  If,  on  the  other  hand, 
we  do  not  find  any  free  hydrochloric  acid  in  the  gastric  contents.  or»  at  any 
rate,  merely  doubtful  traces  of  it,  an  hour  after  the  test  breakfast,  this  con- 
dition is  termed  anacidity.  or  subacidity,  and  it  must  be  regarded  as  ab- 
normal, parlicubirly  if  rejieated  examination  leads  to  the  same  resull.  The 
term  acidity  in  this  connection  relates  to  the  hydrochloric  acid.  Even  if  this  is 
absent  it  is  jH-rfectly  possible  that  there  may  l>e  other  organic  acids  in  the 
gastric  contents. 

The  test  for  the  presence  of  free  hyilnxiUlorie  acid  now  almost  universally 
employed  is  one  introduced  by  (fiinzburg,  who  rccninuicndcd  a  solution  of  2 
parts  of  pldofoglurin  and  1  imrt  of  vanillin  in  80  purts  of  absolute  alcohol. 
If  we  mix  a  few  drops  of  tliis  phloroghicin-vanilHn  in  a  saucer  with  a  few- 
drops  of  the  filtered  gastric  contents  to  be  examined,  anrl  then  heat  (he  mix- 
ture cautiously  so  as  to  avoid  charring,  tliere  will  immediately  develop  on  the 
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edge  of  the  fluid  a  beautiful  red  border,  if  free  hydrocldoric  acid  is  present. 
Anuther  good  reagent  for  free  hydrochloric  acid  is  methyl  violet.  This  re- 
quires an  accurate  compantsun  uf  colors,  so  that  the  weak  watery  solution  of 
methyl  violet  is  divided  into  two  portions  in  test  tubes.  If  now  we  add  to  one 
test  tube  some  of  the  jKai^lric  eoiiteuts  t-uiitainiug  free  hydrochloric  acid,  the 
violet  ia  irnmcdiutcly  ctmn^vd  into  a  dit^tinct  blue  color,  which  is  evidently 
diffiTcnt  from  tiie  original  liuid  contained  in  the  other  test  lube.  For  a  third 
test  what  is  cnlled  Congo  paper  is  employed — i.  e.,  strips  of  paper  colored  with 
an  aqueous  solution  of  fVm^o  red.  If  the  stomach  contents  contain  free 
hydrochloric  acid,  the  red  color  of  the  pa[>cr  is  changed  to  a  distinct  blue- 
There  is  a  certain  inacruracy  jii  this  hist-nientioned  test  with  Congo  red,  as 
the  red  is  colored  blue  by  eoncontratnd  solutions  of  other  acids,  particularly 
lactic  acid;  but,  as  a  matter  of  fact,  the  other  acids  are  scarcely  ever  present 
in  the  stomach  in  auflicient  amounts  to  invalidate  the  test;  bo  that  in  actual 
practice,  if  the  Con^o  paper  chau^'es  to  a  disliiut  blue,  we  may  almost  always 
infer  tiiat  free  hydrochloric  acid  is  present.  Still,  it  is  advisable  in  every  case 
to  carry  out  the  two  other  tests  also,  which  are  almost  as  simple  and  en- 
tirely unambijrruous.  There  is  a  Teap:ent  often  employed  wJiich  indicates  the 
presence  of  free  aciils  in  ii^cneral,  including  free  hu'tic  acid.  It  consists  of  an 
alcoholic  (or  aijucous)  solution  of  '*  tropa?olin  00."  The  yellow  color  of 
trop£eolin  is  changed  to  a  beautiful  red  by  even  small  amounts  of  acid,  but 
still  more  readily  by  hydrochloric  acid  than  by  the  organic  acids.  Blue  lit- 
mus paper,  as  is  well  known,  is  colored  red  by  free  acids  as  well  as  by 
acid  salts. 

Saldi  has  suggested  an  ingenious  method  to  demonytrate  the  presence  of 
free  hydrochloric  acid.  He  |ire[)are<l  ymall  bags  tilled  with  methylene  blue 
and  tied  with  a  catgut  thread — so-callctl  denmoid  capnules.  If  the  patient 
swallows  such  a  capsule  after  h  irieal,  then,  if  free  hydrotbloric  acid  is  pres- 
ent, the  connective  tis.'iue  of  Iho  ciUgut  is  fligosted,  the  methylene  blue  is  set 
free  in  the  stomach,  and  after  about  twn  hours  the  urine  is  colored  a  distinct 
greenish  blue.  In  exceptional  eases  the  blue  discoloration  occurs  only  after 
the  additi(m  to  the  urine  of  acetic  acid.  If  the  stomach  contents  do  not  con- 
tain free  hydnxhloric  acirl,  the  catgut  will  renuvin  undigested,  the  capsule 
enters  the  intestine  unopened,  and  is  exi>elled  without  the  urine  beconung 
blue.  Because  of  its  great  siniplit-ity,  this  test  can  very  well  be  used  in  prac- 
tice, although,  on  account  of  all  kinds  of  accidents,  there  are  decidedly  more 
sources  of  error  to  be  feared  llum  in  the  direct  examination  of  the  siphoned 
gastric  contents.  In  the  Breslau  clinic  we  used  the  preferable  keratin  capsule 
instead  of  the  desmtud  caj>sule  of  Sahli. 

If  the  examination  of  the  contents  of  the  stomach  an  hour  after  the  test 
breakfast  shows  t!ie  presence  of  free  hydrochloric  acid,  an  ex|>erienced  ob- 
server will  often  lie  nhle  to  estimate  from  the  dc<:nv  of  the  qnalitative  reaction 
whether  he  is  dealing  with  a  small  or  considerable  auunmt  of  liydrochloric 
acid.  An  accurate  quantitative  estimation  is  possible  by  titration  of  the 
stomach  conteutis  with  a  decinormal  soda  solution,  for  which  a  few  drops  of 
phenol-]>hllmk'in  Milution  serve  as  index. ^  The  amount  of  acid  determined 
by  this  process  is,  of  course,  the  sum  total  of  free  acids,  and  not  exclusively 
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the  free  hyilrocbloric  ncid.  Still,  provided  then?  is  an  abundant  amount  of 
hydrochloric  acid  in  the  gastric  contentii,  the  results  obtained  may  be  ascribed 
without  great  error  to  hydrochloric  acid  alone:  for  experience  has  shown  that> 
wlien  there  is  a  considerable  amount  nf  hydmchloric  acid  in  the  gastric  con- 
tents there  is  scarcely  ever  any  consideniMe  aniuunt  of  organic  acids  {vide 
infra).  The  degree  of  acidity  of  the  gastric  fluid  is  usually  exprc^wed  in  the 
number  of  cubic  centimeters  of  soda  solution  which  are  necessar)',  as  shown 
by  the  titration,  to  neutralize  100  r.c.  of  the  gastric  fluid;  for  example,  if  we 
have  rei|uircd  tJ  c.e.  of  t^nhi  solution  to  ntnitrulize  10  e.c.  of  the  gastric  eon- 
tents,  the  acidity  is  reekom-d  at  (it).  In  terrn^  of  hydrochloric  acid  we  would 
h;ive  (iU  multiplied  by  :i.(;5,  B(ual  to  li)  nigtn,  of  liydrochhiric  acid — that  is, 
0.23  per  cent.  The  degret?  of  acidity  whicli  is  found  in  the  gastric  contents 
of  healthy  jicrsous  after  the  test  lircnkfafit  is  usuiilly  55  to  G5 ;  amounts  of 
70  to  .SO  indicate  hyperaiidity.  If  the  giistriu  juice  contains  an  abundaneo 
or  an  excess  of  hydrwhlorie  acid,  the  further  (juestion,  and  eiu  important  one, 
arise:?  whctlier  there  is  a  hyperstvretion,  or,  more  correctly,  a  continuous  se- 
cretion of  gastric  juice.  As  we  have  nlr«-atly  nientione<!.  the  normal  stomach 
does  not  ordinarily  setTcte  r\cef>t  when  its  mucous  mcnibrnnc  in  atfccted  by 
fo<Kl  swallowed,  or  by  other  stinjulating  iiillucuccs.  The  fasting  stomach  df)es 
not^  as  a  rule,  contain  any  hydrochloric  acid,  and  when  the  stomach  has  passed 
the  food  on  into  the  duodrmim,  its  secretion  immediately  ceases.  In  order, 
then,  to  dt'tcniune  the  e.xisiente  of  liypersccrction  or  continuous  secretion,  we 
must  examine  the  contents  of  the  fasting  slr)mach  at  last  six  or  seven  hours 
after  the  last  meal.  If  we  then  find  tluid  in  the  stomach,  with  distinct  or 
abundant  amounts  of  hydrochloric  acid  contained  in  it,  we  are  justified  in 
assuming  that  there  is  an  abnormal  hypersecretion  on  the  part  t.»f  the 
stomach. 

Pliysioiog}*  teaches  us  that  not  only  hydrochloric  acid,  but  pepsin  in  as- 
gociatiou  with  it,  is  necessary  for  the  peptonizing  of  albuminoids.  The  demon- 
etration  of  pepsin  in  the  gastric  contents  is,  therefore,  essential  to  a  determina- 
tion of  the  jK'ptic  function  of  the  stomach.  ExiKTieruc  has  shown,  however, 
that  pepsin  is  rarely  absent  from  the  gastric  juitv,  and  if  there  is  a  distinct 
secretion  of  hydroehloric  acid  we  may  almo«;t  always  assume  that  pepsin  is 
secreted,  without  niuking  any  special  examination.  Even  in  castas  of  anaeidity 
pepsin  often  c^mtiniies  to  be  secretcfl.  Still,  there  are  cases  when  the  direct 
demonstration  of  (he  presence  or  absence  of  pcjjt-iu  in  the  gastric  juice  is  de- 
sirable. The  process  is  simple.  We  oht«in  s^mmc  gastric  contents  in  the  ordi- 
nary way  after  a  test  breakfast,  filter  it  into  a  test  tube,  and  put  into  it  a 
square  sharing  of  the  white  of  n  hard-boiled  vgf^.  Normal  gastric  juice  con- 
taining hydrochloric  ncid  and  iM'fisin.  if  kept  at  a  temperature  of  J)8.(i°  F. 
(37**  (*.)  in  an  inruhntor,  will  dissolve  the  Ihike  of  allmmcn  completely  in 
from  thirty  Mo  sixty  minutes.  If  the  gastric  juice  contains  uu  hydrochloric 
acid,  but  only  (>epsin,  the  albumen  will  be  dissolved  if  we  add  a  few  drops  of 
dilute  hydrochloric  acid.  If,  however,  pepsin  also  is  absent  from  the  gastric 
juice,  the  l)it  of  alhumen  will  swell  up  but  will  not  be  actually  dissolved,  un- 
less we  add  artificial  jiepsin. 

Besides  hydrochloric  acid  there  are  also  some  organic  acids  in  the  gastric 
juice;  the  nior*t  imj^ortant  of  these  is  lactic  acid.  The  lactic  acid  is  not  a 
product  of  the  gastric  mucous  membrane,  but  the  result  of  lactic-acid  fer- 
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na»ntation  of  the  carlwliydratos  in  the  gastric  contents,  except  for  small 
aiMOiintH  which  may  1h?  directly  introduced  with  the  food.  If  we  te*t  the 
gafeitrie  coutents  a  short  lime  (lifteen  to  thirty  minutes)  after  a  test  break- 
fast, we  can  often  find  some  taetie  ueid  presc-irt,  but  at  yet  no  hydrocldoric 
aeid.  'I'hi.s  LnrrL'^pouds  in  tliu  amylolytie  sta^e  of  gastric  digestion.  Later, 
wh(?n  the  seerctinn  of  hydrnehlorii*  acid  has  In'^un,  the  iaelic-acid  fermenta- 
tion proniptty  ceases,  so  that  under  normal  conditions,  bh  we  have  said,  we 
find  hydrochloric  acid  difitinctly  present  an  hour  after  the  test  breakfast,  but 
n.sually  no  hictic  acid.  If  we  do  lind  huuc  aeid  it  is  always  an  indication  of 
an  impniri'd  prnduf  Hon  or  absence  of  hydr<>rlib>ric  acid.  There  is  a  cf>ndition 
M'liich  isi  especially  favorable  for  the  formation  and  collection  of  large  amonntn 
of  lactic  aeid  in  the  Btomach.  This  is  when  the  absence  of  hydrochloric  acid 
is  associatal  with  a  stagnation  of  the  ingesta  in  the  stomach.  This  combina- 
tion is  especially  fretpicnl  in  the  cn^e  of  cnreinoma  of  the  pylorus  (7.  v.).  Un- 
der these  conditions  the  hutie-acid  fennentation  may  go  on  uncliecked,  and 
we  tiad  an  abundance  of  that  acid  in  the  stomach  at  whatever  time  we  make 
a  test. 

The  qualitative  test  f^^r  Inctic  acid  i^  by  means  of  rffelmann's  reagent:  by 
adding  a  drop  of  ferrie-chl(*rid  snlutiun  \i>  a  thnte-  or  four-pcr-cent  solution 
of  carbolic  acid,  we  obtain  a  litpiid  of  a  beautiful  pteel-blue  color.  Upon  add- 
ing to  a  small  portion  of  this  bhm  tluid,  contained  in  a  tfcst  tube,  gastric 
contents  in  which  there  is  lactic  acid,  the  blue  color  changes  to  a  distinct  yel- 
low, or  yellowish-grcen.  The  test  should  ni»t  be  rcgardtni  as  positive  unless 
there  is  a  distinct  yellow  color.  W'c  may  lirst  agitate  the  gastric  tluid  with 
ether,  and  then  make  the  test  with  the  ether  extract,  as  ether  takes  up  the 
lactic  acid.  The  ether  extract  is  carefully  evap<iratcd.  the  residue  is  dis^lved 
in  wati'r,  and  the  watery  sohUinn  is  test*'d  with  I  irelmunirs  reagent  The 
quantitative  estinuitioii  nt  liutic  acid  is  tedious,  and  not  very  important  in 
practice. 

The  fatty  acids  and  acetic  acid  are  not  found  in  the  gastric  contents  unless 
there  is  marked  fermentation,  iind  their  pn^sence  therefore  indicates  a  stag- 
nntion  of  tlie  gfjstric  contents  {rt'fh'  infm),  nnd  tlie  absence  of  hydrochloric 
acid,  which  acts  as  an  antiseptic.  In  practice  we  form  an  opinion  as  to  the 
presence  of  these  acids  by  the  sense  of  smell,  since  their  demonstration  by 
direct  chemical  means  is  far  from  simple.  The  presence  of  the  volatile  fatty 
acids  is  recognized  by  heating  the  gastric  contents  in  a  test  tube,  and  at  the 
same  time  exposing  a  piece  of  moistened  bhie  litmus  paper  to  the  vapors, 
which  turn  it  red. 

3.  Determination  of  the  Motor  Activity  of  the  Stomach. — The  em|)loyment 
of  the  stonoich  tube  also  enables  us  to  f(»rm  with  (nisc  a  satisfaetriry  estimate 
of  the  motor  function  of  the  stfumieli,  and  this  is  an  extremely  important 
matter.  As  physiology  leaches  us,  tin-  pylorus  remains  linnly  c!os<»d  during 
the  first  part  of  gastric  digestion.  It  does  not  open  until  the  food  is  suffi- 
ciently prepared,  and  then  the  chyme  is  [lischarged  by  sviceessive  jets  into  tJie 
duodenum.  For  practicfd  fmrpo>e^  it  is  sutlicienl  U*  ki»o\v  that  the  examina- 
tion of  healthy  persons  has  ^hoMn  the  ^Inumch  to  be  completely  empty  again 
about  two  hours  after  the  ingestion  of  a  small  amount  of  food — e.g..  after 
the  test  breakfast  {vide  stipra\.  If,  then,  we  rinse  out  the  stomach  two  hours 
after  a  test  breakfast  we  ought  not,  under  ordinary  circumstances,  to  find  any 
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large  amouniof  bread  in  the  wash  water.  But  it  is  a  comparatively  easy  task 
for  the  stornneh  to  make  away  with  the  U^t  hivakfast ;  so  it  is  more  tfiuitab)e, 
if  we  Juiiru  lo  ttst  ilir  motor  |iowi*rs,  to  adtiiinisttT  what  is  (lalh'd  a  if^i  mfal, 
cousiulin^  of  a  plato  of  hroth,  150  gm.  (5  oz.)  of  underdone  broiled  steak 
(mineed)  50  gm,  (2  oz. )  of  [lotato  purh,  and  a  roll.  A  meal  of  this  sort 
di£>j)p[>fars  from  the  stomach  often  in  three  or  four  hours,  but  at  the  latefit, 
under  nonnal  conditions,  in  seven  hrnirs.  If  we  wash  out  the  stomach  seven 
hours  after  a  test  meal  and  still  find  any  considerable  amount  of  food,  it  is 
sure  proof  of  an  unsatisfactory  discharge  of  the  stomach  contents,  whether 

a  result  of  impaired  motor  fmwer  or,  as  is  most  fn^juently  the  case,  of  a 
anical  stenosis  of  the  pvlorus.  If  wc  really  wisli  to  know  how  long  por- 
tions may  be  retained  in  the  .stomach,  we  may  a<ld  to  the  meal  a  few  cran- 
berries or  green-c-olon-d  beans,  and  the  like.  .Such  easily  reco(rnizable  things 
may  sometimes  be  found  again  in  rinsing  out  the  stomach  sevend  days  after 

r  ingestion.     As  a  rule,  in  practice,  it  is  advisable  to  perform  the  first 

trie  lavage  in  the  early  morning  before  the  patient  has  taken  food.  If  the 
stomach  still  contains  distinct  remnants  of  fowl  taken  the  previous  evening, 
tliis  in  itself  is  ample  proof  of  a  marke<i  retention  of  the  gastric  contents. 

In  this  connection,  however,  wc  may  make  brief  mention  of  another  melhod 
originate*!  by  Ewald,  with  this  same  obj»rt  of  dL'terniiiiiii^r  the  motor  etticiency 
of  the  stomach.  The  patient  is  given,  early  in  tfie  morning,  a  gelatm  capsule 
containing  15  gr.  <gm.  1)  of  salol.  Salol  is  not  broken  up  until  it  reaches 
the  intestine,  when  it  separates  intn  carltolie  and  salicylic  acids.  Tlie  salicylic 
acid  is  then  immediately  excreted  in  the  urine,  and  readily  detected  by  chlorid 
of  iron.  If  the  stotnarli  d»MM  not  L'rnpty  itself  in  a  normal  numner.  the 
salicylic  reaction  is  often  to  be  dL-teeted  in  the  urine  even  after  twenty-four 
or  thirty  hours,  at  whicli  time  it  would  have  vanished  under  normal  condi- 
tions. This  test  has  not  bet^u  adopted  very  general  I  v  in  practice.  Iwcause  it 
is  uncertain. 

4.  Estimation  of  the  Size  and  Position  of  the  Stomach. — Umler  normal 
condilion.-i,  the  stomach  lies  mainly  in  the  left  hypochoudrium,  directly  Iwlow 
the  vault  of  the  diaphragm,  and  nearly  vertical.  The  pylorus  lies  in  the 
epigastrium,  in  the  niediiin  line  or  a  trifle  to  the  left.  There  are  many  indi- 
vidual variations  fr(un  this  position,  such  as  displiic-cTnenl  fmrn  pressure  of 
the  clothes,  etc.  Many  of  these  changes  of  position  have  ri'iilly  no  great 
pathological  significance.  Still,  it  is  important  to  delerminL'  these  points 
about  the  organ.  An  e.xperienced  eye  not  infre<piently  recognizes  the  position 
of  the  stniitath  by  mere  oljaervatioii  nf  the  ahdcmien,  bu!  often  this  is  negative 
or  misli'iifling.  By  percussion  we  may  distinguisb  the  limits  of  the  ileep 
t>-mpanitic  resonance  of  tin-  stomach  frnm  the  usimlly  higher  tympanitic 
resonance  of  the  surrounding  intestines;  or  we  may  mark  the  lower  limit  nf 
dullness  when  the  organ  is  full,  sn  that  we  can  sometimes  form  a  tolerably 
certain  opinion  as  to  the  lower  bonh'r  nf  the  stomach.  In  general,  these  re- 
sults are  also  dweptive  and  unrc^rtain. 

With  the  aid  of  the  stomach  tube  the  matter  is  very  simple.  It  is  aecom- 
plislied  by  blowing  up  the  stomach  with  air.  in  the  manner  first  propf)se)l  and 
practiced  by  liuneberg.  This  is  done  by  means  of  the  nnlinary  rubber  double 
hollf)on  hiilh  I  such  as  is  enipbiyeil  with  tin-  rjujueliii  i-nuttry  ;  or  wilti  a  simple 
Davidaon  syringe).   The  method  used  by  us  in  our  warJs  almost  every  ilay  is  as 
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follows:  The  patient  is  cither  fasting  or  has  had  his  stomach  thoroughly  rinsed 
out,  and  lies  as  nearly  horizontal  as  possihle  upon  his  back.  The  stomach 
tul>e,  being  intrnduced,  is  c*>nnect(?d  with  the  bulb  at  its  upper  end,  and  air 
is  pumped  in.  As  the  pylorus  is  aliuo!»t  always  firmly  closed,  the  contours 
of  the  stnniac-h  become  visible  very  shortly.  By  percussion  of  the  inflated 
stomach,  w*?  can  verify  the  results  of  simple  inspection. 

We  should  then  not  only  mark  the*  position  of  the  greater  curvature  but 
also  that  of  the  lesser  curvature,  if  visible.  If  the  stomach  is  normal  in 
position  and  size,  the  protuberance  occupies  the  epigastrium  alx)ve  the  nuvel. 
If  the  ht4>ma<"h  is  dilated,  the  greater  turvaturt-"  reaches  below  the  navel; 
while  if  the  stLnnueh  as  a  whole  is  displaced  downward  (riilv  mfra,  gastrop- 
tosis),  the  smaller  curvature  also  falls  to  the  neigiiborhood  of  the  navel  or 
below  it. 

As  soon  as  we  disconnect  the  bulb  thi*  nir  escapes,  and  the  distended 
st(minrh  collapses.  We  can,  if  a  cnrtain  ch'grce  f»f  caution  is  usi'd,  repeat  the 
procedure  more  than  once,  so  as  to  make  sure  of  our  results.  Of  course,  in- 
flation shouts]  \w.  intiTriipt^ed  inimedintcly  if  the  distention  of  the  stomach 
IxN'omes  painful;  and  we  should  abstain  from  the  prmM^lure  altogether  when- 
ever tlure  is  suspicion  of  an  ub-cr,  bccniise  the  artificial  distention  of  the 
stouiach  in  this  case  might  do  harm.  In  some  cases,  direct  iutiation  does  not 
render  the  contours  of  the  stomach  distinctly  prominent,  probably  Iwcause  of 
inautTiciency  of  the  pylorus.  In  such  cases,  and  in  such  only,  we  should  em- 
ploy a  rublit'r  bug  (condom)  fastened  on  the  lower  end  of  the  tube,  having 
previously  tested  its  di^tensibility.  When  this  is  introdueeil  into  the  empty 
stomach  and  blown  up,  we  can  usually  discern  it  Hirougli  the  abdominal  walls 
and  determine  the  position,  )>ut  of  course  not  the  size,  of  the  stomach.  For 
ordinary  cases  the  first-described  method  is  not  only  simpler  but  more  satis- 
factory, and,  so  far  as  the  patient  is  concerned,  less  disagreeable.  If  the 
abdominal  walls  are  thick  with  fat  the  method  fails,  but  such  a  condition  is 
very  rare  when  there  is  severe  gastric  disease. 

The  simple  method  just  described  seems  to  us  to  have  rendered  entirely 
superfluous  most  of  the  otln-r  more  or  less  complicated  procedures  for  the 
detcrmiuatinu  of  the  size  and  position  of  the  stonuieh.  especially  as  no  de- 
cidedly better  results  are  obtained  by  tbcuu  This  last  statement  applies  es- 
pecially to  electric  transillumination  of  the  stomach  and  anterior  al>domiaal 
walls  I>y  means  of  an  incandescent  light  introduei'd  with  a  tube.  In  practice 
the  X-ray  examination  of  the  storiiacli  tilled  with  a  bismulh- potato  pap  can 
ujiunlly  be  disptmsed  with,  althougli  Ibis  method  has  given  very  good  results 
(Uieder,  Ilolzkneeht,  and  others). 

In  ordinary  practice  where  tlie  introduction  of  the  stomach  tube  Is  not 
always  practicable,  Liie  oh]  irtetliod  reeonimended  by  Frerich  may  be  employed. 
For  carrying  this  out  it  is  best  to  have  the  j)atient  fasting,  and  in  a  horizontal 
position.  Se>enty-five  to  one  humlred  and  lifty  grains  (gm.  5  to  10)  uf  tar- 
taric acid  are  given,  and  immediately  after  an  ctjuul  amount  of  bicarbonate 
of  soda,  each  drug  lieing  dissolved  in  half  n  glass  of  water.  At  once  tliere 
is  an  abuudiiut  production  of  carbonic  dioxid.  The  stomach  is  blown  up 
and  its  outlines  become  sometimes  very  distinct,  both  for  observation  and 
for  percussion.  The  great  advantage  of  the  previously  described  metho4l  of 
pumping  in  air  consiatfi,  however,  in  the  fact  that  we  have  the  degree  of 
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distention  under  far  better  control,  and  that  wc  can  repeat  the  process  several 
times  in  succession. 

5.  Testing  the  Absorptive  Powers  of  the  Stomach,^Brief  mention  should 
be  made  of  Peuzoldt's  lufthod  of  dctcrnunin^  thi*  aiwcfrptive  powers  of  the 
stomach.  A  gelatin  capsule  filled  with  iodid  of  potas^sium,  if  swallowed  by 
a  healthv  poreon  fasting,  will  ^ve  rise  at  the  end  of  ten  or  fifteen  minutes 
to  a  reaction  for  io<lin  in  the  saliva  and  in  the  urine  (by  adding  sulphuric 
acid  and  shaking  with  sulphJd  of  carlmn).  In  severe  disoflj^es  of  tlie  stomach 
the  time  required  is  often  much  longer.  In  practice,  however,  the  method 
has  not  gained  any  great  importance,  particularly  since  the  examinations  of 
Mehring  have  shown  that  the  absorptive  powers  of  the  stomach  are  after  all 
slight.  Water  is  not  at  all  absorljcd  from  the  stomach;  sugar,  peptone,  and 
salt  are  absorl>ed  to  a  slight  degree,  but  with  a  simultaneous  excretion  of 
watery  secretion.  Alcohol,  on  the  other  hand,  is  absorbed  in  large  amounts 
from  the  stomach, 

6.  Demonstration  of  Blood  in  the  Gastric  Contents. — Any  admixture  of 
blood  with  the  contents  of  the  stomach  is  of  great  importance  in  the  diagnosis 
of  certain  gastric  diseases,  particularly  uUer  and  carcinoma.  Jf  tliere  is  fresh 
blood  mixed  with  the  vomitus  or  with  tlie  gastric  contents  obtained  hy  wash- 
ing out  the  stomach,  it  is  often  directly  recognizable  from  its  characteristic 
appearance,  but  if  the  blood  is  already  decomposed  or  intimalely  mixed  with 
the  food,  or  present  in  very  small  amounts,  we  need  sjHH'ial  methods  for  its 
certain  recognition.  Microscopic  examination  alone  is  insufficient,  for  the 
red  corpuscles  are  soon  destroyed  in  the  stomach.  The  method  of  spet-trura 
analysis  requires  a  e]jecial  spectroscope.  We  searcli  for  the  characteristic 
bands  of  hemalin  in  an  ethtreal  extract,  made  by  shaking  up  a  j)ortion 
of  tlie  gastric  contents,  to  whiih  a  few  drops  of  glacial  acetic  ucid  liave  been 
added,  with  ether.  For  medical  practice  the  most  useful  and  simple  method 
is  Van  Deen's  test,  with  fresh  tincture  of  gimiac  and  turpentine.  A  small 
amount  of  a  mixture  of  equal  portions  of  these  two  liqiiids  is  pimroH  into  a 
test  tube  upfin  a  portion  of  the  gastric  contents.  If  blood  is  present,  there  ap- 
jH^ars  at  nncc,  or  after  a  short  time,  an  intense  blue  crOor  at  the  junction  of  the 
two  fluids.  As  certain  other  matters  contained  in  the  food  may  cause  this  same 
color  reaction,  it  is  more  satisfactory  Jirst  to  decompose  the  gastric  contents 
with  a  few  drops  of  gineial  acetic  ncifl,  then  extract 
with  ether  and  i>erfomi  the  guaiar-turpentine  test 
with  the  ether  extract.  This  test  is  especially  distinct 
if  there  are  organic  acids  present,  as  in  case  of  car- 
oinoma,  in  which  disease  the  stomach  contains  blood 
in  associatinn  with  lactic  acid,  but  no  hydrochloric 
acid.  On  the  other  hand,  in  our  experience,  the  test 
is  often  uncertain  in  the  case  of  ulcer,  becansc  the 
presence  of  hydrfK-lUoric  acid  is  a  hindrance.  Another 
common  method  is  to  see  if  we  can  produce  Teicli- 
mann's  hemin  crystals  from  the  gastric  contents.     The 

test  is  not  always  successful,  but  if  successful  it  indicates  the  presence  of  blood. 
"We  put  a  small  portion  of  the  sus])ected  gastric  contents  upon  an  ol)ject  glass 
with  a  trace  of  common  salt  and  a  few  drops  of  glacial  acetic  acid.  If  we  now 
evaporate  slowlv  to  dryness  there  are  formed  small,  brown,  rhombic  hemin 
33 
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crystals  (see  Fig.  71),  wliich  can  \)e  eeen  by  the  microscope.  Of  coufse,  when- 
ever we  examine  the  contente  of  the  stomach  for  blood,  we  should  boar  in 
mind  Ihaf^  if  found,  the  bhiod  may  be  due  (o  the  ingestion  of  underdone  meat, 
prfpiirations  (tf  !iL'tnof;I()l>in.  or  tiiinihir  Hubstanoea. 

'i'u  sum  up  biiuHy  till  that  hua  liccn  suid,  a  careful  examination  of  the 
Btomacli  8houhl  procee<i  in  the  following  monncr:  First,  rinsing  out  of  the 
fasting  stomach  early  in  the  morning,  to  determine  whether  there  may  be 
stagnation  or  h>'persprretion  (marked  HCl  reaction).  We  should  also  notice 
wlu'tlicr  fluTC  IS  any  colhx'tinn  of  nnir\is  in  the  Ptomsch  when  fasting.  Sec- 
ondly, we  determine  the  position  and  tsize  of  the  stoniflrh  by  inflation.  Thirdly, 
the  stomach  being  empty,  we  administer  a  test  breakfast;  an  hour  later  we 
e.tamine  the  contents  for  hydrochloric  or  lactic  acid.  Fourthly,  at  noon  we 
give  a  test  meal,  and  seven  hours  later  wash  out  the  stomach,  to  determine 
its  motor  efhciency.  If  tliere  is  stagnation  of  the  gastric  contents,  we  test 
again  for  hydrochloric  and  lactic  acids.  Fifthly,  microscopic  examination  of 
the  gastric  contents.  Blood  test.  Finally,  we  scarcely  need  to  repeat  that 
in  all  important  cases  we  ought  not  to  be  satisfied  with  a  single  examination 
of  the  stomach,  but  we  should  make  certain  of  our  results  by  repeated  tests. 
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CHAPTER    II 

ACUTE   gastric:    CATARRH 
(AetUs  OaatrUia) 

JEtioIogy  and  Pathological  Anatomy. — Tlie  mucous  memhrnne  of  the 
stomach  not  being  ojien  to  direct  examination,  a?  is  tluit  of  the  mouth  and 
throat,  the  existence  of  acute  gastritis  is  mainly  a  matter  of  inference  from 
our  observations  of  other  muctius  memhranoa.  When  some  harmful  agency 
acts  in  a  direct  manner  upon  the  mucous  membrane  of  the  stomach,  we  slmll 
usually  be  right  in  supposing  that  there  is  a  greater  or  less  degree  of  genuine 
inflammation  of  tht^  liivingof  the  Btomaili.  nnlcjis  the  organ  in  a  simply  func- 
tional way  at  once  rids  ilssclf  nf  tlie  irritant — fnr  example,  by  vomiting  when 
the  stomach  has  been  ** overloaded."  If  some  noxious  material  acts  long  and 
continuously  upon  the  mucous  membrane,  there  will  be  abnormal  changes 
not  only  in  the  Llocid  vessels  and  the  intrrsiilial  tissue,  but  also  in  the  eullular 
elements  of  the  mucous  membrane  and  its  glands.  As  yet,  we  know  little 
about  the  minute  degenerative  changes  in  the  sjwcific  secreting  cells.  The 
microscopic  inflammatory  lesions,  which  we  may  with  great  certainty  assume 
to  be  present,  are  hyperemia  and  swelling  of  the  mucous  membrane,  j>erhaps 
associated  with  an  increase  in  tlie  secretion  of  mucus,  and  with  small  hemor- 
rhages here  and  there.  If  the  irritant  is  insignificant  the  lesions  will  be  mild 
and  superficial  (mild  eatan*hal  gastritis).  If  the  noxious  agent  is  more  power- 
ful (for  example,  corr^isive  poisim),  it  will  give  rise  to  a  deeper  parench}'Tna- 
tous  inflamrualion,  with  pf'cling  off  of  the  mucous  membrane  and  similar 
elTects  (severe  toxic  gastritis). 

The  mild  cafarrbul  fonna  of  gastritis  are  caused  by  simple  chemical  and 
mechanical   influences,   and   perhaps  by  thermic   irritation.     They   are  most 
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often  tlie  result  of  errors  in  diet,  such  as  the  ingestion  of  too  large  an  amount 
of  food,  or  of  food  that  is  difficult  to  digest,  unsuitable,  lugiily  spiced,  or  very 
acid.  In  the  same  class  belong  t!je  acute  indigestion  following  excess  in  alco- 
hol, and  the  frcfjuent  derangement  of  l!ie  stoinadi  from  taking  medicines; 
and  also  cases  due  to  tlie  accidental  or  willful  ingestion  of  all  sorts  of  injuri- 
ous and  poisonous  substances.  The  severe  cases  of  toxic  gastritis  are  most 
often  caused  by  the  action  of  concentrated  mineral  acids  and  alkalies.  In 
this  class  comes  poisoning  from  sulphuric  acid,  nitric  acid,  hydrochloric  acid, 
caustic  potash,  and  caustic  soda. 

A  special  importance  attaches  to  the  ingestion  of  decaying  substances. 
The  incautious  use  of  tainted  meat  or  fish  may  be  followed  by  relatively  severe 
forms  of  acute  gastric  catarrh.  The  products  of  decomposition  act  as  chem- 
ical irritants  upon  tlie  nmcous  membrane;  and  the  fcnncuts  and  putrefactive 
agents  likewise  continue  in  activity  after  reacliiug  the  stoiriacli,  and  thus 
contribute  to  proihice  the  iuflaiiiniation.  The  reason  that  this  sort  of  gastric 
catarrh  is  not  much  more  frequent  than  it  is,  is  undoubtedly  the  presence  of 
hydrochloric  acid  as  a  constituent  of  the  gastric  juice,  bei-ause  it  lias  on  anti- 
septic action. 

It  is  universally  assumed  that  a  chill  of  the  eniter  surface  of  the  hody  may 
excite  gastric  catarrh,  but  there  seems  to  be  actual  proof  of  this  in  but  few 
cases.  On  the  other  hand,  there  can  be  no  doubt  that  many  cases  of  acute 
gastric  catarrh,  of  apparently  primary  origin,  are  referable  to  infei-tion. 
Infectious  catarrh  of  the  stomach  may  occnr  at  times,  pnrticailarly  in  sum- 
mer, with  es|>ecial  frequency.  As  to  tlie  precise  nature  of  the  pathogenic 
germ,  we  do  not  as  yet  possess  any  certain  kTiowledge. 

The  predisposition  of  certain  individuals  to  gastric  eatarrh  differs  greatly. 
Some  persons  always  liave  a  "weak"  stomach,  and  the  disease  is  prone  to 
attack  feeble  children,  anamic  persons,  fever  patients,  «nd  convalescents  from 
severe  diseases^  as  well  as  chronic  nivalids  avIio  are  ill-nourislied.  Enfeebled 
persons  of  this  sort  sometimes  fall  sick  when  vigorous  and  healthy  individuals 
would  entirely  escape.  In  mnny  of  these  cases  of  unusual  predisposition  to 
gastric  disease,  we  may  surmise  that  the  secretion  of  hydrochloric  acid  is 
scanty,  and  that  there  may  be  a  diminution  in  the  motor  power  of  the  stom- 
ach. Each  of  these  factors  would,  of  course,  render  ingested  irritants  more 
harmful. 

Symptoms. — The  most  constant  subjective  symptom  is  anorexia.  In  severe 
cases  the  very  thought  of  food  excites  disgust.  What  tlie  patient  does  eat 
tastes  flat,  and  he  is  tlierefore  very  eager  for  piquant  dishes,  highly  spiced  or 
sour.     Thirst  is  often  present,  and  a  feeling  of  dryness  in  the  moutli. 

The  sutijoctive  gastric  sensations  are  seldom  those  of  marked  pain;  but 
sometimes  there  are  attacks  of  pain  which  are  in  all  probahility  due  to  crump- 
like  contractions  of  the  muscular  coat.  The  usual  complaint  is  of  constant 
pressure  and  fullness.  Sometimes  the  patient  is  conscious  of  the  peristaltic 
movements  of  the  stomach.     He  has  "  rumbling  "  in  the  abdomen. 

There  is  nausea,  and  often  vomiting.  In  severe  eases  cverAihing  swallowed 
is  at  niice  rejected.  The  vomitus  consists  for  the  most  part  of  undigested 
food  (often  ill-snielling),  with  which  mucus,  and  sometimes  bile,  is  mingled. 
Eructations  of  gas  or  li(]uid  are  frequent. 

Physical  external  examination  reveals  little.     The  epigastrium  may  be 
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somewhat  prominent  as  a  whole,  and  may  be  tender  on  pressure.  The  tongue 
is  almost  always  thickly  coated  and  dry.  The  breath  is  usually  disagreeable, 
and  there  is  a  persistent  flat  or  bitter  taste  in  tlie  raouth.  In  ordinary  eases 
of  acute  gastritis  exainiuation  of  the  gastric  contents  is  Imrdly  necessary,  but 
in  the  majority  of  tlie  severe  cases  we  find  a  marked  diminution  in,  or  entire 
absence  of,  the  hydrochloric-acid  reaction,  and  sometimes  distinct  delay  in 
the  motor  activity  of  tlie  stomach.  Sometimes  lactic  acid  and  the  fatty  acids 
are  present  in  large  amounts. 

In  severe  cases  there  is  always  considerable  constitutional  disturbance. 
The  patient  feels  Ijingiiiil,  and  disiudinetl  for  any  exertion;  Uie  pulse  is 
moderately  rajud,  nlthou^h  it  may  cxcc[>tionally  be  slower  than  normal;  the 
urine  is  usually  soiiiewliat  couceutratcd,  often  it  gives  a  marked  indican  reac- 
tion. Tlioro  may  In*  no  fever,  Imt  not  infrcr^nontly  tlicre  is  a  moderate  eleva- 
tion of  tcir^perntnre  with  sensatiuns  of  rhillincss  or  heat.  In  rare  i*ast»s  we 
may  observe  an  appmach  to  the  tj'phoid  condition,  with  such  nervous  symp- 
toms as  headache,  vertigo,  and  dullness.  These  cases  wore  formerly  termed 
"gastric  fever,"  and  they  are  probably  most  of  them  infectious,  but  yet  the 
constitutional  symptmns  are  probably  only  cxocptionnlly  rofomble  to  coin- 
cident eonstituti<mfd  infection.  It  is  more  prolmhle  that  toxic  influences  are 
exerted  by  the  abnormal  products  of  the  fermentation  which  takes  place  in 
the  stomach.  For  example.  Senator  mentions  sulphnreted  hydrogen  as  thus 
generated;  and  Litton  has  described  several  cases  in  wliich  at  first  there  were 
such  ilyypeptic  symptoms  as  nausea,  vomiting,  flatulence,  and  a  coated  tongue, 
but  which  soon  gave  evidence,  by  restlessness,  headache,  great  muscular  weak- 
ness, and  a  gradual  lapse  into  somnolence,  of  rather  severe  nervous  disturbance 
in  addition.  The  breath  had  a  marked  "acetone"  odor;  and,  on  adding 
chlorid  of  iron  to  the  urine,  a  strong  reddish  color  was  developed  (Gerhardt's 
[diacetic  acid]  reaction),  so  tliat  it  seems  probable  that  an  autointoxication 
had  occurred  somewhat  resembling  diabetic  coma. 

Chief  among  complications  are  the  intestinal  SNTnptoms,  which  are  fre- 
quently coincident  with  the  gastric  disorrler.  Constipation  is  the  rule.  There 
may  be  diarrhea.  Tlie  gastric  catarrh  may  by  extension  involve  the  duodenum 
an<J  give  rise  to  jaundice.  Sometimes  herpes  appears  upan  the  skin.  This 
fact  argues  for  the  infectious  nature  of  many  cases  of  gastric  catarrh. 

It  is  evident  from  what  has  been  said  that  acute  gastric  catarrh  is  by  no 
means  uniform  in  its  aetiology,  and  the  general  course  of  the  disease  is  also 
subject  to  gi-eat  variations.  Sdnietimes  there  are  mild  dy8i)eptic  sjiTnptoms 
wliich  vanish  in  the  brief  time  of  one  or  two  days,  while  in  other  cases  we 
have  a  rather  severe  dii^ease  asstKriated  with  consideralde  constitutional  dis^ 
turbance,  and  lasting  three  to  ten  days.  There  is  also  great  variation  in  the 
intensity  of  the  various  symptoms,  particularly  tlie  vomiting.  The  progress 
of  the  case  may  be  irregular  and  there  may  I>e  rehipses,  but  still  the  prognosis 
of  primary  acute  gastritis  is  entirely  favorable.  The  diagnosis  is  usually  easy, 
although  we  should  never  omit  to  make  an  unprejudice<l  and  careful  exam- 
ination into  the  general  condition.  If  there  is  fever  we  should  bear  in  mind 
tite  possiliiiity  of  a  niild  typhoid   (see  Typhoid  Fever). 

Treatment. — If,  at  the  beginning  of  tlie  disease,  tliere  is  reason  to  suppose 
that  the  stomach  is  loaded  with  undigested  food,  an  emetic  is  indicated.  If 
it  is  desired  to  avoid  the  irritative  action  of  an  emetic  upon  the  gastric  mucous 
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membrane,  a  subcutaneous  inje<*tion  of  one  sixth  of  a  grain  (gm.  0.01)  of 

aponiorphin  may  be  ^iven.  Still  more  cfRcicnt,  although  disagreeable  for  tlie 
patient,  is  a  washing  out  of  the  stomach  by  means  of  tlie  stomach  tube,  par- 
ticularly in  severe  cases  of  toxic  or  infectious  origin;  but  of  course,  when  the 
gastric  walla  may  have  been  weakened  by  corrosive  poisons,  the  stomach  tube 
is  coiitrninrlicated. 

In  most  cases,  however,  emetics  and  lavage  may  be  dispensed  with.  The 
treatment  in  such  cases  consists  mainly  in  a  strict  regulation  of  the  diet,  allow- 
ing for  a  time  nothing  whatever,  and  then  such  fo*)d  as  thickened  soups,  iced 
milk,  and  toast  Of  internal  remedicH,  tO  to  15  drops  of  dilute  hydrochloric 
acid  in  half  a  wineglass  of  water  sometimes  set^ms  benerH'ial ;  while  in  other 
eases,  in  which  there  are  sour  eructations  and  vomiting,  alkalies  are  to  be 
given.  We  may  order  as  much  bicarbonate  of  80<la  or  as  much  Carlsbad  salts 
as  will  rest  on  the  point  of  a  penknife,  or  Ems  water.  The  so-called  stom- 
achics and  hitters  are  also  often  prescril>ed,  for  example,  compimnd  tincture 
of  gentian  or  tincture  of  rhubarb.  Another  favorite  remedy  in  resnrcin,  of 
which  4  gr.  dissolve<l  in  some  aromatic  water  may  be  given  every  two  hours. 
If  the  vomiting  is  obstinate,  relief  may  1m?  got  from  bits  of  ice  or  sips  of  nold 
Seltzer  water.  Tn  severer  cases  we  must  resort  to  narcotics,  such  as  opium, 
cocain,  and  c-hloroform,  administered  iiitomally. 

If  there  is  decided  constipation,  an  enema  muBt  be  employed,  or  such  laxa- 
tives as  calomel,  Epsoin  salts,  or  rhubarb. 
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JEtiology, — Tlie  same  causes  wiiich  excite  acute  gastric  catarrh,  if  often 
repeated,  lead  at  last  to  ciirouic  catarrh  of  the  stomach;  but,  at  least  lu  adults, 
infec-tious  influences  are  seldom  prominent  in  the  causation  of  the  disease. 
In  many  rases  it  is  due  chiefly  to  the  rhcmical  and  inoobanicat  irritation  of 
an  unsuitable  diet  long  continued.  By  far  the  most  fretjuent — indeed,  to 
sj>eak  more  correctly,  the  only  frequent — form  of  chronic  gastric  catarrh  in 
adults  is  due  to  liard  drinking.  Tlie  habitual  use  of  distilled  liquors  is  more 
influential  in  this  regard  than  excess  in  wine  or  beer.  The  harm  done  by 
alcohol  may  be  reenforctnl  by  other  dietetic  causes.  We  have  often  met  with 
genuine  chronic  gastritis  in  extremely  destitute  persons,  who  for  a  long  time 
had  to  eat  food  tiiat  was  insul!icient,  bad,  or  even  decayed.  It  should  also 
be  pointed  out  thai  abnormal  conditions  of  the  mouth,  and,  particularly,  dirty 
or  carious  teetli,  may  occasion  dyspeptic  and  catarrhal  conditions.  Habitual 
e.xeess  in  smoking  is  also  said  sometimes  to  ocrasiiin  chronic  gastritis;  and 
fmally,  it  is  probable  that  the  bad  ba]>it  of  rapitl  eating  with  imperfect  mastica- 
tion leads  at  last  to  gastric  disturbance.  As  is  the  case  with  all  external  irri- 
tants of  this  sort,  the  results  are  influenced  by  individual  differences  in  the 
resisting  powers  of  the  affected  orgfln,  and  personal  prcdisy*osition  to  disease 
plays  a  certiiin  part  in  the  devefoprtierif  of  chronic  gastrie  eiitarrh.  Often  this 
predisposition  seems,  to  a  certain  extent,  a  matter  of  family  and  heredity. 
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Chronic  gastric  catarrh  is  not  always  a  primary  affection.  It  may  be  sec- 
ondary to  some  other  disease.  In  particular,  all  diseases  associated  with 
portal  congestion  are  apt  to  lead  to  secondary  catarrh  of  the  stomach.  This 
includes  hepatic  cirrhosis  and  Iiepatie  syphilis.  Again,  the  gastric  catarrh 
associated  with  chronic  cardiac,  pulmonary,  or  renal  disease  is  in  part  to  be 
regarded  as  due  to  congestion.  On  the  other  hand,  however,  we  should  al- 
ways consider  how  manifold  are  the  other  conditions,  associated  with  all 
sorts  of  chronic  diseases,  which  may  lead  to  chronic  gastric  disturbance. 
We  may  mention,  for  instance,  anaemia,  muscular  insufficiency,  and  auto- 
iiitoxicatidu. 

Pathology. — The  macroscopic  changes  in  the  gastric  mucous  membrane  are 
in  most  cases  very  moderate.  Usually  it  is  thickened  and  coated  with  a  layer 
of  tou^b,  grayish-white  mucus,  in  which  is  suspended  a  greater  or  less 
amount  of  detached  epitlicliunu  The  mcnilirane  is  brownisli  red,  unless  ren- 
dered gray  by  excessive  pignipntation.  Under  the  microscope  we  find  a  well- 
marked  infiltration  of  the  interstitial  tissue  with  round  cells,  and  well-marked 
parencliyniatous  changes,  particularly  extensive  degeneration  of  the  glan- 
dular cells.  AH  these  changes  are  especially  markcil  in  the  pyloric  portion 
of  t!ie  stomach.  If  the  catarrh  has  lasted  a  long  time  there  may  be  still 
further  changes  in  the  mucous  membrane.  In  many  cases  it  appears  smooth 
and  atrophic.  The  glandular  layer  of  the  stomach  may  at  last  be  almost 
destroyed,  and  the  nmscular  and  submucous  coats  share  in  the  atrophy,  while 
the  organ  as  a  whole  is  usually  dilated.  In  other  less  frequent  cases  there 
is  a  marked  growth  of  interstitial  connective  tissue,  with  resultant  contrac- 
tion. In  this  variety,  also,  the  glandular  layer  atropines,  the  stomach  walls 
grow  firmer,  and  the  whole  organ  shrivels  (cirrfiosis  of  the  stomach).  Con- 
trasting with  these  forms  wliich  lead  to  atrophy  or  sclerosis,  there  are  others 
whicti  occasion  a  hypeqtlasia  of  the  mucous  memhrane.  Its  inner  layer  is 
thickeued  and  um(uniillated  {ttat  mamdoune),  and  there  may  he  actual  poiv-pi 
formed.  The  hyperplasia  in  these  cases  affects  mainly  the  gland  tubes  of  the 
nnicous  membrane,  but  there  is  also  a  considerable  thickening  of  the  sub- 
mucous cnnt. 

Symptoms  on  the  Part  of  the  Stomach. — The  f^ynii)toTiKH  of  chronic  gastric 
catarrh  are  the  same  dyspeptic  symptoms  which  wc  meet  in  various  com- 
bination and  degree  in  all  diseases  of  the  stomach.  They  include  disturbance 
of  the  appetite;  pressure  or  pain  in  the  region  of  the  stomach;  a  bad  taste 
in  the  mouth;  abnormal  sensations  in  tlic  throat;  and  finally,  motor  phenom- 
ena, including  rumblin;^,  eructations,  and  vomiting. 

The  appetite  is  usually  impaired  in  chronic  gastric  catarrh.  There  is 
Boraetimes  a  moderate  appetite,  hut  it  is  soon  changed  to  a  feeling  of  repletion 
upon  the  ingestion  of  even  a  slight  amount  of  food.  In  other  cases  there 
is  actual  dislike  of  any  form  of  nourishment;  the  patient  cats  little,  and  pre- 
fers highly  spiced,  piquant  dishes.  There  is  often  a  persistent  bitter,  flat, 
disagreeable,  or  otherwise  abnormal  taste  in  the  mouth. 

Subjective  sensations  in  the  region  of  the  stomach  are  rarely  entirely 
absent.  As  a  rule,  there  is  a  feeling  of  fullness  or  pressure  and  of  dull  pain. 
These  troubles  may  either  be  constant  or  occur  after  meals.  Sometimes, 
especially  after  errors  in  diet,  there  may  be  actual  pain.  This  is  termed  car- 
dialgia  or  gastralgia,  and  is  probably  due  in  most  cases  to  cramp-like  contrac- 


CHRONIC  GASTRITIS-CHRONIC  CATARRH   OF  THE  STOMACH    623 


tioQs  of  the  muscles;  but  in  general,  habitual  and  severe  pain  does  not  belong 
to  the  clinical  picture  of  simple  catarrh. 

A  ver)'  frequent  and  annoying  Byinptora,  which  is  particularly  apt  to  pome 
on  after  eating,  is  the  eructation  of  gas,  usually  air,  hut  sometimes  gnses 
which  are  formed  in  the  stomach  by  the  processes  of  decomposition.  -Such 
gases  have  a  disagreeahlc  odor.  The  eructations  may  bring  up,  also,  some  of 
the  fluid  trontents  of  the  stomach.  If  there  is  a  bitter  taste  associated  with  it 
this  is  usually  occasioned  by  peptones,  but  sometimes  perhaps  by  bile  {vide 
infra).  Acid  eructations  indicate  excessive  acidity  of  the  gastric  contents, 
ordinarily  due  to  hydrochloric  acid,  but  exceptionally  to  lactic  acid  (vide 
infra),  or  to  the  fatty  acids,  which  are  recognizable  by  their  odor.  The  burn- 
ing feeling  in  the  pharynx  and  lower  down,  which  is  occasioned  by  acid  eruc- 
tations and  wliich  is  usually  termed  heartburn,  is  almost  always  caused  by  an 
excess  of  hydrochloric  acid  in  the  gastric  contents,  and  consequently  ia  not 
a  frequent  s^Tuptom  of  genuine  chronic  gastric  catarrh  {vide  infra). 

In  many  cases  the  feeling  of  nausea  increases,  especially  after  eating,  to 
actual  vomiting,  but  in  chronic  gastric  catarrh  vomiting  is  not  very  frequent, 
and  if  it  occurs  it  is  the  result  of  some  special  cause,  such  as  errors  in  diet. 
There  is  this  exception,  that  in  the  chronic  gastric  catarrh  of  drunkards  a 
jtecuHsr  form  nf  voiuiling  is  very  cihutuoii.  This  is  called  morning  vomiting. 
By  this  is  understood  a  fairly  regular  occurrence  of  vomiting  in  the  moruiug 
before  breakfast,  with  the  ejection  of  considerable  amounts  of  watery  mucus, 
usually  alkaline.  This  vnTiiiting  is  due  nut  only  to  the  chronic  catarrh  of 
the  stomnch,  but  also  to  the  chronic  catnrrh  of  the  pharynx,  which  latter 
occasions  a  great  tendency  to  gagging — e.g.,  when  rinsing  out  the  mouth. 
The  vomitus  consists  not  only  of  mucus  from  the  stomach,  but  in  large  part, 
also,  of  a  mixture  of  saliva  and  mucus  from  the  mouth  and  throat.  In  the 
other  forms  of  chronic  gastric  catarrh  the  vnmitiis  consists  often  of  ill-di- 
gested food  and  more  or  less  mucus.  If  there  are  vigorous  efforts  at  vomiting 
and  retching,  tlie  vomitus  may  contain  also  some  bile  and  small  amounts  of 
blood,  which  have  no  serious  significance. 

The  external  examination  of  a  patient  with  chronic  gastritis  shows  little 
unusual.  The  general  nutrition,  of  course,  is  often  impaired,  although  in 
drunkards  and  gournmuds  an  abundant  fat  layer  persists  for  a  long  time. 
The  tongue  ia  usually  coated,  especially  in  its  center,  while  its  sides  and  tip 
are  red.  A  thickly  coated  tongue  and  salivation  are  both  of  them  due  rather 
to  accompanying  slomatititi  and  pharyngitis — complications  which  are  present 
in  the  case  of  most  drunkards,  and  somelimes  also  in  excessive  smokers.  Ex- 
amination of  the  epigastrium  shows  often  a  considerable  prominence  of  the 
stomach  and  tenderness  on  pressure,  but  the  only  means  of  obtaining  an 
actual  insight  into  the  abnormal  process  is  a  eiireful  investigation  by  means 
of  the  stomach  tube.  This  should  not  be  omitted  in  any  case  of  chronic  gas- 
tritis of  any  severity,  especially  as  the  results  of  it  furnish  the  only  true 
guide  for  a  rationnl  treatment  of  the  diaeflse.  If  we  examine  the  gastric 
juice  after  the  manner  already  described,  we  shall  find  that  free  hydrochloric 
acid  in  chronic  gastritis  is  scanty  (below  0.1  per  cent),  or  oven  absent.  Its 
complete  absence  is  particularly  common  in  chronic  alcoholic  catarrh,  and 
also  in  cases  of  chronic  gastritis  in  which  there  is  atrophy  of  the  mucous 
membrane.     In  the  latter  case  pepsin,  also,  is  often  absent.    With  regard  to 


524 


DISEASES  OF  THE  DIGESTH^  ORGANS 


abnormal  acids,  we  may  find  lactic  acid,  but  seldom  in  large  amounts,  because 
in  fiimple  chronic  catarrh  thtire  is  scarcely  cvlt  much  stagnation  of  the  gastric 
contents.  If  there  arc  abnormal  processes  of  decomposition,  we  find  acetic 
acid,  butyric  acid,  and  volatile  fatty  acids,  but  these  are  very  rarely  present. 

T-iie  demonstration  of  an  excessive  production  of  mucus  in  the  stomacli  ia 
of  great  diagnostic  importance.  We  have  mentioned  that  sometimes  the 
vomitus  contains  a  distinct  admixture  of  mucus,  but  the  only  way  of  forming 
an  accurate  opinion  with  regard  to  tiie  amount  of  mucm  in  catarrh  of  the 
stomacii  is  I)}'  siphonagc^  especially  in  cases  in  which  vomiting  is  al>sent  tir 
infretjuenl.  If  wn  examine  the  stumaeh  when  fasting  we  shall,  in  many  cases, 
find  at  every  trial  an  abundance  of  mucous  liuid  with  scarcely  any  other  in- 
gredients. In  other  cases  there  is  more  apt  to  be  an  abundance  of  nmctis  after 
a  meal — either  in  a  viscid,  ropy  fluid,  or  in  separate  transparent  masses  of 
varying  size.  Excess  of  mucus  in  the  stomach  is  usually  associated  with 
anacidity,  hut  there  are  a  few  exceptional  cases  iu  which  it  is  associated  with 
inereiip;i!d  secretion  of  hydroeliloric  acid  (gastritis  acida;  acid  catarrh  of  the 
stomach.  Boas,  Hiegel,  and  others).  We  must  avoid  confounding  secretion 
from  the  mouth  and  pharynx  that  has  been  swatlowed  with  mucus  produced 
in  (he  slinnach.    The  latter  is  inliinatcly  mixed  with  the  food,  if  there  he  any. 

The  motor  funelion  of  (he  sluiiuieli  is  sehloiri  mm-h  disturbed  in  chronic 
gastritis.  Often  it  is  surprising  how  rapidly  the  stomuch  empties  itself;  bul^ 
there  may  he  delay,  partly  l)ecause  digestion  is  impaired  and  partly  because 
there  is  a  gradual  devehipuient  of  weakness  and  atrophy  nf  the  museular  eont 
of  the  fltonifirfi,  analogous  to  (lu*  weaknefss  of  the  muscles  of  the  vocal  cords 
in  chronic  lar\Tigitis.  If  food  is  long  retained  in  thn  stomach,  there  is  proli- 
abty  some  otlier  disease  than  sim[)le  catarrh.  The  size  of  the  stomacli  in 
chronic  cntarrh  may  be  somewhat  increased,  but  this  has  no  special  importance. 

Symptoms  on  the  Part  of  Other  Organs.  Course  of  the  Bisease. — Of  the 
other  orgrtUtJ,  the  inustine  uiost  freijuently  sutTers  in  chronie  gastric  catarrh. 
In  almost  all  cases  of  chronic  gastric  catarrh  tlie  bowels  are  irregular.  Habit- 
ual constipation  is  the  rule,  but  sometimes  there  is  diarrhea.  If  much  gas 
is  generated  in  the  stomach,  the  intestinal  canal  often  becomes  implicated, 
and  tympanites  and  flnlukiice  develop. 

There  has  been  great  stress  laid,  particularly  in  recent  times,  upon  the 
frequent  »Ktcurrence  of  nervous  disturbance  in  association  with  chronic 
catarrh  of  the  stomach.  This  takes  the  form  of  hypochondriasis  and  depres- 
sion of  spirits  in  assixiation  with  all  sorts  of  other  nervous  sxiuptoms,  in- 
cluding pressure  in  the  head*  headache,  dullness  of  mind,  and  dizziness  (vertigo 
e  stomacho  laofo) ;  but,  wiiile  we  may  admit  that  the  disease  of  an  organ 
which,  for  many  human  beings,  is  the  main  source  of  happiness,  may  well  pat 
the  jmtient  out  of  sorts,  yet  there  is  no  doubt  llmt  many  earlier  reports  about 
nervous  disturhnnces  were  due  to  a  confusion  af  chronic  gastric  <'atarrh  with 
nervous  dyspepsia  {vide  infra).  Genuine  chronic  catarrh  of  the  stomach, 
as  such,  has  no  peculiar  relation  to  nervous  disease,  except  in  the  rare  cases 
in  which  certain  unusual  symptoms  develop,  not  improbably  from  the  ab- 
sorption of  toxins. 

When  tlie  catarrh  is  of  any  duration  and  severity,  the  general  nutrition 
is  apt  to  be  seriously  impaired.  The  diminished  appetite  and  the  imperfert 
digestion  and  absorption  of  what  is  eaten  contribute  to  produce  a  gradual 
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and  considerable  I086  of  weight.  The  fatty  and  niu&eulnr  tissnes  atrophy. 
The  fikiu  grows  dry  and  harsh,  and  ugiially  has  a  dirty  pale  color.  In  rare 
eaaes  of  extreme  atropliy  of  the  mucous  menihrane  (proljably  almost  always 
combined  with  atrophy  of  the  intestinal  mucous  membrane)  there  are  devel- 
oped symptoms  like  those  of  progressive  pernicious  antemia  (7.1*.). 

Imlividual  cases  differ  greatly  in  the  combination  of  symptoms  they  pre- 
sent and  in  their  course.  Tiic  anorexia,  gastric  oppression,  enictations,  vom- 
iting, and  other  important  disturbances  already  mentioned,  exhibit  the 
greatest  diversity  in  their  intensity  and  their  grouping.  In  the  milder  cases, 
loss  of  appetite  and  moderate  local  uneasiness  may  be  tlie  only  symptoms. 
Fretpient  vomiting  is  confined  to  the  severer  cases.  The  disease  often  lasts 
for  years,  especially  if  tlie  patient  neglects  liiniself.  In  most  cases  there  are 
frequent  remissions  and  exacerbations,  usually  dependent  upon  external  causes. 

The  disease  is  not  intrinsically  fatal  except  in  tlie  above-mentioned  rare 
cases  of  complete  atrophy  of  the  mucous  membrane,  but  the  general  debility 
con8e<{uent  upon  it  may  indirectly  shorten  life. 

Biagnosis. — If  we  except  the  self-evident  cases  of  chronic  alcoholic  catarrh, 
the  only  proper  way  of  making  a  diagnosis  of  chronic  gastritis  is  by  means 
of  a  careful  examination  of  the  gastric  contents,  along  with  a  euusidi-ration 
of  the  associated  conditions.  If  a  patient  has  for  some  time  been  sulTering 
from  the  ordinary  gastric  symptoms  of  anorexia,  gastric  oppretisiuu,  eructa- 
tions, and  vomiting,  we  must  first  determine  whether  we  have  to  deal  with  a 
primary  disease  of  flie  stomach  or  with  a  secondary  disturbance  rcfcnible  to 
such  conditions  as  cardiac  disease,  rcniil  disease,  or  pnlnmnary  tuberculosis. 
If  tlie  indigestion  is  not  s^'niptomatic  we  must  then  consider  in  ortler  enoh  of 
the  primary  diseases  of  the  stomncfi.  If  there  is  no  indication  of  ulcer  or 
carcinoma,  we  have  remnining  actual  gastritis,  nervous  dyspepsia  (17.  v.),  and 
a  dislocation  of  the  organ  (gastroptosis).  One  important  fsutor  is  the  gen- 
eral condition  of  tiie  patient — for  instance,  if  there  is  neurasthenia  or  the 
like.  Xo  actual  conclusion  can  be  reached,  however,  except  by  examining  the 
contents  of  the  stomach.  We  cannot  assume  that  there  is  a  chronic  gastritis 
unless  there  are  direct  objective  changes  to  be  demonstrated,  cliief  among 
which  is  an  abnornml  production  of  mucus,  associated  with  a  change  in  thtf 
amount  of  liydrochloric  acid  in  the  gastric  juice.  Tliis  change  is  in  most 
cases  a  diminution,  but  exceptionally  an  increase  of  the  amount  secreted. 
We  wish,  in  this  connection,  to  emjjlmsiKe  once  more  the  statement  that  genu- 
ine chronic  gastritis,  except  in  dninkards,  is  l>y  no  means  a  common  disease 
and  is  much  Icj^s  frequent  than  nervous  dyspepsia. 

Treatment. — If  the  disease  seems  to  be  merely  symptomatic — tlie  result* 
for  instance,  of  venous  stasis  due  to  clironic  cardiac,  pulmonary,  or  hepatic 
disease — our  efforts  must,  of  course,  be  directed  chiefly  to  the  relief  of  the 
original  trouble.  We  must  also  take  into  consideration  all  other  causative 
influences,  yuch  as  neglected  or  decayed  teethj  improper  mode  of  life,  and  un- 
healthy occupation. 

The  direct  treatment  of  chronic  gastric  catarrh  must  always  begin  with  a 
regulation  of  tlie  diet.  Such  vngue  injunctions  as  "  I0  he  cautious"  or  *'to 
avoid  indigestible  articles  of  food  ■'  are  useless.  The  piitient  must  have  a 
perfetrtly  definite  bill  of  fare  prescribed  for  him;  nor  can  any  universal  diet, 
suitable  for  all  cases,  be  drawn  up.    In  each  individual  instance  the  individual 
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circuiudtances  must  be  cuusiJered.  The  personal  experiences  of  the  patient 
himseif  are  hy  no  means  to  be  dieregarded.  One  man  may  be  quite  unable 
to  digest  what  is  well  borHc  by  othei-s,  and  vice  versa. 

In  the  first  place,  certain  foodti  uuint  be  utterly  forljidden  to  such  patients 
as  do  not  themselves  avoid  wliatevcr  disagrees  with  them.  All  artick's  must 
be  prohilnttMl  which  may  irritate  Lhe  mucous  meitibranti,  either  meclmnically 
or  ehfiiiically.  This  inclmies  alt  lhe  cfiiirser  norts  of  ve^L»lal)les  or  fruits 
containing  a  large  proprjrtion  of  itniigt'stililt;  ccilulotie,  and  all  dishes  that  are 
very  sour,  strongly  salted,  or  highly  ypiced.  Potaltjes,  farinacetms  food,  and 
all  substances  composed  mainly  of  hydrocarbons  must  also  be  interdicted^  bo- 
■eause  alnmst  all  the  abnormal  fermentativi*  processes,  the  evil  consequences 
of  which  have  already  been  considered,  are  promoted  by  the  hydrocarl>ons. 
Fat  is  also  harmfuL  It  impedes  digestion  by  protecting  the  contents  of  the 
stomach  from  the  action  of  the  gastric  juice  in  a  purely  mechanical  way,  and 
then,  being  changed  into  the  fat  acids,  it  causes  sour  eructations  and  pyrosis. 
Yet  we  must  not  go  too  far  in  forbidding  starches  and  fats.  Particularly  if 
the  patient  is  emaciated  it  is  advisable  to  give  such  fatty  substances  as  good 
butter  and  cream  in  cautious  amounts,  and  often  the  result  is  satisfactorv. 
In  general,  we  should  not  forget  that  with  regard  to  diet  the  skill  of  the 
physician  often  lies  more  in  what  he  permits  than  in  what  he  forbids.  The 
limitation  or  withholding  of  alcoholic  beverages  is  an  important  point.  As 
we  have  already  mentioned,  tlie  great  majority  of  cases  of  chronic  catarrh  are 
the  direct  result  of  excess  in  alcohol — the  most  important  factors  l)eing  chera- 
ical  irritation  and  mechanical  distention  of  the  mucous  membrane.  More- 
over, the  experiments  of  Fleischer  and  others  have  shown  that  alcohol  pro- 
longs and  hinders  the  process  of  digestion.  In  every  severe  case  it  is  belter 
to  forbid  alcoholic  beverages  entirely,  and  ordinarily  such  an  injunction  is 
much  better  obeyed  than  advice  to  use  them  sparingly.  In  mild  ca^es  we 
admit  that  small  portions  f»f  beer  and  wine  may  be  |>erniitted  unhesitatingly, 
•Dg|>eciully  if  the  putient  himself  experiences  no  feeling  of  discomfort  from 
tiiem,  but  rather  an  improvement  in  his  appetite. 

In  determining  what  the  patient  may  be  allowed  to  eat,  we  are  to  consider^ 
as  alrciuly  nienlionod,  his  own  perponnl  f'xperience  as  well  as  our  more  general 
knowledge.  An  intelligent  patient  will  often  be  himself  the  t>ost  judge  of  what 
agrees  or  disagrees  with  him.  The  following  foods  are  very  easy  to  digest; 
milk,  poft-hoiled  or  raw  eggs,  broths  (cspedaUy  veal  and  chicken  broths),  and 
certain  artificial  preparations,  chief  among  which  stand  meat  juices,  peptones, 
sanatogen,  somatose,  and  many  others.  Tt  must  he  confessed  that  ]>atients 
soon  lire  of  these  articles.  The  brain  and  sweetbread  of  calves  are  easily 
digestible:  idso  birds,  such  as  pigeons,  chickens,  and  partridges,  thin  shavings 
of  raw  beef  or  raw  ham,  rice,  potato  puree,  etc.  Clradually  wc  may  proceed 
to  somewhat  heartier  food — veal,  game,  roast  beef,  trout»  and  light  farinaceous 
dishes.  The  worse  the  symptoms  are  in  any  case,  the  more  strict  must  we  be 
in  regard  to  diet.  For  drink,  besides  water  or  Seltzer  water,  very  weak  tea, 
cocoa,  chocolate,  and  water  reddened  with  claret  are  allowable. — Shall  we  per- 
mit coffee?  This  is  a  question  which  must  be  answered  according  to  the  indi- 
vidual experience  of  the  patient.  Coarse  bread  is  to  J>e  forbidden.  Ordinaiy 
white  bread,  toasted,  if  it  seems  desirable,  may  be  allowed  in  moderate  amount, 
also  rusks. 
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Solid  articles  of  diet  must  be  finely  cut  up  and  well  chewed  before  Ijeing 
swallowed.  The  food  must  not  1)€  very  hot  or  von'  cold.  It  is  sometimes  ad- 
vantageous to  take  more  tlian  tliree  meals  a  day,  each  one  Ijeing  proportionally 
smaller.  Otlier  patients  relish  their  food  better  if  tlie  intervals  between  eating 
are  prolonged.  It  should  be  added  that  excessive  smoking  is  harmful  in 
chronic  dyspepsia. 

There  are  other  special  indications  to  be  met.  In  all  severe  cases  by  far  the 
most  efficient  mode  of  treatment  consists  in  methodical  washing  out  of  the 
stomach.  This  is  especially  true  wlion  thei-e  is  excessive  production  of  mucus, 
or  a  tendency  to  decomposition  of  food  in  the  sloiiiacli.  In  this  way  we  pre- 
vent the  accumulation  of  any  ^rt-at  amount  \A  undigested  food.  We  remove 
tlie  excreted  mucus  and  the  products  of  abnormal  fermentation  and  decompo- 
sition, and,  moreover,  we  may  perhaps  e.\ert  a  direct  and  favorable  iutluouce 
upon  the  mucous  luembrane.  In  eucli  cases  we  are  accustomed  to  rinse  out  the 
stomacli  daily,  and  the  best  tltua  for  tliis  is  in  the  morning  Ix-'fore  tlie  patient 
has  had  breakfast.  Fresh  fluid  muBt  he  poured  in  and  emptied  out  rapidly, 
until  the  stomach  is  freed  from  all  foreign  material,  especially  mucus.  We 
use  for  the  rinsing  fluid  a  weak  solution  of  hydrochloric  acid  (one  to  two  per 
mille),  or  a  oue-pcr-ccnt  solution  of  either  common  salt  or  bicarbonate  of 
soda;  and,  if  thpre  is  uimh  iiukuk,  a  favorite  reiTietly  is  very  dilute  limewater, 
two  to  four  tablespoonfuls  of  litjuor  calcis  to  a  liter  (quart)  of  water.  If  fer- 
mentation is  going  on,  we  employ  weak  solutions  of  hydnx?hIorie,  boric,  or 
salifTlic  acids,  or  resorcin.  It  has  also  been  recommended  to  spray  or  douche 
the  mucous  membrane  of  the  stomach,  for  which  pur|)Ofie  stoniach  bibes  are 
employed  with  numerous  sninll  openings,  and  such  fluids  are  chosen  as  weak 
solutions  of  alum,  tannin,  and  condurango. 

If  we  now  turn  to  a  consideration  of  the  internal  remedies  used  in  chronic 
gastric  catarrh,  it  is  possible  to  decide  with  regard  to  their  employment  in  a 
much  more  intelligent  fashion  than  heretofore,  because  in  all  severer  cases  we 
make  a  more  accurate  investigation  of  the  digestive  process.  If  the  examina- 
tion of  the  gastric  juice  shows  a  diminution  of  hydrochloric  acid,  this  may  be 
artificially  supplied.  We  prescribe  thirty  to  sixty  minutes  after  each  meal, 
10  to  15  droj)9  of  dilute  hydrochloric  acid  in  half  a  glass  of  water.  The  benefit 
to  be  thus  derived  nm.st  not  he  overestimated.  In  appropriate  cases,  however, 
its  influence  is  favorable.  If  there  is  no  pepsin  in  the  gastric  juice  we  may 
prescrii^e  pepsin  as  well  as  hydrochloric  acid.  Pancreatin  and  papain  are  also 
recuniniended,  but  their  usefulness  is  very  doubtful.  Pankreon  seems  to  me 
more  active.  The  pojmlar  wines  of  pepsin  are  not  to  be  recommended,  because 
of  the  alcohol  in  them. 

Alkalies  hare  long  been  employed  as  well  as  hydrochloric  acid,  and  often 
with  good  results,  although  the  most  common  form  of  chronic  gastric  catarrh 
has  a  less  than  nonnal  secretion  of  hydrochloric  acid,  and  consequently  llie  use 
of  alkalies  would  seem  to  be  coutraindicated ;  yet  experience  shows  them  to  be 
useful.  Prolmbly  their  beneficial  effect  is  that  they  neutralize  the  abnormal 
acids,  promote  the  emptying  of  the  stomach  into  the  duodenum,  dissolve  the 
mucus,  and  finally  stimulate  the  secretion  of  the  gastric  juice.  This  has  been 
experimentally  (kirnonstratcd  with  regard  to  carbonate  of  soda,  common  salt, 
and  carbonic  acid.  From  what  has  been  said  it  is  evident  that  in  chronic 
gastric  catarrh  alkalies  are  not  usually  given  during  digestion,  but  when  the 
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stomach  »  empty  and  before  meals.  As  is  well  known,  the  alkalies  are  pre- 
schtH?d  more  cs|)wially  in  the  form  of  alkaline  mineral  water?,  which  the 
(ViUe&t  drinks  at  home,  or  at  the  various  liealth  resorts.  The  springs  of  Carls- 
bad poss«c«  the  greatest  reputation.  Those  at  Ems,  KiBsingeu,  Tarasp,  and 
Viohy  also  deserve  to  be  mentioned  as  health  resurlfi  for  piitieuts  with  gastric 
troubfe.  A  good  portion  of  the  lienelit  at  Ihei^u  plut-es  is,  In  he  sure,  dependent 
u]K»n  tJie  faet  that  many  ])iitients  are  mueh  more  apt  to  follow  a  strict  regimen 
vhcu  ihoy  make  use  of  a  particijlnr  "cure"  than  when  thcj''  remain  at  home. 
It  id  self-evident  that  large  doses  of  bicarbonate  of  8otla  are  indieated  in  that 
form  of  chronic  gastritis  which  is  assoctiated  with  hypersecTftion. 

If  the  character  of  the  vnmitus,  or  gastric  contents  ohtfjined  by  rinsing, 
indieateH  abnormal  fermentation,  we  may  not  only  wash  out  tlie  stomach  (vide 
9Upra)^  but  also  try  certain  antifermentative  remedies.  First  among  these  is 
hydrochloric  acid  in  ratber  large  doses,  and  we  also  give  salicylic  acid  (in 
jw)wders,  containing  8  gr.  [gm.  O.o] )  ;  creosote  (two  or  tlirec  0.5-gr.  pills  daily 
[gm.  o.o.'i])  ;  benzine  (20  drops  in  capsules  or  in  milk),  and  similar  drugs. 
An  a  rule,  however,  the  last-named  remedies  are  sehlom  employed. 

The  U'st  drugs  to  stimulate  the  secretion  of  gastric  juice  are  the  bitters. 
It  i»  this  property  which  has  earned  them  the  n;inie  itf  stomachic  tonics.  Com- 
po»uiil  tincture  of  gentian,  tincture  of  nux  vomica,  tinctura  amara,  and  tine- 
iura  calami,  P.  G.,  quassia  and  columbo — these  are  mut:h  employed.  In  gen- 
omI,  however,  they  are  not  very  efficient.  An  excellent  tonic  in  many  of  these 
cttsrs  is  condurango  bark,  A  decoction  may  ])c  mtide  (15  parts  to  200  of 
water)  ;  t»r  we  may  employ  the  fluid  extract,  giving  a  teasi»oouful  in  water 
two  or  three  times  a  day. 

A  few  remedies  remain  to  be  mentionecL  wiiich  are  said  to  exert  a  direct 
iHmeticiat  intluence  upon  the  catarrh,  and  which  many  physicians  extol  liighly. 
Their  rlllcaty,  however,  is  somewhat  problematical.  We  refer  chiefly  to  sub- 
nitrate  of  bismuth,  sulplmte  of  zinc,  and  nitrate  of  silver.  (See  prescriptions 
in  the  Aptiemlix. ) 

tVrliiin  symptoms  iriay  demand  cs]>ccial  Ircatiiiuiit,  such  as  vomiting.  It 
will  usually  yield  to  re2;ular  and  persistent  washing  out  of  the  stomach.  Other 
reiiii'dicH  arc  sniiill  bits  of  ice  and  niinute  doses  of  opium  or  chloral.  Potaa- 
iiiiiiit  briiiiiiil  atui  chloroform,  internally  administered^  may  also  he  tried. 

Violent  gnstrnlgia  requires  narcotics,  such  as  morphin  and  opium.  The- 
bo«t  external  applications  arc  poultices  or  wet  compresses.  "Sour  stomach" 
mav  be  relieved  hy  ti  pinch  of  Ijicarbonale  of  soda,  or  of  calcined  magnesia. 
lVr*tiMtcnl  anorexia  may  yield  to  the  hitters  mentioned  ahovo,  or  to  small 
doKcn  of  *|uinin  or  compound  tineliire  of  cinchona.  If  the  bad  taste  in  the 
nuiuth  iK  annoying,  the  mouth  should  he  frequently  rinsed  out  with  Seltzer 
water,  a  one-por-cent  solution  of  carbolic  acid,  or  five  drops  of  tincture  of 
mynh  (o  a  >;luss  of  water.  For  habitual  constipation,  enemata.  or  the  various 
mineral  wat^'rs,  are  good;  also  Carlsbad  salts.  In  obstinate  ea>cs  pills  of 
rhubarb  or  aloes  may  be  employed.  Still,  we  ought  never  to  forget  that  the 
ihfrequimcy  of  the  stools  is  often  merely  a  natural  consequence  of  the  scanty 
diet,  and  that  it  is  therefore  possible  to  do  harm  with  our  purgatives.  Iron  is 
(tftcn  |»rtwrilKtl  for  the  concomitant  anaemia;  but  it  should  be  employed 
eautiouidy,  for  it  is  often  ill  borne  in  gastric  disease. 
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CHAPTER   rV 

PHLEGMONOUS   (JASTRITIS 
{PuruUrrU  In/lairanatum  qS  Uui  Stomat^) 

Purulent  infamination  of  the  stomach  is  very  rare,  and  little  is  yet 
known  about  it.  In  mo^t  casos  no  special  causes  for  it  have  been  ascertain- 
able. It  h  occasionally  one  of  the  symptoms  of  grave  pyaraic  or  puerperal 
inflammation.  We  have  seen  one  case  in  which  suppuration  of  the  pharynx 
led  to  an  acute  phlegmonous  inflainmation  of  the  submucous  coat  of  the 
cesophagus,  also  involving  a  large  portion  of  the  stomach,  with  a  fatal  ter- 
mination. 

Two  forms  are  distinguished — a  diffuse  and  a  limited  variet}'.  The  latter 
is  equivalent  to  gastric  abscess.  The  submucous  layer  is  almost  invariably  the 
chief  seat  of  suppuration.  From  this  starting  point  the  process  invades  the 
muscular  and  serous  coats  on  the  one  hand,  and  the  mucous  membrane  itself 
on  the  other — the  usual  result  l>eing  multiple  sieve-like  perforations  inward 
or  outward. 

The  \i>Uii\  sympt  >ms  are  violent  gastric  derangement,  with  pnin  and  vomit- 
ing, high  fever,  and  the  indications  of  constitutional  infection,  namely,  head- 
ache, delirium,  and  general  prostration.  Sometimes  the  disease  is  quickly 
fatal,  sometime?  it  runs  a  more  chronic  course.  The  few  cases  in  which  re- 
covery has  l>eon  reported  are  somewhat  nhseure. 

The  disease  can  never  bo  diagnosticated  with  absolute  certainty.  Treat- 
ment must  be  purely  symptomatic.  Ice,  both  internally  and  externally,  and 
the  narcotic^j  are  chiefly  employed. 
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GASTIUC    ULCKK 
iJSimpU  or  Round  Utcer  o/  the  Stomach) 

^iEtiology. — Since  Cruveilhier  gave  the  first  necnrate  description  of  gastric 
ulcer,  numerous  explanations  of  its  oceurrenee  have  been  propounded.  Even 
3'et  there  is  no  ;miversal!y  acrejited  view.  We  may,  in  general,  linld  to  the 
assertion  that  the  ilevplopment  of  an  ulcer  \fi  jirecttded  i)y  a  local  disturlmnce 
of  nutrition,  or  necrosis  of  the  gnstric  mucous  membrane,  and  that  then  the 
enfeebled  or  necrotic  tissue  is  dissolved  by  the  gastric  juice — i.e.,  digested 
("'peptic  ulcer").  But  it  is  not  known  what  are  the  special  causes  which 
occasion  the  primary  damage  to  the  tissue,  nor  why  the  loss  of  (Substance 
when  it  occurs  is  not  at  once  healed,  but  extends  in  width  and  depth.  There 
is,  indeed,  no  lack  of  theories  to  solve  these  questions,  and  pathologists  have 
made  many  experiment  with  regard  to  the  pathogenesirJ  of  gastric  ulcer. 

The  explanation  of  the  fad  that  the  normal  gastric  mucous  membrane  is 
not  attacked  by  gastric  juice  lies  probably  not  so  much  in  the  presence  of 
the  alkaline  blood  llowinir  tlirouirli  the  membrane  as  in  the  intrinsic  vital 


resisting  powers  of  the  norm 
aged  there  occurs  at  once  an  autodigestion  at  that  spot.  Damage  of  this  sort 
may  be  produced  experimentally  in  different  ways;  for  example,  by  artificially 
produced  embolism  of  the  smaller  arteries  of  fhe  stomach,  and  by  wounds, 
including  bruising,  burning,  and  cauterization  of  limited  portions  of  the 
mucous  membrane.  In  all  such  cases  a  pc'ptic  ulcer  is  formed,  but  almost 
invariably  this  promptly  heals;.,  or,  at  «ny  rate,  it  shows  no  tendency  at  all  to 
extension.  If,  as  a  s\^nptom  of  severe  gaptritis  or  portal  congestion,  there 
are  small  hemorrhages  into  the  mucous  membrane,  they  rei^ult  in  so-called 
hemorrhagic  eroeiions ;  but  these  again  are  limited  to  the  small  spot  destroyed 
by  the  hemcirrliage. 

Virchow  assumed  that  ordinary  round  ulcer  of  the  stomach  in  man  is,  in 
most  cases,  the  result  of  the  plugging  of  the  small  vessels  \nth  a  thrombus 
or  embolus,  because  of  various  diseased  conditions  of  their  walls,  but  this  sup- 
position remains  entirely  without  proof-  One  fnct  thnt  tends  to  contradict 
this  view  is  the  appearance  of  ulcer  in  young  individuals  without  any  signs 
of  cardiac  or  vascular  disease.  Only  in  exceptional  cases  does  a  gastric  ulcer 
develop  in  older  persons  apparently  on  an  arteriosclerotic  basis.  Other  in- 
vestigators thought  of  tlie  possibility  of  accidental  injuries,  and,  perhaps  in 
some  few  cases,  even,  of  external  trauma  (burns,  etc.).  Such  suppositions 
may  be  correct,  although  they,  again,  in  most  eases  are  incapable  of  demon- 
stration. Then  we  have  still  to  meet  the  second  above-mentioned  question: 
Why,  in  all  such  cases,  the  little  erosions,  if  they  are  formed,  do  not  immedi- 
ately heal,  as  the  experimentally  produced  ulcers  almost  invariably  do.  Lately 
the  attempt  has  been  made  to  settle  this  difficulty  by  pointing  out  that  in 
ulcer  of  the  stomach  the  acidity  of  the  gastric  juice  is  shown  to  be  abnormally 
great.  This  hyperacidity'  is  assumed  to  exist  even  before  the  development 
of  the  ulcer,  and  in  a  certain  degree  to  cause  a  predisposition  for  its  develop- 
ment, as  well  as  to  explain  the  unwillingness  of  the  ulcer  to  heal  and  its 
proneness  in  many  cases  to  extend  farther,  to  spread.  If  a  gastric  ulcer  is 
artificially  produced,  the  process  of  healing  may  be  considerably  delayed  by 
introducing  solutions  of  liydrochloric  acid  into  the  stomach.  It  is  very  pos- 
sible that  hyperacidity  of  the  gastric  juice  is  a  factor  in  the  retiolog}-  of  ulcer, 
but  the  whole  matter  is  by  no  means  easily  intelligible.  We  remain  uncertain 
as  to  what  is  the  primary  cause  of  the  ulcer,  and  it  has  not  yet  been  proved 
that  hypersecroiion  and  hyperacidity  exist  Ijefore  tlie  formation  of  the  ulcer. 
We  might  also  bt^lieve  that  the  excessive  acidity  is  secondary  to  the  sensory 
irritation  occasioned  by  the  raw  spot.  In  a  word,  our  present  knowledge  of 
the  development  and  extension  of  gastric  ulcer  is  vague. 

Gastric  ulcer  occurs  but  seldom  in  childhood.  It  is  most  often  seen  be- 
tween the  ages  of  eightwm  and  thirty.  The  cicatricial  stenosis  of  the  pylorus 
and  other  sequela-  are  often  seen  in  still  older  individuals,  between  thirty  and 
forty-five  years;  but  in  most  of  these  cases  the  disease  probably  originateil 
much  earlier.  In  still  later  life  gastric  ulcer  is  rare.  In  general,  the  disease 
sceras  to  be  more  frequent  in  the  female  sex  than  in  the  male;  but  if  we  count 
only  the  absolutely  denmnstrated  cases,  the  difference  is  not  a  very  great  one. 
The  view  that  ulcer  of  the  stomach  attacks  by  preference  anaemic  and  chlorotic 
girls  is  very  genera),  but  to  the  author  seems  much  exaggerated.  The  proli- 
able  explanation  is  that  gastric  disturbances  in  chlorotic  persons  are  often 
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•Beribed  to  gastric  ulcer  without  sufficient  reason.  Taking  into  consideration 
only  the  absolutely  certain  cases,  the  author^s  experience  does  not  show  any 
especially  close  connection  between  chlorosis  and  gastric  ulcer.  Yet  it  must, 
of  course,  be  confessed  tliat  induhitaUie  caees  of  gastric  ulcer  occur  in  clilorotic 
girls. 

Fathological  Anatomy. — Tlie  ulcer  is  usually  approximately  round  or  oval. 
Its  borders  are  pharp ;  the  walls  often  slope  inward,  giving  the  ulcer  the  form 
of  a  shallow  funnel.  The  base  of  the  ulcer  is  almost  always  perfectly  clean, 
so  that  in  microscopic  sections  we  see  the  ends  of  the  gland  tubes  remaining 
unchanged,  and  nniching  out  into  tlie  surface  of  the  ulcer.  After  an  ulcer 
has  lasted  some  time,  a  reactive  inilnmmation  develops  around  the  necrotic 
area,  leading  to  the  formation  of  connective  tissue  and  cicatrization.  If 
superficial,  the  ulcer  does  not  extend  farther  than  to  the  mascular  rout,  but 
it  may  be  d(x."p  enough  to  expose  the  strous  nienibram',  or  even  to  perforate  it 
(vide  infra).  The  size  varies  greatly.  Some  arc  harttly  as  large  as  a  pea; 
others  may  measure  10  to  15  cm.  in  their  greatest  diameter.  As  to  position, 
most  of  them  are  found  near  the  pylorus.  They  attack  the  posterior  wall  of 
the  stomach,  particularly  the  neighborhood  of  the  lesi^er  curvature,  far  more 
frequently  than  the  anterior  wall,  but  the  greater  curvature  is  not  infre- 
quently the  seat  of  an  ulcer.  As  a  rule,  we  find  Imt  a  single  ulcer,  although 
exceptions  to  this  statement  are  not  very  rare. 

If  an  ulcer  of  any  size  heals,  a  scar  is  forraedj  with  radiating  lines  and 
often  of  considerable  size ;  smaller  sufKTficial  ulcers  heal  with  a  smooth  scar. 
Cicatricial  contraction  may  alter  the  shape  of  the  stomach  considerably.  If 
a  deep  constriction  is  formed  around  the  middle  of  the  stomach,  we  have  what 
is  called  the  hour-glass  sliape.  Scars  of  pyloric  ulcers  are  of  the  greatest 
clinical  importance,  because  they  load  to  cicatricial  stricture  of  the  pylorus^ 
with  residtant  dilatation  of  the  stomach. 

If  fhe  gai^tric  ulcer  extends  to  the  serous  membrane,  the  final  result  may 
be  perforation  into  tlie  abdominal  cavity  and  general  peritonitis,  unless  tlje 
stomach  previously  becomes  attached  at  the  point  threatened  to  some  neigh- 
boring organ,  because  of  adhesive  intlanniiation.  The  ulcers  being  usually 
on  the  posterior  wall  of  the  stomach,  it  is  oftenest  the  pancreas  to  which  the 
stomach  becomes  adherent.  In  other  instances  it  is  the  liver,  transverse 
colon,  diaphragm,  or  spleen.  If  adhesions  are  formed  before  the  perforation 
of  a  gastric  ulcer,  there  may  be  circumscribed  periluiieal  abscesses.  These  are 
situated  with  conipuriUive  fre(jueuey  between  the  upper  surface  of  the  liver 
and  the  diaphragm,  or  between  the  siotnaeh  and  the  diaphragm  (subphrenic 
abscess).  Again,  after  such  adhesions  there  imiy  be  perforation  into  the 
pleural  cavity,  the  transverse  colon,  the  pericardium,  or  the  lungs. 

The  ulcer  may  cause  erosion  of  a  blood  vessel,  and  thus  give  rise  to  one 
of  the  most  important  symptoms  of  the  disease,  namely,  gastric  hemorrhage. 

Clinical  History. — There  may  be  al)so]utely  no  symptoms.  It  is  not  a  rare 
thing  to  tind  at  autopsies  a  still  active  ulcer  of  the  stomach,  or  the  cicatrix 
left  by  one,  in  subjects  who  never  had  during  life  any  gastric  disturbances 
whatever.  Nor  is  it  very  exceptional  for  a  person  suddenly  to  exhibit  grave 
symptoms,  such  as  gastric  hemorrhage,  or  peritonitis  due  to  perforation,  when 
there  has  l»een  no  reason  previously  to  apprehend  the  existence  of  an  ulcer. 

In  other  instances  the  ulcer  does,  indeed,  give  rise  to  sjrmptoms.  but  they 
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are  not  sufficiently  characteristic  to  point  to  the  correct  diagnosis.  Usually 
the  gastric  j^ymptonis  are  long  continued,  but  comparatively  slight.  They 
con^iist,  for  instance,  of  a  t^ense  of  oppression  or  slight  pain  in  the  epigastrium, 
eructations,  and  occasional  vomiting.  In  these  cases,  also,  grave  symptoms 
<5onsequent  upon  the  ulceration  may  suddi^nly  arise. 

In  a  third  class  of  cases  there  are  syTuj)t<inis  which  are,  to  a  certain  extent, 
characteristic,  and  lead  with  more  or  less  dcfiniteness  to  the  true  diagnosis. 
These  ^'^  symptoms  of  ulcer  "  arc  chiefly  a  peculiar  epigastric  pain,  which  is 
usually  intenniltcnt,  and  vomiting,  or,  what  is  yet  more  distinctive,  the 
vomiting  of  hlood.  or  hematcmcsis;  also  the  signs  nf  an  increasiHl  st^cretion  of 
hydrochloric  acid  in  tlie  gastric  juice  (hyperchlorhydria  and  hypersecretion). 
These  symptoms  and  their  diagnostic  value  we  must  now  consider  in  detail. 

Pain  in  the  stomach  is  one  of  the  most  frequent  symptoms  of  round  ulcer. 
Its  forms  are  very  divursc.  Often  the  paticut  complains  only  of  a  diffuse, 
painful  sensation  of  pressure  referred  to  the  entire  region  of  the  stomach. 
This  may  he  uninterrupted,  or  it  may  occur  only  after  meals,  or  after  ex- 
cessive exertion,  or  as  the  result  of  some  other  special  cause.  This  sort  of 
pain  is  the  least  diagnostic  of  any,  inasmuch  as  exactly  similar  sensations 
may  be  caused  by  other  chronic  disorders  of  the  stomach.  More  characteristic 
of  ulcer  is  a  decided  cardinlgia.  or,  more  corn^ctly,  gastralgia — that  is,  a  very 
violent  pain,  coming  on  at  intervals  like  neuralgia.  It  is  described  as  "  cut- 
ting/' "  tearing/'  "  boring/'  and  the  like.  These  attacks  of  pain  occur  at 
various  times,  but  oftenest  after  ealing,  and  particularly  after  the  ingestion 
of  a  large  amount  of  food,  or  of  food  of  a  rather  coarse  sort.  Often  they 
occur  with  tolerable  regularity  a  definite  time  after  eating,  say  half  an  hour 
or  an  hour.  This  is  partly  to  be  c.\plained  by  the  l>eginning  of  the  expulsion 
of  food  through  the  pvlorus,  and  jmrtly  by  the  acme  of  the  secretion  of  acid 
being  due  at  this  time.  The  pain  is  felt  chiefly  in  the  epigastrium,  but  not 
infrecjuently  it  extends  toward  the  umbilicus,  backward  toward  the  vertebra}, 
into  the  thorax,  or  even  into  the  upper  extremities.  In  many  instance*  a 
naarked  sensation  of  thoracic  oppression  accompanies  it.  A  change  of  posi- 
tion may  sometimes  affect  the  severity  of  the  pain.  It  is  sometimes  observed 
that  the  patient,  when  lying  upon  his  right  side,  fools  violent  pain,  which 
is  at  once  relieved  hy  changing  to  the  loft  side,  probably  because  the  ulcer  is 
located  near  the  pylorus.  An  attack  of  cardialgia  may  last  for  a  few  minutes 
or  for  several  hours.  A  third  variety  of  pain  nuiy  he  observed  in  gastric  ulcer. 
The  suffering  may  be  loeali/ed  in  a  very  limited  area.  Such  pain  is  thought 
to  he  due  to  irritation  of  the  tlfwr  of  the  ulcer  by  food,  or  to  its  etlges  being 
pulled  upon  during  the  movements  of  the  organ.  It  generally  comes  on  after 
eating,  and  ceases  if  the  stomach  is  perfectly  quiet.  In  position  this  pain  is 
generally  epigastric,  but  sometimes  it  is  umbilical,  or  even,  now  and  then, 
more  toward  the  back.  In  many  cases  of  gastric  nicer  there  is  also  tenderness 
on  pressure  in  a  quite  sharply  defined  area  and  at  one  particular  fij)ot.  Most 
authors  regard  the  accurately  localized  pain  as  the  most  nearly  pathognomonic; 
but  it  must  be  said  that  it  is  decidedly  the  least  frer^uently  exhibited  of  any. 
Transitional  forms  ajid  eombinalions  of  the  various  kinds  of  pain  are  often 
obscr\'e*l.  Two  things  may  be  said  to  be  characteristic  in  all  the  sorts  of  pain 
connected  with  ulcer  of  the  stomach:  the  localization  of  the  pain  each  lime 
in  the  same  spot,  and  the  relation  of  the  pain  to  the  ingestion  of  food.    Cora- 
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Vomiting  is  a  frequent  symptom  in  gastric  nicer,  althougli  it  may  cxci'p- 
tionally  be  absent  or  nearly  so.  Onlinarily,  vomiting  occurs,  like  the  cardial- 
gic  attacks,  after  eating,  and  particularly  after  partaking  of  indige.-ilible 
dishes.  The  vomitus  in  such  cases  consists  mainly  of  partially'  digested  food. 
It  usually  has  a  strongly  acid  reaction.  If  there  is  hypersecretion  there  may 
sometimes  occur  vomiting  of  a  strongly  acid  fluid,  not  containing  much  that 
has  l^een  swallowed.  If  the  ulcer  has  led  to  stenosis  of  the  pylorus,  the  way 
in  which  the  vomiting  occurs  is  very  eluiracteristic.  We  shall  describe  this 
form  of  vomiting  later,  in  detail.  Vomiting  is  of  the  greatest  diagnostic  im- 
portance when  blood  appears.  This  may  be  intermixed  in  greater  or  less 
amount  with  the  other  contents  of  the  stomach,  or  it  may  be  vomited  as  pure 
Itloofl  (lieniatciiKsis).  A  gastric  hcmoiThage  demonstrated  by  tlio  vomiting 
of  hlood  is  \]w  most  valunhle  ilingnastii?  sign  of  gastric  ulcer.  If  tliere  is  no 
hemorrhage  at  all,  the  recognition  of  gastric  ulcer  is  almost  always  rather 
dirticult  and  uncertain. 

Hematemcsis  is  frequently  the  symptom  whirli  first  leads  the  patient  to 
apply  to  a  pbystcian.  I'p  to  this  timp  he  may  have  felt  pt'ffei-tJy  well,  or, 
altliough  tliere  may  have  been  some  gastric  rlerangement,  he  litis  not  tliougfit 
anything  of  it.  Tlie  patient  suddenly  becomes  faint,  perliiips  while  lie  is  pur- 
suing his  regular  wcupation,  or  it  may  be  at  night.  He  feels  dizzy,  and 
everything  looks  black.  TJien  he  has  nausea,  and  finally  is  obliged  to  vomit. 
The  vomitus  is  either  pure  blodd,  or  a  mixture  of  Itlood  and  food.  It  is  partly 
coagulated,  and  often  has  a  rather  dark  or  blackish  color,  like  tar.  This 
change  in  color,  as  well  as  the  c<*agulation,  is  due  to  the  action  of  the  gastric 
juice.  The  hemoglobin  is  transformed  by  the  action  of  the  hydrochloric  acid 
into  hematin.  If  tiie  l>lnod.  l>ef^>re  it  is  vomited,  has  remained  f(»r  some  time 
in  tlie  stomach,  the  voniitus  has  the  appearance  of  *'(iUFee  grounds,"  and  no 
longer  contains  unchanged  red  blood  corpuscles  (for  the  chemical  demonstra- 
tion of  blood,  vide  supra,  page  517).  The  amount  varies  greatly  in  different 
cases :  there  may  Ik?  a  quart  or  more.  Sometimes  there  is  a  single  hemorrhage, 
but  not  infrequently  blond  is  rrpeatedly  vomited  either  at  short  intervals  or 
on  successive  iluys.  Tart  of  the  blood  escapes  through  tlie  pylonis,  so  that, 
after  a  profuse  gastric  hemorrliage,  blood  is  sure  to  be  found  in  the  stools. 
In  them  it  is  black  ami  tarry.  EM-eptionally  it  happens  that  all  the  blood, 
beyond  what  is  absorlx'd  frnm  ilic  int<'slinal  canal,  passes  off  pt'r  ntium,  so 
that  none  whfitevcr  is  voinitml.  In  sucfi  cases  it  is  often  a  dilhrull  matter  to 
locate  the  lienmrrhage.  If  there  is  a  sudden  faintness  with  pallnr*  and  with- 
out vomiting,  but  followed  by  blai-k  fecal  discharges,  we  shriuld  always  think 
of  the  [Mjssibility  of  a  gastric  hemorrluige.  Sometimes  the  diagriosis  of  a 
gastric  uh-er  lieeonies  probable  if  small  (juantities  of  bhtoil  can  be  demon- 
slrated  eheniicMl]y  in  the  stoitis,  when  the  patient  has  been  on  a  dit^t  free  from 
hernugUtbin    (so-called  o<euU.  gastric  hemorrhage). 

The  conseqiienecs  of  gastric  hemorrhage  depend,  of  course,  chiefly  on  the 
amount  of  blood  lost.  Sumetimes,  although  fortunately  rarely,  a  large  blood 
vessi'I  is  eroded  anrl  the  pntient  dies.  This  event  may  be  sudden,  or  it  may 
occur  more  gnidnally  under  tlie  influence  of  repeated  hemorrhages  and  after 
a  few  davfi,  during  which  all  the  symptoms  of  acute  anffiniia  are  exhibited.  On 
"  S4 
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the  other  hand,  the  losa  of  blood  may  be  bo  insignificant  as  to  produce  no 
especial  symptoms.  In  most  instances  life  is  not  actually  threatened,  but  yet 
the  signs  and  results  of  a  more  or  less  marked  general  anaemia  are  clearly 
visible. 

In  such  cases  the  patient  feels  extremely  exhausted,  and  at  once  takes  to 
his  bed.  He  has  also  all  the  subjective  symptoms  of  cerebral  anaemia.  There 
are  vertigo,  tinnitus  aurium,  specks  before  the  eyes,  frequent  gaping,  and 
sometimes  headache.  To  assume  an  erect  posture  aggravates  the  disturbance. 
There  is  usually  excessive  thirst.  Now  and  then  a  temporary  amaurosis  has 
followed  an  excessive  hemorrhage. 

Objectively,  we  notice  at  once  the  excessive  pallor  of  the  skin,  particularly 
of  the  face.  The  lips  and  conjunctivae  are  also  blanched.  The  pulse  is  rapid, 
and  often  ill  sustained.  For  some  days  there  may  be  anaemic  murmurs  over 
the  heart,  and  there  is  a  distinct  sound  to  be  heard  in  the  femoral  arteries. 
A  moderate  rise  of  temperature  is  very  common,  probably  due  to  the  absorp- 
tion of  tlie  b]ood  decomposing  in  the  intestines.  This  is  known  as  anaemic 
fever.  The  urine  is  pale,  and  usually  rather  abundant.  Its  specific  gravity 
is  not  infrequently  relatively  high,  namely,  1.015  to  1.020.  AH  these  symp- 
toms are  directly  referable  to  the  loss  of  blood,  and  they  will  be  discussed 
with  greater  detail  in  the  section  on  anaemia. 

If  the  hemorrhage  is  not  repeated,  the  patient  gradually  regains  his 
strength.  To  be  sure,  the  pallor  usually  persists  for  a  long  time,  but  the 
disagreeable  symptoms  gradually  abate.  When  gastric  discomfort  has  existed 
previously  to  the  hemorrhage,  it  often  disappears  entirely  after  it — a  circum- 
stance which  is  probably  due  in  part  to  the  excessive  caution  of  the  patient 
thereafter.  At  the  end  of  a  few  weeks  the  patient  often  feels  perfectly  well 
again :  and,  indeed,  recovery  is  not  infrequently  complete  and  permanent.  In 
other  cases,  however,  the  symptoms  of  ulcer  return,  sooner  or  later. 

The  third  group  of  symptoms  in  ulcer  of  the  stomach  is  furnished  by  an 
examination  of  the  gastric  contents  with  the  aid  of  the  stomach  tube.  These 
are  of  extrenie  importance.  Earlier,  when  the  soft  tube  now  universally 
employed  was  not  in  use,  we  feared  to  introduce  a  tube  into  the  stomach  in 
case  of  ulcer,  and  even  now  we  should  not  do  it,  in  case  of  hematemesis,  if  it 
can  Iw  avoided,  until  some  weeks  have  elapsed;  but  with  this  exception  abun- 
dant experience  has  shown  that  we  do  not  need  to  be  at  all  timid  about  the 
introduction  of  the  stomach  tube;  and  parti{rularly  if  there  is  doubt  alx>ut 
diagnosis  we  should  never  fail  to  avail  ourselves  of  it.  The  most  important 
fact  which  the  investigations  of  tlie  gastri(!  ccmtents  in  patients  witli  ulcer 
has  taught  us  is  that  there  are  almost  invariably  present  hyp<*raci<liiy  and 
hypersecretion  of  the  gastric  juice.  If  the  stomach  is  exannned  when  fasting, 
we  shall  iind  a  iluid  containing  a  large  amount  of  hydrocliloric  acid,  and  if 
we  examine  it  an  hour  after  a  test  breakfast,  we  shall  find  an  excessively  high 
amount  of  acid  (see  page  513).  This  fact  was  discovered  by  Kiegel,  and  we 
have  found  it  true  in  all  uncomplicated  cases  of  ulcer  of  the  stomach;  indeed, 
it  seems  to  be  so  much  the  rule  that  if  anacidity  were  found  it  would  render 
any  previous  suspicion  of  ulcer  extremely  improbable.  If,  however,  the  iilcer 
has  led  to  stenosis  of  the  pylorus,  and  so  to  extreme  stagnation  of  the  gastric 
contents,  there  may  be  temporary  subaeidity  or  anacidity  {vide  infra).  Like- 
wisc* — and  this  is  a  point  of  great  practical  importance — hydrochloric  acid 
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may  he.  absent  if  a  gafttric  carcinamfl  has  dcvelopod  on  the  hase  of  a  former 
gastric  ulcer  (vide  infra).  Lactic*  aoid  is  invariably  a!)pent  when  there  is 
hyperacidity  from  hydrochloric  acid;  or,  at  most,  if  there  is  great  stagnation 
of  the  gastric  contents,  tlicre  may  be  a  moderate  formation  of  lactic  acid.  It 
is  also  very  important  in  cases  in  wliich  there  is  no  vomiting  at  all,  to  examine 
the  gastric  contents  obtained  by  rinsing  out  tfie  stomach,  with  regard  to  the 
possible  presence  of  blood.  Not  only  consideral)le  quantities,  but  particularly 
also  smaller  adiiiistnres  of  blood,  which  are  not  recognized  maeroscopically 
(the  so-called  occult  gastric  !iemc»rrhages),  are  of  great  diagnostic  importance, 
as  in  association  witli  hyperacidity  tliey  are  strong  evidem-e  of  gastric  ulcer. 

The  motor  efficiency  of  the  stomach  in  ulcer  is  at  first  normal  or  even 
somowliat  exaggerated,  because  the  digestion  of  albumen  is  very  energetic 
owing  to  the  excess  of  hydrochloric  aiid  in  the  stomach.  But  if  the  ulcer  is 
hx'atcd  in  the  pyloric  rcgii^n  and  Icails  to  a  cicatricial  stenosis,  the  emptying 
of  the  stoujach  is  delayed  and  a  greater  or  less  amount  of  food  will  bo  found 
seven  or  eight  hours  after  the  test  meal.  We  shall  later  describe  the  symp- 
toms of  well  luarkot!  obstruction  of  the  pylorus.  If  there  is  suspicion  of  an 
ulcer,  the  fltnmach  is  usually  not  intlntcd  at  all,  or  if  so  only  by  means  of  the 
eondom  (see  page  51*)).  If,  however,  there  is  a  cicatricial  stenosis  of  the 
pylorus,  or  an  hour-glass  contraction  of  the  stomach,  our  best  means  of  deter- 
mining the  form  and  size  of  the  organ  is  by  the  X-ray  examination  of  the 
stomai-h  filled  with  bismuth  paste. 

There  are  no  other  snuptoms  in  gastric  ulcer  so  important  as  those  already 
described.  Tlie  appetite  in  many  cases  is  well  maintained,  and  if  the  patient 
takes  little  food  it  is  only  because  he  dreads  the  ensuing  pain.  Eructations 
may  l>e  absent  or  there  may  be  sour  enutations  and  heartlmrn,  symptoms 
referable  to  tfie  existence  of  hyperse<Tetion  antl  hyperacidity.  The  tongue  is 
seldom  coated,  beiug  usually  smooth  and  red;  the  bowels  are  apt  to  be  some- 
what constipated;  the  urine  is  often  only  very  faintly  acid,  so  that  there  is  a 
tendency  to  a  deposit  of  phosphates. 

The  general  nutrition  of  the  patient  often  renniins  good,  but  (here  nuty  be 
marked  emaciation  if  there  is  a  hmg-continiied  diminution  in  the  amount  of 
food  taken^  or  if  there  is  obstinate  vomiting.  Sometimes,  but  by  no  means 
invariably,  the  patients  display  great  anteniia.  This  may  precede  the  ulcer 
{vide  supra,  a'tiology),  or  it  may  develop  in  association  with  the  symptoms 
of  ulcer,  and  even  without  any  severe  hemorrhage  to  explain  it;  but  that  after 
severe  hematemesis  there  should  be  a  severe  anxnnia  is  a  matter  of  course,  and 
has  already  been  alluded  to. 

An  event  which  has  been  already  mentioned  under  pathology — namely, 
perforation  ihie  to  the  ulcer — is  of  great  clinnal  importance.  The  two  most 
freijuent  varieties  of  perforation  are  (1)  inti)  the  peritoneal  cavity,  causing 
peritonitis,  and  (2)  into  the  left  pleura  or  left  lung. 

Perforation  into  the  peritoneal  cavity  leads  almost  invariably  to  a  quit^kly 
fatal  iieritnuiUs.  When  (he  ulcer  has  previously  caused  few  symptoms,  if  any, 
the  excruciating  ahdomiual  pain,  tympiHnt4's,  vomiting,  collapse,  and  sudden 
death  from  peritonitis  may  abruptly  supervene  upon  a  state  of  appiircrdly  |ht- 
fect  health.  In  other  cases  in  which  there  has  lM?cn  a  previous  formation  of  ad- 
hesions, we  have  an  encapsulated  abscess,  either  subphrenic,  between  the  stom- 
ach and  the  diapliragm,  or  elsewhere  in  the  abdomen.    The  subphrenic  abscess 
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may  contain  air  as  well  as  pus,  and  is  then  termed  pyo-pneiimothorax  sub 
phrenicus.  In  inakinf*  a  diagiiDBis  of  any  subphrenic  abscess,  we  should  t-on- 
sider  the  direct  and  coustitutional  eyinptonis,  and  also  the  thoracic  signs,  for 
the  respiration  and  the  inspiratory  expansion  of  the  lungs  should  be  normal. 
If  there  is  perforation  outward  or  into  a  coil  of  intestine,  recovery  may  result. 
More  often,  however,  the  termination  is  fatal,  unless  surgical  intervention  is 
successful. 

PerforaLiuu  into  the  left  pleural  cavity  we  have  observed  repeatedly.  It 
causes  a  purulent  ur  septic  pleurisy  on  that  side,  and  pulmonary  gangrene 
niuy  develop  at  the  same  time  or  later,  as  a  result  of  perforation  into  the  lung. 
Whenever  we  meet  a  case  of  apparently  spontaneous,  left-sided  empyema,  we 
should  at  any  rate  always  think  of  the  possibility  of  gastric  ulcer. 

A  third  possibility,  which  although  rare  should  nevertheless  be  mentioned, 
is  perforation  into  the  transverse  colon  with  tixe  formation  of  a  gastro-colic 
fistula.  This  condition  may  occasionally  be  recugni/-ed  by  the  alternating 
discharge  of  gastric  contents  from  the  intestine  (slightly  altered  food  rem- 
nants and  liydrochloric  acid)  and  of  fecal  intestinal  contents  from  the  stom- 
ach either  througli  vomiting  or  through  gastric  lavage. 

In  some  cases  of  ulcer  wc  observe  signs  of  threatening  perforation — that 
is,  localized  ptiin  due  to  peritonitis,  vomitings  and  similar  symptoms,  and  yet 
the  ease  finally  clears  up.  Probably  in  most  such  instances  there  is  a  limited 
peritonitis  resulting  in  adhesions.  In  certain  rare  instances  such  chronic 
peritonitic  adhesions  in  the  neighborhood  of  the  stomach  are  the  cause  of 
constant  symptoms,  esfK^cially  pain.  Surgical  measures  may  be  indicated  for 
their  relief. 

Tlie  general  course  of  round  ulcer  of  the  stomach  varies  greatly,  as  we  can 
see,  in  different  cases.  Complete  recovery  is  by  no  means  rare-  In  other  eases 
the  s\Tuptinus  persist  for  ycnrs  with  varying  intensity.  We  have  already 
spoken  of  l[>c  hcjiiorrhage  and  perfonilton  whirh  may  suddenly  intervene,  and 
of  tlieir  tigniiirance.  Hchipscs  are  ^^l^t  iiifrfM|iicnt,  even  after  apparent  recov- 
ery. If  the  ulcer  cicatrizes,  tlie  scar  itself  may  give  rise  to  persistent  dis- 
turbances: there  may  be  obstinate  eardialgia,  or,  if  the  sear  is  at  the  pylorus, 
the  symptoms  nf  ]>yloric  stenosis  may  grailunlly  be  develojKHl.  This  extremely 
imp{irtant  sequel  nf  gastric  nicer  deserves  sjK'cial  consideration. 

Tiu'  cicatrization  and  contractifm  of  a  ga.stric  ulcer  wliich  result  in  stenosis 
of  the  pylorus  may  be  complete,  but  it  is  by  no  means  exceptional  for  the 
ulcerative  process  to  persist  in  other  places  while  there  is  a  scar  at  the  pylorus, 
so  that  we  may  have  the  8}'mptoms  of  stenosis  combined  with  all  the  other 
syniiitoms  of  iilrpr,  sucli  as  pain,  hyperacidity,  hemorrhage,  and  perforation. 
The  narrowing  of  the  outlet  of  the  stomach  is  partly  due  to  the  contraction 
^^  of  the  scar,  and  partly  to  the  callous,  fibrous  tliickening  of  the  stomach  wall 
^^P  at  the  edge  of  the  ulcer.  Many  physicians  lay  great  stress  upon  a  simultane- 
^^  ous  pylorospasm^,  e.,  a  tonic  cramp-like  closure  of  the  pylorus  due  to  irrita- 

I  tion  of  the  surface  of  the  ulcer  or  to  hypersecretion.    The  assumption  does  mit 

I  seem  to  me  to  be  proved.    At  any  rate,  in  my  opinion,  the  mechanical  and 

I  anatomical  conditions  play  a  much  more  important  rfde  than  this  assumed 

I  pyloric  cramp.     To  the  me<-hanical  effect  of  a  pyloric  stenosis  is  added  some- 

I  times,  perhaps,  a  dislurbame  of  the  expulsive  power  of  the  stomach  in  so  far 

^^        as  deep-seated  ulcers  may  destroy  a  part  of  the  muscular  coat  of  the  stomach. 

^ A k.^ : 
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Tlio  finit  and  most  important  result  of  pyloric  stenoais  is  pmlnnsfd  rrton- 
tion  of  lln'  ^astrit'  tonU*nts.  So  long  as  (lie  iruiscular  ctiat  of  tlio  fitomach 
is  al)le  by  intToascJ  ctfort  to  overmmc  the  increased  resistance,  there  is  no 
disturlianee  to  be  noticed.  It  is  pntper  to  speak  of  a  compensated  pyloric 
stenosis,  just  as  we  speak  of  a  eonijien^ated  valvular  disease  of  the  heart;  but 
if  the  stenosis  l^eeonies  greater,  so  that  even  tlie  hypertrophied  museular  coat 
eeases  to  l>e  aide  to  disehargo  the  ehynie  into  the  intestine,  there  is  a  graduully 
increasing  collection  of  f^xKi  in  the  stomach,  and  the  only  way  for  the  organ 
to  relieve  itselC  in  hy  vomiting.  The  vomiting,  in  I'ase  of  pyloric  stenosis,  is 
yujiiewliat  cliiiracteristie.  It  occurs  from  time  to  time,  perhaps  at  intervals 
of  two  tir  three  dtiys,  and  iti  very  profit^e.  ThiMi.  the  stomach  being  partially 
cniptii;'<]»  new  collections  may  form  until  tfteir  large  amount  leads  to  vomiting 
again.  The  voniitus  in  eases  of  stenosis  due  to  ulcer  is  usually  very  acid  and 
contains  much  free  hydmchloric  acid,  and  sometimes  blood.  The  stomach 
itself  hec(tmes  gradually  and  increatjingly  dihitt^d,  hcfauKc  of  the  stagnation 
of  its  contents.  Usually  this  secondary  ditatatinn  of  the  stomach  may  be 
recognized  by  mere  external  examination.  We  can  feel  the  stomach  as  a  great 
limp,  flabby  bag;  and  from  time  to  time  we  can  see  its  walls  bulge  out  from 
muscular  contraction.  We  can  often  distinctly  recognize  the  peristaltic  waves 
passing  from  the  fundus  to  the  pylorus.  Tn  the  rcfrion  of  the  pyh>ru3  we  may 
sometimes,  though  by  no  means  invariably,  make  out  a  distinct  resistance  on 
palpation,  suggesting  a  tumor  anil  corresponding  to  the  thickening  of  the 
gastric  walls  from  scar  formation.  In  such  cases  it  is  often  especially  difficult 
to  distinguish  between  the  scar  of  an  ulcer  and  a  carcimuria.  Even  if  we  can 
feel  no  tumor,  visible  eontracti<ms  of  the  stomach  with  distinct  peristalsis 
are  almost  invariably  patliognomonic  of  pyloric  stenosis.  In  such  eases  there 
is  usually  a  cramp-like,  painful  sensation,  associated  with  very  marked  con- 
traction of  tlie  muscular  coat.  During  these  contractions  of  the  stomach  its 
contour  is  often  so  evident  that  we  can  nhtain  a  jH»rfectly  distinct  idea  of  its 
size,  extent  (((ften  reacliing  below  the  nave!),  and  position.  Mut  we  must 
especially  emphasize  the  fact  that  tlie  size  of  the  stomach,  its  dilatation,  is  not 
tlie  essential  point.  The  main  thing  is  the  stenosis  of  the  pylorus,  and,  above 
all,  the  degree  of  conscr|uent  motor  inefficiency.  With  regard  to  the  latter. 
we  can  reach  no  complete  condusitms  without  using  tfie  stomncb  tube.  With 
its  aid  we  can  detrntiirie  the  amount  the  stomach  contains,  and  recover  iu- 
gesta,  sucli  as  cranberries  and  green-coIorcd  vegetables,  which  bad  been  eaten 
many  days  l>efore.  If  we  empty  the  stomach  completely  and  give  a  test  meal, 
we  can  gauge  more  accurately  tlie  degree  of  inotor  ini^uiluiency.  We  may  also 
determine  precisely  the  position,  fnrni,  and  sis^e  of  the  stomach  when  emptied, 
by  means  of  inflation.  In  exccplional  cases  there  is  a  large  amount  of  bile 
mingled  with  the  gastric  contents.  The  author  surmises  that  in  such  cast>s  the 
cicatricial  process  has  cbanged  the  pylorus  into  a  rigid,  though  narrow,  tube, 
which  can  neither  be  opened  nor  closed.  Tliua  we  have  an  "insufficiency** 
associated  with  the  stenosis  of  the  pylorus,  bo  that  no  obstacle  is  opposed  to  the 
entrance  of  hile  into  the  stomach. 

When  there  is  a  well-marked,  uncompensated  stenosis  of  the  pylorus,  there 
is.always  a  decidetl  inipnirment  of  the  general  health.  Nutrition  grows  more 
and  more  imperfcet  1km  nu^ie  of  the  jMTsistent  vomiting,  and  there  may  be 
extreme  emaciation.     Still,  many  patients  with  stenosis  due  to  ulcer  may 


538 


DISEASES  OF  THE  DIGESTIVE  ORGANS 


maintain  a  tolerable  condition  of  health  for  many  years,  if  they  take  proper 
care  of  themselves  Ijy  rej^uiar  washing  of  the  stomach  and  by  eating  proi^r 
food  (viilf  infru)  ;  but  finally,  ovun  in  Kiirh  individuals*  the  Byiiiptoiiis  jjrow 
worse,  or  a  new  Injuble  dt'vclopH,  onr  of  wliirh  Uilti;  is  always  diiiigtT  in  any 
case  of  HtenoHJa  due  to  uleer.  We  refer  to  the  neeondury  deveiui)ment  of  ear- 
einoma  at  the  seat  of  the  farmer  ulcer.  This  happeuH  not  infrequently,  and 
IB  to  he  considered  at  leii;;tli  in  the  next  ehapter.  There  remain  to  lie  men- 
tioned some  Bpecia!  fiymptonis,  n-sporiated  witli  uUors  of  the  pylorus  when  they 
lead  to  Blenosis.  'IMiere  is  usually  a  derided  leiideiify  to  eonstipatinii ;  the 
urine  ib  fiiintly  arid  and  often  h*i8  an  nbniidant  deposit  of  phospliiites;  the 
pulse  is  often  remarkably  infr(?4iuenl;  and,  finally,  there  are  sometimes  iittaeka 
of  tetany. 

Diagnosis. — The  diagnosis  can  be  made  only  when  the  above-mentioned 
characterislio  symjitonis  are  present.  Of  these,  hematemoeis  is  by  far  the  most 
significant,  for  it  is  with  very  few  exceptions  the  result  of  gastric  ulcer.  Par- 
ticularly is  this  true  of  individuals  under  middle  a>s'e. — But  how  shall  we  de- 
termine whether  the  blood  ejected  did  not  come  from  the  nose  or  the  lungs, 
rather  than  the  stomach?  Tlie  anKw<'r  is  not  ahvays  easy.  If  an  epistaxis 
oticui's  at  night,  a  ]>art  of  the  blood  often  flows  back  into  the  nasopharynx, 
and,  being  swallowed,  excites  vomiting,  so  that  a  gastric  hemorrhage  is  sug- 
gested. 

In  doubtful  cases  we  must,  therefore,  make  an  accurate  examination  of  the 
nose.  It  is  also  very  imjtortant  for  the  physician  to  remember  that  blood  may 
be  "vomited"  in  Iiysterical  cases.  If  tliere  is  also  nervous  cardialgia,  one 
might  easily  Ix?  misled  to  assume  the  existence  of  a  gastrie  ulcer.  Usually, 
however,  we  can  make  sure  of  the  diagnosis  by  means  of  the  other  symptoms 
of  hysteria  (see  the  chapter  on  Hysteria),  and  liy  examining  tlic  "vomited" 
blood.  The  latter  does  not  come  from  the  stomach  at  all,  but  from  the  gums, 
the  pharynx,  or  the  nasopharjox,  and  consccjuently  it  is  almost  always  com- 
paratively bright-rod,  rather  duid,  and  mixed  with  mucus  and  saliva;  and  on 
microHi'opic  exnmination  it  shows  pavement  epithelium  and  microorganisms 
frnm  the  mouth. 

The  diagnosis  between  gastric  and  pulmonary  hemorrhage  in  doubtful  caaea 
depends  on  the  following  factors:  1.  The  previous  condition  of  the  patient — 
whether  he  has  had  i  ough,  expectoration,  and  <ithcr  jjulmouarj'  symptoms,  or, 
on  the  otlier  hand,  gastric  pain  and  vomiting.  2,  On  the  charact4?r  of  the 
hemorrhage,  whctiier  accom|iunicd  by  vomiting  or  by  cough.  But  there  may 
have  been  l)oth.  Violent  vomiting  may  excite  a  cough;  and,  on  the  other 
hand,  blood  which  has  been  coughed  up  may  be  in  yiart  swallowed  and  induce 
vomiting.  '^.  On  the  character  of  the  blood:  if  fr*mi  the  lungs,  it  is  usually 
bright-red  and  frotliy,  containing  ImbhleH  r»f  air,  with  few  clots,  and  of  alkaline 
reaction.  In  gastric  hemorrliage  it  is  usually  dark,  mixed  with  food,  partly 
clotted,  and  acid  in  reaction  from  adnjixtnre  with  the  gastric  juice.  4.  On 
the  results  of  physical  examination.  In  this,  of  course,  we  must  be  extremely 
cautious  after  a  hLMiiorrhage,  lest  the  movements  of  the  patient  excite  fresh 
bleeding;  and  yet  we  may  be  al>le  to  perceive  from  the  general  condition  of  the 
patient,  or  from  dullness  at  the  apices,  or  moist  r§les,  that  pulmonary  disease 
is  probable.  If  the  blr»nd  comes  fnun  the  stomach,  we  usually  detect  nothing 
but  the  signs  of  anaemia,    5.  The  subsequent  symptoms.    In  cases  of  pulmonary 
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hemorrhage  (here  is  almost  sure  to  he  au  expefloratiou  for  the  next  few  days, 
either  of  pure  blood  or  of  matter  stained  wilti  hlood;  and,  in  gastric  hemor- 
rhage, the  next  dejection  wi!l  ulmost  certainly  he  hlack,  from  tiie  presence 
of  decomix)sed  hlo<xl.  In  doul)tful  cases  the  appearance  of  liiood  in  tlie  stools 
almost  invariahly  Bettlert  the  question  in  favor  of  gastric  hemorrhage.  The 
best  way  of  testing  for  hlood  in  tlie  feces  is  by  means  of  giiaiac  and  turpentine 
(vide  supra). 

If  no  gastric  lieniorrliage  lias  ever  oocuiicd  in  the  course  of  the  disease,  vio- 
lent and  pert-intent  gae-tralgia  of  the  peculiar  character  above  det^cribed  is  that 
symptom  whicli  would  first  arouse  suspicion  of  an  ulcer,  particularly  if  the  pain 
is  from  time  to  Hnie  associated  with  voniiling.  If  hyperacidity  or  hypersecre- 
tion lias  hwii  demoriHtrati'd,  IhiK  condition  in  aRHfJciation  with  other  symptoms 
may  greatly  strengthen  thu  diagnosis.  Severe  gastric  pain,  combiued  witli 
hyi)crsecretion,  makes  the  diagnosis  of  gastric  ulcer  very  proliahle.  To  make 
an  absolutely  certain  distinction  between  ulcer  and  nervous  hypersecretion 
{q.v.)  is  impossible,  if  there  is  no  liematemesis.  In  general,  we  must  remem- 
ber tliat  it  is  often  possilJe  to  observe  more  or  lesp  distinct  ''symptoms  of 
ulcer,"  without  being  ahsohttely  certain  that  an  ulcer  exists.  Often  we  are 
obliged  to  await  the  further  course  of  the  disease,  and  particularly  the  results 
of  treatment,  in  order  to  settle  our  doubts. 

The  two  diseases  wliich  it  is  most  difficult  to  distinguish  from  uleer  are 
nervous  dyspepsia  with  nervous  gastralgin,  nnd  carcinomii.  When  we  consider 
these  diseafies  we  shall  discuss  at  greater  lengtli  the  ditferential  diagnosis  be- 
tween them  and  ulcer  of  the  stomach.  Cholelithiasis,  especially  if  this  has 
produced  clironic  cholecystitis  and  poricholecystitia  with  adhesions,  may  also 
be  confused  with  gastric  ulcer.  This  is  true,  too,  of  certain  cases  of  chronic 
apfieudicitis.  We  filiall  discuss  this  matter  later.  Finally,  chlorotic  patients 
often  have  gastric  8>Tnptom8  (see  the  chapter  on  Chlorosis)  which  excite  sus- 
picion of  an  ulcer,  esjiecially  as  hvftereecretion  of  the  gastric  juice  is  often 
associated  with  chlorosis.  Frequently  it  is  impossible  to  make  an  absolute 
diagnosis  in  tliese  cases,  but  the  results  of  treiitmcnl  may  be  decisive.  Prepa- 
rations of  iron,  particularly  Blaud's  pills,  are  ill  borne  in  ulcer,  while  in  case 
of  genuine  chlnroyis  they  usually  cause  rapid  improvement  in  the  gastric 
symptoms,  as  well  as  in  the  general  condition. 

Prognosis.— The  chief  dangers  in  ulcer  of  tlie  stomachy  hemorrhage  and 
perforation,  have  already  been  spoken  of.  Whether  these  complications  will 
actually  occur  in  any  individual  case,  and  when,  we  cannot  determine. 

There  can  be  no  doubt  that  a  large  nund>er  of  ulcers  heal  perfectly ;  but, 
as  we  have  already  saifl,  even  the  rct^utling  scar  miiy  cause  trouble.  We  must 
remember  the  possibility  of  persintcnt  gastric  dii^turbance^  partieularly  car- 
dialgia,  and  also  the  development  <tf  a  cicatricial  stenosis  with  its  conse- 
quences. Finally,  we  have  the  danger,  already  mentioned^  of  the  eventual 
development  of  (-arcinoma  in  the  scar  of  an  old  ulcer. 

Treatment. — If  thr  diagiuigis  of  gastric  ulcer  is  evident,  or  if  the  symp- 
toms are  of  such  a  nature  thut  there  is  a  justitinble  suspici(m  <jF  an  ulcer,  the 
patient  should  be  urgently  advised  to  submit  himself  to  careful  and  method- 
ical treatment,  for  it  is  only  by  means  of  a  sulllciently  persistent  and  prtip^rly 
conducted  trealmeut  that  wc  can  hope  for  good  therapeutic  results  in  ulcer 
of  the  stomach. 
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One  essential  conditicu  is  thai  the  patient  should  keep  his  bed  for  the 

first  part  of  the  treatment  at  least  for  three  or  four  wetsks.  Complete  bodily 
ri'^I  is  rerlainly  important  in  promntin*?  healing  of  the  uU-er.  Tiie  patient 
slidukl  iiIpi)  hiive  moist  coiiifirf-'^si's,  or.  still  hdtiT,  as  I^tfuiu!  has  adviswl,  warm 
poultitrc's  applied  all  day  lont;  to  the  epi^^uslrium.  Tlit'se  npplirations  are 
very  good  for  the  pain,  und  they  also  have  a  ct^rtain  psyehohigical  importance, 
for  they  reconcile  the  patient  to  keeping  quiet  in  bed.  Thirdly,  and  this  is 
probably  the  most  important  jioijit,  the  patient  must  keep  strictly  to  a  prc- 
scrilied  diet.  This  diet  we  are  alxiut  lo  describe  a(  It  ri>^th.  The  main  consid- 
eiation  in  <lcteriiiinin^'  the  patient's  diet  is  that  all  mechanical  and  chemical 
irritation  of  the  tloor  of  the  ukur  must  be  avoided.  Fourthly,  we  should  have 
regard  to  the  almost  invariable  cAistence  of  hyperacidity  of  the  gastric  juice. 
We  therefore  give  to  patients  alkaline  earhonntcs,  either  in  the  form  of 
Carlsbad  water  (on  waking  a  large  glassful  nf  the  .Miihlbrunnen  warmed  to 
about  98.6'*  F.  [37°  C]  ;  then  in  the  forenoon,  between  ten  and  eleven,  as 
much  more),  or,  what  we  consider  in  many  ways  still  better,  bicarbonate  of 
soda  (either  alone  or  combined  with  subnitrate  of  bismuth).  Of  the  soda 
we  should  give  as  mueh  as  is  heM  upon  the  point  of  a  knife  every  hour,  so  as 
to  keep  the  gastric  juice  constantly  neutralized.  With  regard  to  the  dietetic 
treatment  of  gastric  ulcer,  the  best  way  is  to  follow  Lcubc's  example,  and  have 
four  diet  lists.  Begiuning  with  tlie  first,  we  gradually  go  on  at  definite  in- 
tervals of  time  to  the  second,  third,  and  fourth.  For  the  first  ten  days  of 
treatment  the  patient  follows  the  first  diet  list.  Tins  contains  boiUnl  milk, 
broth,  unsweetened  rusks,  softened  by  soaking;  to  this  we  may  adil  various 
artificial  food  preparations,  such  as  sanatogen,  somatose,  hygiaraa  and  bioson^ 
and  meat  juices.  Then  during  the  next  week  we  have  the  second  diet  list, 
cnjuprising  gruel,  sofl-ii(»iled  riee  and  oatmeal,  eggs,  bi>ded  calf's  brain  and 
sweetbread,  boiled  pigeon  and  eliicken.  From  the  eighteenth  lo  the  twenty- 
fourth  day  of  treatment  we  have,  in  addition,  tlie  third  diet,  with  scrapings  of 
raw  beef  aiid  beefsteak,  potato  puree,  boiled  calf's  feet,  and  for  beverage  some 
tea  or  weak  coffee.  From  the  twenty-fourth  to  the  thirtieth  day  the  patient 
lias  the  fourth  diet  list. — that  is,  broiled  fowl  or  pigeon,  jiartridge,  venison, 
roast  beef,  tenderloin^  finely  chopped  niflearoni,  and  brearl.  It  is  understood 
that  with  each  atlvancc  in  diet  the  previous  diet  lists  are  also  permitted.  In 
general,  the  patient  has  about  five  meals  a  day,  the  amount  nf  each  being  de- 
terniined  l>y  the  appetite  and  symptoms  of  the  patient.  If  ever)'thing  goes 
favorably,  the  gastric  pain  will  wholly  cease  after  a  few  days  of  this  diet, 
under  the  other  regulations  above  enumerated.  The  patient  then  proceeds 
toward  recovery  without  any  discomfort,  except,  possibly,  hunger.  If  the 
transition  to  a  more  advanced  diet  causes  pain,  we  must  resort  for  a  few 
days  to  the  simpler  foods.  The  above  suggestions,  however,  must  be  reganlcd 
as  an  outline  from  which  certain  variations  may  be  made  to  suit  the  indi- 
vidual case.  Thus,  Lenhart>!  particularly  has  lately  called  attention  to  the 
fact  tliflt  some  ulcer  [lattonts,  even  after  a  severe  gastric  hemorrhage,  tolerate 
a  diet  of  luJIk,  serapcil  meat,  soft-boiled  eggs,  ham,  and  butter  well,  and  re- 
cover nmre  quirkly  tlmn  under  the  funrier  stricter  rnjirte.  Such  a  plan,  how- 
ever, cannot  be  a^^plied  generally.  We  iimst  ever  be  guided  in  each  case  l*y 
the  appetite  and  The  symptoms.  In  some  eases  the  administration  of  pure 
olive  oil,  which  may  be  cond)ined  witli  oil  of  peppermint,  has  been  very  use- 
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ful.  Two  and  a  haif  U>  tlireu  ounces  (j^in.  75  to  100)  are  given  daily.  The  high 
nutritive  value  of  the  oil  and  its  ocvaeional  eviduMt  analgesic  elFect  are  indi- 
cations for  its  use.  Many  pattenlff  take  [\w  remedy  without  any  aversion. 
In  general,  we  may  Ik*  well  iissuriMl  that  tlm  results  are  beUcr  and  more 
t-ertain  the  more  elrict  and  iiietliodira!  t!ie  treatment  is.  Tf  the  patient  lias 
liurne  the  articles  of  the  fourtli  diet  list  for  ahout  a  wwk  without  any  disenni- 
fort  he  may  go  on  by  slow  degrees  to  otiicr  BiMi[)K'  dishes,  t;tich  as  veal,  pike, 
trout,  porridge,  vefretahles.  ami  other  Bimilar  articles,  and  so  to  an  ordinarj' 
diet.     Of  course  caution  in  enting  and  drinking  is  necessary  for  a  Inng  time. 

With  the  mode  of  treatment  just  descrilKid  we  sliall  in  most  cases  accora- 
plish  as  much  as  possible;  but  if,  despite  this  regimen,  the  symptoms  do  not 
cease,  there  are  two  other  remedies  which  deserve  to  l>e  tried — viz.,  suhnitrato 
of  hiymutfi  and  nitrate  of  silver.  These  are  specially  employed,  also,  in  treat- 
ing poor  persons  whose  circumstances  often  render  it  impossible  to  carry  out 
strict  dietary  rules.  The  suhnitrate  of  bismuth  is  almost  always  given  in 
eombinati<»n  witli  bicarbonate  of  soda;  of  a  mixture  cimtaining  3  to  5  parts 
of  bismutli  and  'SO  parts  of  snda  and  5  of  (he  olci^saciliarate  of  peppermint, 
wc  give  several  times  u  day  a  generous  **  knife-poiat  fidP'  befure  meals.  In 
severe  and  obstinate  cases  of  ulcer,  we  can  from  our  own  experience  recom- 
mend also  **  injections"  of  bismuth  (Fleiuer).  The  patient's  stomach  is 
washed  out  in  the  morning  before  broakfasl,  and  then  5  iv  to  v  (gm.  15  to  tiO) 
of  the  subnitrate  of  bismuth  susfiended  in  a  glass  of  warm  water  is  ])oured 
slowly  into  liie  stomach  tube;  the  jmtient  should  at  the  same  time  lie  on  his 
right  bide,  and  so  remain  for  at  least  half  an  hour.  The  heavy  bismuth  powder 
is  expected  to  deposit  itself  upon  the  surfat^e  of  the  ulcer  (which  is  probably 
in  the  ]>yloric  portion  of  tlie  st<>rnach),  and  t!uis  in  a  mediauical  way  protect 
it  from  irritalion  and  pnmiote  ils  healing,  '['he  symijlomatic  resulls  of  tlus 
method  are  sometimes  excellent.  Often,  also,  favorable  results  are  obtained 
from  nitrate  of  silver.  This  may  he  partly  explained  by  itfi  neutralization  of 
the  hydroeldoric  ncid  and  the  formation  of  cblorid  of  silver.  The  drug  is 
prescribed  in  a  sohilion  of  (»  gr.  to  1  ounces  of  water  (gm.  0.3  to  120),  to  Imj 
kept  in  opa<]ue  glass,  and  of  this  a  teaspoonful  should  be  given  three  or  four 
times  a  day  before  meals. 

If,  in  spite  of  a  continuous,  methodical,  medical  treatment,  we  ohtain 
no  marked  result,  tiien  there  usually  exist  special  iimitoiiiieal  eouditions,  such 
as  cicatricial  stenoses  and  deformities  of  the  stomach,  hour-glass  stouiach,  or 
chronic  adhesions  with  neighboring  organs,  etc.,  which  cannot  be  influenced 
by  the  treatment.  In  such  cases  we  are  justified,  provided  the  symptoms  are 
severe  and  continuous,  to  advise  surgical  intervention  (gastro-enterostomy, 
separation  of  adhesions,  extirpation  of  the  cicatrix,  etc.). 

Sometimes  the  violent  pain  does  not  abate  under  the  ordinary  treatment,- 
and  demands  symptomatic  remedies.  Of  course,  rnorphin  is  the  most  cllicient, 
given  internally  or  suhcut-aneously.  Chloroform  may  also  be  tried:  we  give 
a  tablespoonfnl  of  a  mixture  containing  1  part  to  ItiO  of  water.  I  have  occa- 
sionally seen  excellent  results  from  nrilioform,  ITi  gr.  (gm.  1.0)  M*vcral  time.** 
a  day,  and  more  fretpiently  from  ana-sllu'sin,  5  to  10  gr.  (gm.  0.3  to  0.5)  in 
powiliT  form,  several  limes  daily.  Werhanlt  nn'ommends  fgr  the  gastric  pain 
3  or  1  drops  of  the  stdiilion  of  percfilorid  of  iron  in  a  wineglass  of  water. 

Excessive  vomiting  and  persisU'ut  nausea  are  likewise  to  l»e  combated  by 
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tliti  uiirt'DtJtsf.  Ojiiuiri  Ih  tliu  \wA:  tiiorpluM,  (oraiii.  rliloral,  iiiid  broiuid  of 
potaHsium  may  nlsn  be  tried.  At  thu  (irst  appruraiu-c  of  Ijlood  in  the  vomitua 
th*i  gTeat<*st  IxwHly  quiet  and  most  fnn-ful  dirliii*;  is  abwiluUily  indispensable. 
For  the  lirst  day  or  tw()  it  is  best  Ut  allow  nntliiiij;  exwijit  it-o-cold  milk  and 
biU  of  ice  in  Ibe  mouth  to  appease  ihc  burning  thirst.  In  severe  cases  wo 
may  try  giving  water  and  milk  by  the  rectum,  so  as  to  alford  the  stomach 
complete  rest  The  patient  mu^t  lie  as  quietly  as  he  ean.  A  ilat  ice  bag,  not 
too  heavy,  should  be  placed  on  the  epigastrium.  In  case  of  j»erdistent  nausea 
or  eructations,  small  doses  of  opiuiri  or  morphin  are  to  be  prescribed.  Jf  the 
hemorrhage  is  obstinate  we  may  try  the  subcutaneoua  injection  of  ergotin  or 
cornutin,  or,  by  mouth,  acetate  of  lead  or  ehlorid  of  iron.  Gelatin  injections 
(see  page  33)  may  also  Imj  tried.  In  severe  eases,  finally,  surgical  measures 
(gaetro-enteroetomy,  jejuno&tomy)  have  repeatedly  been  tried. 

We  must  wait  four  or  five  days  after  a  hemorrliage  before  we  can  give  a 
littie  more  food  by  the  mouth,  and  this  must  be  allowed  cautiously  and  in  a 
li(|utd  form.  (If  in  persistunt  hemorrhage  or  obstinate  irritability  of  the 
stomach  we  wish  to  give  the  organ  complete  rest,  we  may  try  to  supply  food 
by  rectal  injection  and  moisture  by  norma!  saline  infusions  under  the  ekin, 
1  or  2  pintii  tw*ice  a  day.  Morphin  (^  gr.)  may  be  given  every  four  hours  to 
lessen  hunger.] 

If  peritonitis  appears  as  the  result  of  perforation,  the  best  means  to  try 
are  the  outward  application  of  ice  to  the  epigastrium  and  the  internal  use 
of  opium  in  large  amounts — that  is,  half  a  grain  to  a  grain  (gra.  0,03  to  0.05) 
every  two  or  three  hours,  or  20  to  30  drops  of  laudanum.  Unfortunately, 
however,  the  cases  are  exceptional  in  which  the  peritonitis  does  not  t)ecome 
general.  The  only  remaining  hope  lies  in  surgical  interference,  although  the 
results  even  of  laparotomy  are  dubious.  The  earlier  the  laparotomy  is  per- 
formed in  cases  of  perforation,  the  better  are  the  chances  of  success. 

If  the  symptoms  of  pyloric  stenosis  are  growing  more  and  more  distinct — 
that  is,  if  the  hypertrophied  muscular  coat  of  the  stomach  is  no  longer  vigor- 
ous enough  to  prevent  the  stagnation  of  food,  with  consequent  dilatation  of 
the  stomach  and  vomiting,  we  can  perhaps  restore  the  patient  to  a  comfortable 
condition  by  means  of  regular  washing  out  of  the  stomach,  combined  with  a 
suitable  diet.  This  irrigation  prevents  any  great  and  burdensome  accumu- 
lation of  food  in  the  si4>nm<h.  Moreover,  it  rids  tlie  piitient,  for  a  time  at 
least,  of  the  large  amount  of  strongly  acid  gastric  juice  which  is  usually  pres- 
ent. These  [wnefieial  and  agrceattle  effects  arc  soon  so  noticeable  that  often 
the  patient  learns  to  rinse  out  his  stomach  himself,  or  even,  by  i>cnding  over 
and  pressing,  to  empty  out  iho  gastric  contents  through  the  tube.  As  a  nde, 
in  cases  of  gastrectasia  resulting  from  pyloric  stenosis,  we  wash  out  the 
stomach  every  morning  before  breakfast.  Ordinary  lukewarm  water  suffices, 
but  if  there  is  an  excessive  .secretion  of  hydrochloric  acid  it  is  satisfactory  to 
employ  one-  U>  two-per-cent  solutions  of  bicarbonate  or  borate  of  sodium.  In 
severe  ca.ses  the  operation  may  be  repented  in  the  evi-ning  before  supper. 

The  diet  in  stenosis  following  ulcer  should  consist  of  such  articles  of  food 
only  as  can  pass  with  comparative  ease  through  tlie  narrow  pyloms,  being  at 
the  same  time  highly  nutritious.  Most  t^uitable  are  milk,  eggs,  soups  with 
the  addition  of  meat  juice,  soiuatose,  oatmeaU  rice,  or  tlour;  gruel  made  from 
rice,  oatmeal,  or  preparations  like  Mellin'a  food;  and,  linally,  finely  uhopped 
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moat  of  nil  sorts.  Tin?  iiieals  shoulil  not  be  too  large,  hut  aliould  rather  he 
frequently  repealed — a  little  food  often. 

In  this  way  it  \s  often  possihln  io  ^mvo  the  patient  rousiderahU?  nlu'f  for 
many  V(^at!^,  and  I'veu  (o  iiiMke  liiin  ^ain  weight.  (>th(»r  niethcMis  of  trealrncnt 
— by  a|t|)]yin^  elfctriciiy  to  the  stoniadi,  hy  cautious  ma.ssa^e  of  the  orj^an, 
or  by  the  administration  of  strychnin — may  be  employe<l  now  and  then  in 
practice^  but  tliey  have  no  special  value  in  actual  stenosis. 

It  may  \V4'I!  lie  qne«tionrd  whether  Hie  existence  of  such  patients,  who  are 
preserved  from  excessive  diiHonifort  only  hy  means  of  daily  lavage  and  a  monot- 
onous ami  litnitwl  diet,  ia  really  I>earable;  and,  still  further,  what  are  we  to 
do  wlien,  in  spite  of  the  most  fikillfnl  treatment  by  the  method  described,  the 
Bymptoms  persist  and  the  nutrition  and  strength  of  the  [tatient  <frow  jjradually 
more  and  more  impaired?  For  such  there  is  still  the  posgibility  of  actual  and 
conipk'to  recovery.  We  refer  to  surgical  intervention.  In  no  other  severe 
disease  of  tlie  stomach  do  operative  procedures  offer  so  great  a  prospect  of  fa- 
vorable result  as  in  stenosis  of  the  pylorus  following  xdcor,  and  therefore  it 
has  been  our  rule  for  a  series  of  years,  in  every  severe  case  of  this  sort,  to  urge 
the  patient  strongly  to  an  operation.  Moreover,  we  should  not  delay  too  long,  if 
the  patient  is  already  enfeebled,  or  if  there  is  reason  to  sus}>ect  that  carcinoma 
]s  developing.  The  operation  is  usually  gastro-enterostoniy,  or  more  rarely 
pyloroplasty ;  but  we  cannot  enter  here  into  particulars.  Certainly  we  ought 
not  to  conceal  from  the  jmtient  that  we  have  to  do  with  a  serious  operation, 
which  is  not  alis(>lutely  without  danger;  yet  in  the  great  majority  of  cases 
the  results  of  treatment  arc  cxeellent.  After  a  successful  operation  the  pa- 
tient is  freed  from  all  discomfort,  he  regains  the  appearance  of  health,  and 
Bonu^tirnos  even  the  dilatation  of  the  stomach  completely  ilisapi>ears.  It  is 
true  that  later,  perhaps  year.^i  later,  relapses  may  occur,  whetlirr  brriiUfW!  of 
special  mechanical  conditions  or  from  the  development  of  sei'(»ndary  car- 
cinoma; but  even  then  perhaps  assistance  will  be  given  by  a  second  operation. 


CHAPTER   VI 
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JStiology. — We  cannot  here  discuss  the  aetiology  of  carcinoma  in  general, 
and  we  shall  therefore  merely  enumerate  the  factors  w^hich  experience  haa 
shown  to  favor  the  dcvidifpiiu-iit  of  cancer  in  the  stomach. 

Age  has  a  remarkulile  inllucnce.  Gastric  cancer  is  decidedly  most  fre- 
quent late  in  life,  hetweeji  the  fortieth  and  sixtieth  year.  Still,  it  is  not  very 
rarely  seen  in  younger  persons.  We  have  ourselves  seen  several  cases  in 
persons  l>etwei'n  twenty-two  and  twenty-five  years  of  age. 

Sex  is  of  un  imjjortance. 

Heredity  has  a  slight  hut  undoniablo  influence.  The  more  closely  we 
search,  the  more  frequently  shall  we  be  able  to  demonstrate  an  hereditary  pre- 
disposition to  cancer.  The  most  famous  e.xamp!e  of  the  transmission  of  can- 
cer is  presented  by  the  family  of  Napoleon. 

The  relations  of  gastric  cancer  to  previous  disease  of  the  stomach  is  very 
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may  contain  air  aa  well  as  pus,  and  is  then  termed  pyo-pneiunothorax  sub- 
phrenicus.  In  making  a  diagnoeis  of  any  sulipbrenic  abscctss,  we  should  con- 
sider the  direct  ;ind  cunHtitutioiial  syniptonis,  and  also  the  thoracic  signs,  for 
the  respiration  and  the  inspiratory  expansion  of  the  lungs  should  he  norinal. 
If  there  is  jxjrforation  outward  or  into  a  coil  of  intestine,  recovery  may  result. 
More  often,  however,  the  termination  is  fatal,  unless  surgical  intervention  is 
successful. 

Perforation  into  the  left  pleural  cavity  we  have  obsen'ed  repeatedly.  It 
causes  a  purulent  or  septic  pleurisy  on  that  side,  and  pulmonary  gangrene 
may  develop  at  the  same  time  or  later,  as  a  result  of  perforation  into  the  lung. 
Whenever  we  meet  a  case  of  apj)arently  spontaneous,  left-sided  empyema,  we 
should  at  any  rale  always  think  of  the  possibility  of  gastric  ulcer. 

A  third  possibility,  which  althougli  rare  sliould  nevertlieless  be  mentioned, 
is  perforation  into  tlie  transverse  colon  with  the  formation  of  a  gastro-colic 
fistula.  This  condition  may  occasionally  be  recognized  by  the  alternating 
discharge  of  gastric  contents  from  the  intestine  (slightly  altered  Ictod  rem- 
nants and  hydroi*l»lorie  acid)  and  of  fecal  intestinal  contents  from  the  stom- 
ach either  through  vomiting  or  tlirough  gastrie  lavage. 

In  some  cases  of  ulcer  we  observe  signs  of  threatening  perforation — that 
is,  localized  pain  duo  to  [Kjritonitis,  vomiting,  and  similar  symptoms,  and  yet 
the  ease  finally  clears  up.  Prolmhly  in  most  such  tuatances  there  is  a  limited 
peritonitis  resulting  in  adhesions.  In  certain  rare  instances  such  chronic 
peritojiitie  adhesions  in  liie  neigliliorhood  of  the  stomach  are  the  cause  of 
cunstaut  symptoms,  especially  puin.  Surgical  measures  may  be  indicated  for 
tlieir  relief. 

The  general  course  of  round  ulcer  of  the  stomach  varies  greatly,  as  we  can 
see,  in  different  cases.  Complete  recovery  is  by  no  means  rare.  In  other  cases 
the  symptoms  persist  for  years  with  varying  intensity.  We  have  already 
spoken  of  the  heriiorrhagc  and  jicrforation  whifh  may  suddenly  intervene,  and 
of  their  si^Miifltunt'e.  HelapscB  are  not  infrc(nu'nt,  even  after  apparent  recov- 
ery. If  the  iileer  ciealrizcs,  the  scar  itself  may  give  rise  to  persistent  dis- 
turl^auces:  there  may  be  obstinate  cardialgia,  or,  if  the  scar  is  at  the  pylorus, 
the  symptoms  of  pyloric  stenosis  may  gradually  l)e  developed.  This  extremely 
important  sequel  of  gastric  nicer  deserves  special  consideration. 

The  cicatrization  and  cnntrnction  of  a  ga'^tric  ulcer  which  result  in  stenosis 
of  the  pylorus  may  be  complete,  but  it  is  by  no  means  exceptional  for  the 
ulcerative  process  to  persist  in  other  places  wlule  there  is  a  scar  at  the  pylorus, 
BO  that  we  may  have  the  symptoms  of  stenosis  combined  with  all  tlie  other 
symptoms  of  ulcer,  such  as  pain,  hyperacidity,  hemc»rrhage.  and  jx'rforation. 
The  narrowing  of  the  outlet  of  the  stomach  is  partly  due  to  the  contraction 
of  the  scar,  and  partly  to  the  callous,  fibrous  thickening  of  the  stomach  wall 
at  the  edge  of  the  ulcer.  Many  physicians  lay  great  stress  uj^in  a  simultane- 
ous pylorospaam — i.e.,  a  t4>nic  cramp-like  closure  of  the  pylorus  due  to  irrita- 
tion of  the  surface  of  tlie  ulcer  or  to  hyperse<*retion.  The  assumption  does  m)t 
seem  to  me  to  l>e  proved.  At  any  rate,  in  my  opinion,  the  mechanical  and 
anatjjmirnl  conditions  play  a  much  more  important  role  than  this  assumed 
pyhiric  cramp.  To  the  mechanical  effect  of  a  pyloric  stenosis  is  addinl  some- 
times, |K*rhapH,  a  disturbance  of  the  expulsive  power  of  the  stomach  in  so  far 
as  de(»p-8eated  ulcers  may  destroy  a  part  of  Uie  muscular  coat  of  the  stomach. 
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TUa  first  and  most  imp«>rlant  result  of  pyloric  stenosis  is  prolonged  roten- 
tion  of  thr  gantrit-  contents.  S(i  long  as  tl»c  rnuscular  eout  of  the  slomaeh 
is  alile  by  increased  effort  to  overcome  the  increased  resistaiK-e,  tliore  is  no 
disturhanee  to  be  noticed.  It  is  proper  to  speak  of  a  comi)ensated  pyloric 
stenosis,  just  as  we  speak  of  a  com|>ensated  vah'ular  diseasie  of  the  heart ;  but 
if  the  stenosis  bwonies  greater,  so  that  even  the  hypcrtro]>hied  nuiscular  coat 
censes  to  I>e  able  to  discharjre  the  oliynie  into  the  intestine,  tlierc  is  a  grndiially 
int-reasing  eoIUvtion  of  food  in  tlie  stomach,  and  the  only  way  for  the  organ 
to  relieve  itselt  is  by  vomiting.  The  vomiting,  in  cas**  of  pyloric  stenosis,  is 
somewhat  chiiracteristic.  It  occurs  from  time  U)  time,  perhaps  at  intervals 
of  two  or  thre*^  days,  and  is  very  pvornse.  Then,  llie  stomach  being  partially 
emptied,  new  colluctioas  may  form  until  their  large  anumnt  leads  to  vomiting 
again.  The  voniitus  in  cases  of  stenosis  due  to  ulcer  is  usually  very  acid  and 
contains  much  free  hydrochloric  acid,  and  sometimes  blood.  The  stomach 
itself  becomes  gradually  and  increa.^ingly  diltitciU  because  of  the  stagnation 
of  its  contents.  Usually  this  secondary  dilatation  of  the  stomach  may  be 
rceogiiixed  by  nu're  external  examination.  We  can  feel  the  stomach  as  a  great 
limp,  flabby  bag;  and  from  time  to  time  we  can  see  its  walls  bulge  out  from 
muscular  contraction.  We  can  often  distim-tly  recognize  the  f>f?ristaltic  waves 
passing  from  the  fundus  to  the  pylorus.  In  tlie  region  of  the  jnlorus  we  may 
sometimes,  though  by  no  means  invariably,  make  out  a  distinct  resistance  on 
palpation,  suggesting  a  tumor  and  corresponding  to  the  thickening  of  the 
gastric  walls  from  scar  formation.  In  such  cases  it  is  often  especially  difficult 
to  distinguish  between  the  sear  of  an  ulcer  and  a  carcinoma.  Even  if  we  can 
feel  no  tumor,  visible  contractions  of  the  stomach  with  distinct  peristalsis 
are  almost  invarialily  patliogunmonic  of  pyloric  stenosis.  In  such  cases  there 
is  usually  a  cramp-like,  painful  sensation,  associated  with  very  marked  con- 
traction of  the  muscular  coat.  During  these  contractions  of  the  stomach  its 
contour  is  often  so  evident  (hat  wc  can  obtain  a  perfectly  distinct  idea  of  its 
size,  extent  {often  reaching  below  the  navel),  and  position.  But  we  must 
especially  emphasize  the  fact  that  the  size  of  the  stomach,  its  dilatation,  is  not 
the  essential  point.  The  main  thing  is  the  stenosis  of  the  pylorus,  and,  above 
all,  the  degree  of  consequent  motor  inefficiency.  With  regard  to  the  latter, 
we  can  reach  no  complete  conclusions  witlmut  using  the  stomaeli  tube.  With 
its  aid  we  can  determine  the  amount  the  stomarh  contains,  and  recover  in- 
gesta,  such  as  cranberries  and  green-colored  vegetables,  which  had  been  eaten 
many  days  l>efore.  If  we  empty  the  stomach  completely  and  give  a  test  meal, 
we  can  gauge  more  accurately  the  degn^c  of  motor  insniTicJency.  We  may  also 
determine  precisely  the  position,  form,  and  sis^c  of  the  stomach  when  emptied, 
by  means  of  inllation.  In  excepti(mal  cases  there  is  b  large  amount  of  bile 
mingled  with  the  gastric  contents.  The  author  surmises  that  in  such  cases  the 
cicatricial  process  has  changed  the  pvlorns  into  a  rigid,  though  narrow,  tube, 
which  can  neither  he  opened  nor  closed.  Thus  we  liave  an  *' insufficiency  " 
associated  witJi  the  stenosis  of  the  pylorus,  so  that  no  obstacle  is  opposed  to  the 
entrance  of  bile  into  the  stomach. 

When  there  is  a  well-marked,  uncompensated  stenosis  of  the  pylorus,  there 
ie.always  a  decided  impairment  of  the  genera!  health.  Nutrition  grows  more 
and  more  inif^erfrct  lic<'ause  of  the  persistent  vomiting,  and  there  may  be 
extreme  emaciation.     Still,  many  patients  with  stenosis  due  to  ulcer  may 
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maintain  a  tolerable  condition  of  health  for  many  years,  if  they  take  proper 
<;are  of  tlipmsolvos  liy  rrgwlar  washing  of  the  sionmih  and  l>y  eatiu;?  proper 
fooii  {viih'  itifm)  ;  hut  (injilly,  t'V<'n  in  sik*1i  iiiilividuals,  the  tsyniptoiii*  grow 
worse,  or  n  now  tnmltU'  <k'VL'loj»s,  om*  of  wliirh  llioro  is  always  (lan/^f.r  lu  any 
case  of  stenosis  due  to  uker.  We  refer  to  the  secondary  developniont  of  vhv- 
cinoma  at  the  seat  of  the  former  ulcer.  This  happens  not  infrequently,  and 
is  to  he  fonsidercd  at  length  in  the  next  eliapter.  There  remain  to  be  men- 
tioned Koirte  specirtl  symptoms^  aj?sociated  with  iileers  of  the  pylorus  when  they 
lead  to  stenosis.  There  is  usually  a  decided  tendency  to  constijwtion;  the 
vrine  is  faintly  aeid  and  often  has  an  abundant  deposit  of  phospliates;  the 
pulse  is  often  remarkably  infrequent;  and,  finally,  there  arc  sometimes  attacks 
of  tetany. 

Diagnosis. — The  diagnosis  can  be  made  only  when  the  above-mentioned 
characteristic  symptoms  arc  present.  Of  these,  hematemesis  is  by  far  the  most 
fiignificant,  for  it  ia  with  very  few  exceptions  the  result  of  gastric  ulcer.  Par- 
ticularly is  this  true  of  individuHls  under  niiddle  H^e. — But  how  shall  wo  de- 
termine whether  the  blood  ejeetuil  did  Jiol  cujue  from  the  nose  or  the  lungs, 
rather  than  the  sloiuach?  The  answer  is  not  always  easy.  If  an  epista-xis 
occurs  at  night,  a  ]>art  of  tlie  blood  often  flows  back  into  the  nasopharynx, 
and,  being  swallowed,  excites  vomiting,  so  tlmt  a  gastric  hemorrhage  is  sug- 
gested. 

in  doubtful  cases  we  must,  therefore,  make  an  accurate  examination  of  the 
nose.  It  is  also  very  important  for  the  pliynicinn  to  remnniber  that  blood  may 
be  "vomited"  in  hysterical  castas.  If  there  is  also  nervous  cardialgia,  one 
might  easily  be  misled  to  assume  the  existence  of  a  gastric  ulcer.  Usually, 
liowever,  we  can  make  sure  of  the  diagnosis  liy  means  of  tbe  other  symptoms 
of  hysteria  (see  the  tliapter  on  Hysteria),  and  by  examining  the  "vomited'' 
blood.  The  latter  does  not  come  from  the  stomnch  at  all,  but  from  the  gums, 
the  pharynx,  nr  flie  nasophnrynx,  nnrl  consequently  it  is  nlmost  always  com- 
pnrativcly  bright-red,  rather  tiuid,  and  mixed  with  mucus  and  saliva;  and  on 
microscopic  examination  it  shows  pavement  epithelium  and  microorganisms 
from  the  mouth. 

The  diagnosis  between  gastric  and  pulmonary  hemorrhage  in  doubtful  cases 
depends  on  the  following  factors:  1.  Tbe  previous  condition  of  tlie  patient^ 
whether  he  !ius  lind  cough,  expectoration,  and  oilier  pulnioniiry  symptoms,  or, 
on  Ibe  other  liand,  gastric  pain  and  voniiting.  2.  On  the  character  of  the 
hemorrhage,  wiicther  accoiiipunied  by  vomiting  or  by  cough.  But  there  may 
have  been  lx)th.  Violent  vomiting  may  e-xcite  a  cough;  and,  on  the  other 
hand,  b!ood  wliirh  has  been  n>ughed  up  may  be  in  part  swallowed  and  induce 
vomiting.  3.  On  Ibc  diaracier  of  the  blood:  if  from  the  lungs,  it  is  usually 
brigiit-red  and  frothy,  containing  bubbles  of  air,  willi  few  clots,  and  of  alkaline 
reaction.  In  gastric  hemorrbnge  it  is  usually  dark,  mixed  with  food,  partly 
clotted,  and  acid  in  reaction  from  admixture  with  the  gastric  juice.  4.  On 
the  results  of  physical  exnrninntion.  In  thi?,  of  course,  we  must  be  extremely 
cautious  after  a  hemorrhage,  lest  the  movtmeuLs  of  tlie  i)atient  excite  fresh 
bleeding ;  and  yet  we  nuiv  be  able  to  perceive  from  the  general  condition  of  tlie 
patient,  or  from  dullness  at  the  a|iiees.  or  moist  rales,  that  pulmonary  disejise 
is  probable.  If  the  blood  comes  from  the  stomacb,  we  usually  detect  nothing 
but  the  signs  of  aua'mta.    5.  The  subsequent  Hj^mploms.    lu  cases  of  pulmonary 


heniorrliage  there  is  almost  Bure  to  be  nn  expectoration  for  the  next  few  days, 
eitlier  of  pure  blood  or  of  matter  stained  with  blood;  and,  in  gastric  hemor- 
rhage, the  next  dejection  will  almost  certainly  be  black,  from  the  presence 
of  deoompotied  bloiwl.  In  doubtful  cases  the  appearance  of  blood  iu  the  stools 
almost  invariably  eettles  the  question  in  favor  of  gastric  hemorrhage.  The 
best  way  of  testing  for  blood  in  the  feces  h  by  means  of  guaiac  and  turpentine 
( vide  supra ) . 

If  no  gastric  heniorrliage  haw  ever  occiiiied  in  the  course  of  tfie  disease,  vio- 
lent and  persistent  gastrulgiu  of  the  peculiar  character  above  described  is  that 
symptom  wJiich  would  first  arouse  susfjicion  of  an  ulcer,  particularly  if  the  pain 
is  from  time  to  time  asporinted  with  vomiting.  If  hyperneidity  or  hypersecre- 
tion has  been  deni(mstrat<*d,  this  cfuidilioii  in  asstuialioii  witli  other  fiym]»toma 
may  gnmtly  stren^tJien  the  diafjnosis.  Severe  gastric  pain,  rombinetl  with 
hvfterpccretion,  makes  the  diagtiowit^  of  gastric  ulcer  ver}'  probable.  To  make 
an  absolutely  certain  distinction  betvvw'n  ulcer  and  nervous  hypersecretion 
{q.  V.)  is  impossible,  if  there  is  no  hcuiatemesis.  In  general,  we  must  remem- 
ber that  it  is  often  pos?sible  to  observe  more  or  less  distinct  ''  symptoms  of 
ulcer,"  without  being  iiljeolutely  certain  that  an  ulcer  exists.  Often  we  are 
obliged  to  await  the  further  course  of  the  disease,  and  particularly  the  results 
of  treatment,  in  order  to  settle  our  doubts. 

The  two  diseases  which  it  is  most  difficult  to  distinguish  from  ulcer  arc 
nervous  dyspepsia  with  nervoua  gastralgiii,  and  carcinoma.  Wlicn  we  consider 
these  diseases  we  shall  discuss  at  greater  length  the  differential  diagnosis  be- 
tween them  and  ulcer  of  the  stomach.  Cholelithiasis,  especially  if  this  has 
produced  chronic  cliolecystitis  and  pericholecystitis  with  adhesions,  may  also 
be  confused  with  gastric  ulcer.  This  is  tnie,  too,  of  certain  cases  of  chronic 
appendicitis.  We  shall  discuss  this  matter  later.  Finally,  chlorotic  patients 
often  have  gastric  s^Tnptoms  (see  the  chapter  on  Chlorosis)  which  excite  sus- 
picion of  an  ulcer,  especially  as  hyjjersocretion  of  the  gastric  juice  is  often 
associated  with  chlorosis.  Frequentlv  it  is  impossible  to  make  an  absolute 
diagnosis  in  these  cases^  but  the  results  of  treatment  may  be  decisive.  Prepa- 
rations of  iron,  particularly  Blaud's  pills,  are  ill  borne  in  ulcer,  while  in  case 
of  genuine  chlorosis  they  usually  cause  rapid  improvement  in  the  gastric 
symptnms.  as  well  as  in  the  general  condition. 

Prognoflis.^The  chief  dangers  in  ulcer  of  tlie  stomach,  hemorrhage  and 
perforation,  have  already  been  spoken  of.  Whether  these  complications  will 
actually  occur  in  any  individual  case,  and  when,  we  cannot  determine. 

There  can  be  no  donfit  that  a  large  number  of  ulcers  heal  perfectly;  but, 
as  we  have  already  said,  even  the  resulting  scar  iiuiy  cause  trouble.  We  must 
remenU»er  the  possibility  of  persistent  gastric  disturbance,  particularly  car- 
dialgia,  and  also  the  development  of  a  cicatricial  stenosis  with  its  conse- 
quences. Finally,  wo  have  the  danger,  already  mentioned,  of  the  eventual 
development  of  carcinoma  in  the  scar  of  an  old  ulcer. 

Treatment. — Tf  tlte  diagnosis  of  gastri<-  uIult  is  evident,  or  if  the  symp- 
toms are  of  such  a  nature  that  there  is  a  justitiable  suspicion  of  an  uher,  the 
patient  should  be  urgently  advised  to  submit  himself  to  careful  and  metliofl- 
ical  tn'aimont,  for  it  is  only  by  means  of  a  suHiciently  persistent  and  properly 
conducted  treatment  that  wc  can  hope  for  good  therapeutic  results  in  ulcer 
of  the  stomach. 
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ical  obstacle  of  stenosis,  there  result  rttonlinn  nrnl  acciiiTiul«tion  of  food  in  tho 
stomach,  with  exaggcratcM.1  peristalsis,  and  linally  gastric  dilatation.  Th*;  cir- 
fiimstant'cs  avo  prcvisoly  similar  to  those  dt^pictt^J  in  the  preee^ling  chnpter  when 
fijK'akiii^^  of  <ii'ntri<'ial  stenosis  ((/.  pa>;e  53(i).  In  advaiu'cd  cases  the  rontours 
of  the  dilatuil  ur^au  arc  clearly  seen  throu^jh  the  eraaeiated  and  eollapscd  ab- 
dominal walls.  From  time  to  time  a  contraction  occurs,  and  we  see  the  |H?ri3tal- 
tic  wave  slowly  travel  toward  tlie  pylorus.  Very  often  the  carcinomatous  growth 
near  the  pylonis  is  distinctly  palpahlo,  and  even  visible.  Often  it  moves  with 
respiration.  Washing  out  the  i^tomach  will  demonstrate  tlie  stajniation  of  its 
contents,  and  hy  inliation  we  determine  its  size  and  position.  If  the  stomach 
18  not  emptifnl  artificially,  from  time  to  time  very  lar^e  amounts  are  vomitetl, 
the  voHiitus  hcin^  invarialily  devoid  of  hydi*ochloric  acid  hut  containing  much 
lactic  acid,  an<l  soniciirms  also  slifjwint;:  ff^niientation  ( r///r  supra,  page  510). 

In  addition  to  the  sym[itoms  of  gastric  etmr«?r,  referahh*  to  the  stomach 
itself,  the  greatest  attention  should  also  be  paid  to  the  general  disturbance  of 
nutrition  ocfasinnetj  by  this  gastrin  disease.  Loss  of  flesh  is  iu>t  rarely  the 
very  first  .<ym|vlnm  which  calls  the  ymtirnt's  attention  to  hia  disease.  This 
wasting  is  nliserved  earliest  in  cases  wliieh  are  nltcnded  with  anorexia  and 
vomiting.  The  patient  also  gradually  takes  on  that  familiar  sallow  caelu'ctic 
look  which  is  characteristic  of  most  cases  of  cancer.  This  ahnormal  color  of  the 
face  is  all  the  more  striking  because  patients  with  gastric  cancer  c<imparatively 
rarely  have  marked  gray  hair.  As  my  teacher,  Wunderlith,  always  empha- 
sized in  his  clinic,  and  a?  I  can  confirm  from  my  own  experience,  it  is  cer- 
tainly remarkable  how  frequently  even  elderly  patients  with  gastric  cancer 
(over  fifty  years  of  age)  have  hair  that  is  scarcely  tinged  with  gray.  Some 
patients  bet'ome  excessively  anamiic.  The  skin  acquires  a  waxy  pallor,  and  there 
are  al!  llie  symptoms  which  result,  from  great  anirmia,  such  as  cerebral  dis- 
turbances and  functional  cardiac  murmurs.  Sometimes  the  blood  ilseJf  pre- 
sents decided  peculiarities  in  such  cases.  Thus  we  may  find  niicrocytes  and 
poikilocytes  in  it.  Gastric  cancer  and  pernicious  an:vmia  ((/.  v.)  have  been 
repeatedly  confounded.  In  one  such  case  we  made  the  interesting  discovery 
of  extremely  abundant  metastatic  cajicer  in  the  l>ones.  As  the  bone  marrow 
is  known  to  have  soniftliing  to  do  with  the  production  of  the  blood,  it  may  be 
that  the  anaMuia  was  due  to  this  abnormal  cfuidition.  At  any  rate,  the  grave 
anaemia  which  results  from  cancer  cannot  be  regarded  in  just  the  same  light 
as  tlie  loss  of  flesh  and  the  eaeliL'xia.  Wi-  often  Ihid  uxtrenie  anaemia  in  patients 
who  are  tolerably  well  nouri^h(•d.  while,  (Hi  the  oilier  hand,  nwuiy  patients  with 
carcinoma,  though  emaciated  to  a  skeleton,  do  not  display  this  peculiar  anotmic 
pallor.  Tlie  ana'mia  must,  therefore,  depend  n]>on  some  special  eircumstances. 
and  I  have  no  donbf  tliat  it  is  most  frequently  eauserl  bv  eonlinned  though 
tiniall  heiiiorrhiiges.  due  (o  uleeration  of  the  new  growth.  In  other  eases, 
however,  it  would  seem  tliat  the  blood  is  also  affected  by  specific  harmful  iutln- 
ences. 

Special  derangements  of  other  organs  are  relatively  infrequent.  Metastatic 
cancer  is  of  importance.  It  attacks  the  liver  chiefly.  I  f  the  hepatic  new  grt>wth 
is  consi<ierubIt\  it  may  quite  overshadow  the  primary  cancer — there  being  jaun- 
dice and  a  greatly  enlarged,  nodular,  and  tender  liver.  Secondary  carcinosis 
of  the  peritoneum  is  also  apt  to  cause  marked  symptoms,  such  as  ascites  and 
abdominal  pain.    Extensive  carcinoma  of  the  omentum  often  produces  large 
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tumors  which  may  he  felt  even  during  life,  and  which  arc  difficult  to  differ- 
entiate from  the  actual  stomaeh  tunior.  Lar^'e  tumors,  lying  transversely 
across  Ihe  epi^astriuni.  are  fn*<nif.'iil1y  found  iit  aulopjsy  to  he  a  carcinomatous 
degeneratinl  luul  slirunken  omenltiin.  Tlie  fact  is  very  important  tliat  we  not 
infrffpienlly  can  demf>niitnUe  peritoneal  rnetfti^tases  in  tlio  true  pelvis  by  rectal 
or  viiginal  exairiination.  Secondary  eaiuvr  may  also  involve  the  mesenteric 
and  retroperitoneal  lymph-glands,  the  lungs,  and  other  organs,  but  it  doe«  not 
usually  give  rise  to  striking  symptoms  when  so  situaled.  jilthough  the  discov- 
ery of  even  small  metastases  hy  ])alpation  may  liavo  great  diagnostic  signifi- 
cance. Metastntie  ]ym[)h-gliin(l  enlarg<'ment  in  the  left  siipraelavicular  fossa 
(so-called  Virchow's  ghmd)  ia  not  connuon,  though  I  have  repeatedly  observed 
it  in  characteristic  form.  Swelling"  of  the  inguinal  glands  is  also  important. 
We  have  seen  small  meiastases  in  them  several  times.  Finally,  we  wnnhl  like 
to  cjill  sj>o*'iiil  ulttiitioii  to  the  appenrance  of  Kmnll  Si-eoiuliiry  nodules  at  the 
navel,  a  faet  whieh  I  luive  repeateilly  noticed.  The  discovery  of  such  a  growth 
ia  of  great  diagnostic  vaiuc  when  no  primary  tunior  can  he  made  out  hy  pidpa- 
tion.  Occasionally  a  rounded,  hard  strand  can  Ix;  felt  running  from  the  iimhili- 
cua  downward  along  the  linea  alha — a  cnrcinomatoufl  lympTiatic  vessel  (?). 

Direct  extension  of  the  now  growth  into  nuighltoring  orgaiH  is  not  very  fre- 
quent. We  will  venture  to  mention  one  case  whieh  we  saw,  on  account  of  its 
great  rarity.  The  new  growth  caused  adhesion  of  the  anterior  wall  of  the  stom- 
ach to  the  abdominal  walls,  and  then,  penetrating  through  them  and  the  skin  of 
the  epigastritiuK  finally  appeared  as  a  tumor,  of  al)ont  the  si/e  of  one's  first,  pro- 
jecting otitward.  If  a  cancer  ulcerates,  it  may  destroy  all  the  layers  of  tlie 
stomach,  and  result  in  perforation  and  secondary  peritonitis;  or,  if  previoua 
adhesions  have  been  formed,  the  perforation  amy  open  up  an  almormal  commu- 
nication U_'tween  the  stoniaeh  and  some  neighltoring  part  of  the  intestine.  Tlie 
trauHverpe  colon  is  the  part  usually  ]>erforatefl ;  less  often  tlie  siiudl  intestine. 
Witli  j)erforation  into  the  colon  a  temporary  communication  may  form  between 
this  organ  and  the  stomach.  Then,  as  we  have  had  occasion  to  observe  in  one 
case,  feculent  masses  may  1h?  vomited,  and  the  stoo]  present  the  appearance  of 
gaytrie  ccmtents. 

As  to  the  bowels,  constipation  is  the  rule.  Diarrhea  is  rare.  A  dark  appear- 
ance of  tlie  stool  (hie  to  admixture  (jf  blood  may  be  of  diagnostic  signiiicanee. 
The  urine  is  usually  pale  and  hut  slightly  acid.  Its  amount  is  diminished,  as 
we  should  expret  from  the  slight  amount  of  nourishment  takm,  and  from  the 
voniiling.  Dvit  Mu-  liojirt  we  may  sometimrs  hear  soft  anjrmie  murmurs.  The 
pulse  is  usually  aeeeleriited,  althmigh,  if  tiu-re  he  extreme  nuirasnms,  it  may  l>e 
slow.  The  blood  shows  the  mieroseopic  changes  of  ana-mia  {vide  ttjipra)  and 
a  slight  Icucocytnsis,  which  latter  fact  may.  under  certain  conditions,  be  useti 
in  the  diiTerentinI  diagnosis  from  pernicious  ana'Tuia. 

The  te[uperatur<^  is  often  normal.  If  the  patient  is  greatly  emaciated  it  is 
not  infre^juently  subnonnal,  but,  on  the  other  hand,  if  the  thermometer  is  carc- 
fnlly  used  we  shall  very  often  find  occasional  irregular  elevations  of  tempera- 
ture, 100..5°  to  W>°  ¥.  (riS**  to  39°  C),  or  even  a  persistent  or  intermittent 
fever.  The  cause  of  thest>  elevatiouB,  exclusive  of  complications,  is  probably,  in 
most  cases,  the  absorption  of  septic  material  from  the  ulcerated  surface  of  the 
carcinoma.  If  there  are  hemorrhages,  another  factor  may  be  the  absorption  of 
the  decomposed  blood  (fibrin  ferment).    Not  infrequently,  in  advanced  stages 
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of  the  disease  there  is  more  or  less  awlema  of  the  ankles,  hands,  and  other  parts. 
The  cxiilnniilioii  *jf  this  is  the  sHnio  lu  in  most  cases  of  a'deuia  in  cachectic  and 
antt^inic  patients — viz.,  the  impairi-d  nutrition  of  the  vascular  walls,  the 
hydremia,  and  the  assoc-iuted  i-nrdiae  weakness.  Sometimes  there  also  occur 
inurkt^'d  piiiiis  in  the  anii.s  and  !egs.  Tlie  tem])erature  is  normal,  or  even  sub- 
normnl.  If  there  is  scmie  inflairimatory  eomplicationj  or  if  the  aniemia  is  ex- 
treme, fever  may  occur. 

The  entire  duration  of  the  disease  may  be  one  or  two  years.  It  is  excep- 
tional for  it  to  last  longer,  except  when  the  cancer  develops  in  the  floor  of  a  pre- 
existing ulcer.  Jn  this  case  the  symptoms  of  gastric  nicer  pass  into  those  of 
carcinoma.  The  change  may  be  gradual,  but  there  may  he  an  intervening  period, 
of  apparent  liealth.  We  have  by  careful  questioning^  repeatedly  been  able  to 
make  the  diagnosis  of  this  transfonualitm  durin^r  the  life  of  the  patient,  in  cast's 
later  confirmed  by  autopsy.  In  individual  insttinees  the  disease,  of  course,  ex- 
hibits many  variations  and  departures  from  the  tyj>ical  coui'se.  Sometimes  the 
constitutional  symptoms  of  weakness  and  emaciation  are  more  prominent,  and 
sometimes  the  distinctively  gastric  disturbances. 

The  fata!  termination  is  usually  preceded  by  the  symptoms  of  constantly 
increasing  weakness.  It  may  Ix?  hastened  by  coiii])lieatious,  such  as  perforative 
peritonitis.  Now  and  then  grave  nervous  symptoms  appear,  often  quite  sud- 
denly. The  jjatient  falls  into  a  condition  resembling  that  of  diabetic  coma 
{q.  v.)y  he  is  somnolunt.  and  has  a  peeuliar  dy^pmra,  w>th  dee])  and  labored  res- 
pirations. Such  an  attiu-k  is  prohably  due  tu  autointoxication,  and  almost 
always  ends  fatally.     Recovery  froni  candor  of  the  stomach  is  unknown. 

Diag^oais. — Gastnc  cancer  is  a  comparatively  frequent  disease,  and  in 
every  case  in  which  there  are  well-marked  gastric  symptoms,  particularly  in  an 
elderly  person,  thi'  fihysieian  should  think  of  the  possihilily  of  Ibis  grave  disease. 
The  suspicion  is  all  the  more  jiii^tiJied  when  the  symptoms  occur  in  a  previ- 
ously healthy  individual  without  knowTi  cause,  and  if  they  are  associated  fram 
the  start  with  a  cachectic  look  and  a  feeling  of  weakness  and  languor,  as  well  as 
with  marked  emaciation.  If  now,  liaving  such  suspicions,  we  wish  to  Teach  a 
diagnosis,  the  first  roijuirement  is  a  thorough  investigation  of  the  stomach. 
Externa!  oxnmination  sluudd  he  particularly  directed  to  the  ditscovery  of  a  pal- 
pable tumor,  if  any  exists.  We  should  examine  while  the  patient  is  lying  on  his 
back  or  on  his  side.  If  possible,  the  stomach  should  be  empty  and  we  should 
palpate  while  the  patient  is  breathing  quietly,  and  alsf>  while  he  is  taking  det^p 
in.spirati(uiH.  If  a  tumor  can  be  felt*  the  next  question  is  whether  it  actually 
anses  from  tlie  stomacfi  or  from  some  other  organ.  In  most  cases  the  other 
clinical  symptouis.  sueb  as  vomiting,  have  already  indicated  the  stomach  as  the 
seat  of  the  disease,  and  thus  we  km>w  the  origin  of  the  tumor.  On  the  other 
hand,  however,  Ihrre  may  he  gieat  oh.seurity.  nnd  many  cases  of  gastric  tumor 
have  bei'ii  eonf4)iindod  with  carcinoma  of  the  left  lobe  of  tlie  liver,  the  pancrea-s 
the  omentum,  the  transverse  colon,  and  other  parts.  It  is  difficult  to  lay  down 
flpecial  rules  for  diagnosis,  because  the  difficult  cases  almost  invariably  have 
their  own  special  peculiarities.  Of  imfiorlniiei'  in  every  case  are  an  accurate 
local  examination,  a  mapping  out  (ff  the  n4Mglil)t)ring  organs,  inflation  of  the 
stomach  and  perhaps  also  of  the  colon,  determining  whether  the  mass  moves 
with  respiration,  and  a  consideration  of  all  tlie  oth(T  factors.  Among  these  last 
the  most  iijifiortunt  Is  the  result  of  an  examination  with  the  stomach  tube.    The 
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main  question  in  every  case  is  the  presence  or  absence  of  free  hydrocliloric  acid 
in  tl)e  gftstrio  juice.  If  it  is  absent  on  repeated  exaraiiiation  our  suspiciou  of 
carcinoma  is  confirmed,  provided  the  other  s\TnptoTns  point  in  the  same  direc- 
tion; but  if  they  do  not,  the  ahaence  of  free  liydrochlortc  acid  is  by  no  means 
80  grave  a  niattc*r,  for  it  is  absent  often  enough  under  other  circumstances.  It 
is,  however,  a  fact  of  great  jinictiial  irtijinrtance  that  when  freo  hydrochloric 
acid  has  been  distinctly  and  repeatt^diy  denionHtraled  in  the  gastric  juice^ 
gastric  cancer  is  quite  unlikely,  even  if  other  sympt(nns  point  to  it. 

In  those  cases  alonuj  wlieru  a  carcinoma  lias  developed  on  the  basis  of  an 
ok!  rjastric  ulcer,  the  gastric  contents  may.  at  Umpt  in  the  beginning,  still  show 
a  greater  or  leaser  amount  of  free  hydrochloric  acid.  It  is  often  iuijiosHii>le  to 
make  the  diagnosis  of  a  cancer  just  developing  wheji  it  is  certain  that  there  is 
pyloric  stenosis  due  to  ulcer.  If  there  is  no  free  hydrochloric  acid,  but  lactic 
aci<l,  and  also  impnired  niolnr  I'lrieicney,  Ihe  eireumstaiires  arc  dilTerent.  The 
diagimsis  of  pyloric  cancer  is  tlien  aliii<»sl  eertain.  The  deiiionstpatian  of  im- 
paired motor  etlieicncy  is  tlierefore  at  least  as  important  as  tlie  examination 
for  free  hydrochloric  acid.  In  case  of  stasis  with  simultaneous  absence  of 
hydrochloric  ocid,  even  if  no  tumor  can  l»e  felt,  there  is  great  probability  of  a 
gastric  carciuoriia,  probably  involving  the  pvlnrus. 

Very  important,  also,  arc  the  other  rharaeteristics  of  the  gastric  contents, 
the  defective  digestion  of  food,  the  putrid  odor,  and  al>ove  all  the  demon- 
stration of  blood  in  the  gastric  contents  {vide  stipra^  pft*><^  517).  If  wc  have 
distinct  "cotfee-grnnnd  **  votiiitus,  and  at  tlie  same  time  aclilorhydria.  these 
factors  alone  ahnost  establish  the  diagnosis,  but  even  smaller  auiounts  of  blood, 
only  chcniiealiy  demonstrable,  are  important.  Finally,  we  should  Ixsar  in 
mind  that  when  no  gastric  tiunor  is  made  out  there  may  be  metastatic  growths 

which    can    be    felt — for    ex-  

ample,  in  the  lyni[ih-glands- — 
and  Uiiis  a  diagnosis  of  can- 
cer confirmed. 

In  case  of  symptoms  which     a—^-r-^tZ^    ^2^         /     v  -z/^^ri^j^si^'t'^ c 

i nd icate  stenosis  *)[  the  py- 
lorus, with  subsequent  gas- 
treetasia,  it  is  of  great  prac- 
tical importance  to  dclernune 
whether  they  nro  due  to  can- 
cer or  to  the  scar  of  an  ulcer. 
In  this  instance,  even  if  we 
feel  a  tumor,  that  fact  is  not 
decisive,  for  the  cicatricial 
hyperplasia  of  gastric  ulcer 
may  cause  a  distinct  tumor, 
although  a  comparatively 
small  one;  but,  as  a  rule,  it 
is  not  diflicult  to  reach  a  de- 
cision. Suggesting  a  scar 
from  ulcer  wouhl  lie:  long  duration  of  the  disease  (two  years,  sometimes  four 
or  five  years,  and  longer) ;  youth  of  the  patient ;  comparatively  healthy  appear- 
ance; distinct  history  of  ulcer;  cardialgia;  profuse  heiuatemcsis ;  and  finally. 
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Fio.  72, — Gaatric  Contents  in  Cancer  of  the  Pylorui. 
a.  Long  (Oppler -Boaa)  hncilli.  6.  Yeast  oeUs.  e. 
Fftt  droplet,  d.  Ffttty-ncid  crystftU.  e.  Rtamhgrnn- 
ulea.    /.  Dotritua.     ff.  Leucoeyto.    A.  Erythrocytca. 
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Fio.  73. — Gnatric  contenU  in  beniKn  hIciidsu.  a.  Sarcinae.  h. 
Yeaiit  (Mills,  c.  Fut  droplet,  d.  Fatty  at-id  crysUds.  e.  Starch 
granulca.    /.  Dvtrituii.     g.  Muscle  fiber. 


as  a  deciBive  factor,  the  deuionst ration  of  an  abwndance  of  hydrochloric  acid 
and  liypersetretion  in  the  Btomach.  Under  these  circumstances  the  differen- 
tiation of  stenosis  from  ulcer  is  absolutely  certain.    On  the  other  hand,  there 

is  complete  certainty  of  a 
cancerous  stenosis  if  the 
disease  hns  develo|>ed  in  a 
comparatively  brief  time 
— in  one  or  two  years ;  if 
it  lias  attacked  an  elderly 
jwrson ;  if  tlicre  is  dis- 
tinct cachexia;  and,  moat 
important  of  all,  if  hy- 
d  rochloric  acid  is  never 
dcnionstraltle  in  the  gas- 
trie  contents,  while  there 
is  an  abundance  of  lactic 
acid.  Other  cases  occur 
which  are  not  typical  nor 
of  easy  diagnosis.  A^, 
duration  of  the  disease, 
and  previous  symptoms 
nmy  suggest  a  stenosis 
due  to  ulcer,  and  yet  on  washing  out  the  stomach  we  find  no  hydrochloric  acid 
at  all,  or,  at  most  a  faint  trace.  In  these  cases  we  are  usually  justified  in 
assuming  that  carcinoma  has  develoi>ed  secondarily  on  the  floor  of  a  former 
ulcer.  It  must  be  confessed  that  in  simple  stenosis  following  ulcer,  when 
there  is  an  excessive  stagnation  of  the  gastric  contents,  there  may  be  tem- 
porarily a  complete  couil'inatii«n  of  all  the  hydrochloric  acid  wnth  albumen, 
and  consefjuently  no  reaction  for  free  hydrochloric  acid;  but  if  the  stomach 
ifi  washed  out  a  few  times  we  soon  find  an  abundance  of  free  hydrochloric 
acid.  On  the  other  hand,  when  a  stenosis  due  ti>  ulcer  has  lasted  for  a  long 
time,  our  su.spiciiins  tslnuild  be  iinuiscd  if  the  reaction  fur  liydn>chloric  acid 
is  persistciiUy  ffebk'  or  at  times  absent,  and  in  its  ])lace  or  along  with  it  lactic 
acid  appears  in  tlie  gastric  contents.  We  have  ourselvea  repeatedly  seen  this 
gradual  transition  of  simple  stenosis,  due  to  ulcer  with  hy[)crsecretion,  into 
carcinonifttous  stenosis  with  nchlorhydria.  Finally,  it  should  ho  remarked  that 
there  is  also  a  stenosis  of  the  pylorus  due  to  simple  hypertrophy  of  its  walls, 
without  any  ulcer  or  carcinoma.  We  have  ourselves  seen  a  few  cases  of  this 
sort  whicli  prcHcnted  tlie  ordinary  symi)tonis  of  pyloric  stenosis  with  great 
dilatatirtn,  and  i-ndcd  fatally.  The  pathogenesis  of  this  rare  condition  has  not 
yet  been  explained.  We  venture  to  suggest  that  perhaps  it  may  he  due  to 
congenital  anomalies,  more  esf>ecially  as  this  type  of  pyloric  stenosis  ha* 
also  J>een  repeatedly  observed  even  in  suckling  infants.  Of  late,  these  cases 
have  also  been  frequently  termed  pylorospasm,  tliough  the  assumption  of 
an  habitual  cramp-liko  condition  at  tlie  ])ylorus  Ih  stiH  purely  hypothetic-al. 
As  yet,  uufortnuiitcly,  no  j)ariiruhu*s  are  knowu  as  to  the  constituents  of 
the  gastric  juire  in  these  cases,  and  f(»r  the  prt^sent  it  is  scarcely  p<:issible 
to  make  a  diagnosis  of  them  with  certainty,  except  in  pyloric  stenosis  uf 
infants. 
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Treatment — If  once  the  diagnosis  of  gastric  carcinoma  has  been  settled, 
the  queslirm  arises  whether  there  is  any  definite  prnspect  of  sut-eess  from 
finr^lical  treatnipnt.  If  not,  our  tnMitinont  onn  he  niorply  sympUMiiatic  with 
tlie  ohjei't  ftf  alleviating  the  |ni(KTit'H  KulTering,  ami  presi'pviii^  his  stren^h 
as  long  as  possihlc. 

The  first  point  in  symptomatic  treatment  is  a  refriilation  i>f  the  iliot.  In 
general,  we  advise  mainly  liquids  and  soft  foods,  including  milk,  gruel,  rice, 
sago,  delicate  vejjetahles,  potato  ptnre,  sftftoned  zwielmck,  toast,  or  crackers, 
and  (Ifhrate  puddings.  We  may  also  permit  iinoly  chopped  mt  scraped  meat, 
or,  still  iR'lter,  fuwl ;  and  fisti,  such  as  tmut,  pike,  and  penh-pikc.  Sueh 
artilkial  foods  as  eomatose,  neutrose,  ((cef  poptone  and  beef  juice,  and  infants' 
foods,  do  good  service  for  a  time.  If  the  appetite  fails  wc  order  stomachics — 
for  example,  comjiound  lineture  nf  rinchona.  Tlie  fluid  extract  of  condurango 
deserves  a  special  mention.  an<l  hiis  been  a  favorite  prescription  in  gastric 
carcinoma  since  uonduraiigo  bark  was  nHM)mmended  by  Friedreich.  We  usually 
presrrilrt.'  hydruchtoric  acid  after  meals  (15  to  a(>  drops  of  the  dilute  acid  in 
water)  In  tiie  hope  of  niakiii;j:  up  for  tlie  acldorliydria.  Pain  is  alleviated  by 
narcotics,  sufli  as  morpJiia,  ojviurn,  codcin,  belladonna,  cldoroforrn,  and  anses- 
thesin,  and  by  nu)ist.  vvaru»  or  cold  ap[)lications.  Warm  poultices  on  the 
epigastrium  for  several  hours  a  day  are  usually  beneficial.  In  some  cases  I 
have  noticed  a  strikin;^  analgesic  elTect  from  repeated  exposure  of  the  gastric 
region  to  the  Hontj^'cn  ray. 

To  t-oThhat  ^^l^stinate  vomiting  we  may  give  the  mircotirs  just  named  or 
bits  of  ice,  but  the  best  remedy  is  rinsing  out  tlie  stomach,  provided  the 
patient  is  not  too  feeble.  If  there  are  sour  or  offensive  eructations,  we  pre- 
BcrilK?  bicarbonate  of  soda,  magnesia,  or  powdered  charconl.  If  the  pyloric 
cancer  is  leading  to  sten<tsis  with  stagnation  of  {<hm\  in  the  stomach,  the  daily 
washing  out  of  titat  organ  is  an  exiellent  means  of  relieving  the  patient  for 
a  time,  at  least,  of  a  great  part  of  his  discomfort.  If  this  is  practiced  regu- 
larly witli  either  pure  water  or  a  one-  or  two-per-cent  solution  of  hydrochloric 
acid,  and  if  the  diet  is  suitable,  there  may  l>e  a  great  tempiirary  improvement 
in  the  condition  ami  even  a  not  inconsiderable  gain  in  weight.  Hut,  despite 
all  our  ril'orts,  the  symptoms  may  !)ecome  worse  and  worse  till,  tinally,  the 
subcutaneous  injetrti4)n  of  morphin  may  be  indispensable.  Then  our  whole 
object  is  to  alleviate  the  patient's  sufferings,  and  to  give  him  moral  support 
and  encimragenient. 

Wfien  the  vigor  of  the  patient  is  such  as  to  permit  the  consideration  of 
surgical  interference,  the  more  promptly  the  operation  is  undertaken  the  more 
chance  is  there  of  eradicating  the  disease  and  obtaining  permanent  recovery. 
It  is,  tlierefore,  ])crmissil»le  when  there  is  incipii^nt  disease  and  the  diagnosis 
IB  not  yet  fully  estahlislied,  altliniigh  somewhat  [irobable,  to  propose  to  tlie 
patient  an  exploratory  laparotomy,  to  be  immediately  followed  by  a  regular 
operation,  provided  the  ease  turns  out  to  be  a  suitable  one.  The  results  of 
operations  on  carcinoma  of  the  slomacli  have  not  been  very  brilliant.  Still, 
in  many  cases  the  snrgeon  is  fully  justified  in  endeavoring  to  combat  an 
otlierwise  absolutely  hojicdess  disease,  sinte  there  is  some  prospe<'t  of  recovery. 
Although  there  have  been  many  failures,  surgeons  have  obtained  a  number  of 
extremely  satisfactory  recoveries  under  these  cin-umstances.  If  there  is  a 
stenosis  of  tlie  pylorus  and  yet  it  is  no  longer  possible,  or  at  least  no  longer 
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wiBp,  to  extirpate  the  tumor,  gastro-enterostomy  may  give  very  ^reat  relief. 

If  UiL'  prtticnt  Kurvivos  the  operation,  t\n^  suffcriii;,'  is  much  diininishrrl  ami 
nutrition  may  tlt'rithMily  inijirova  Many  cjiiurr  putienU  enjoy  a  couqmra- 
tively  cnrnffirtahlo  existemie  for  one  to  one  and  a  half  years  after  a  suecTeesful 
gastro-enterostomy.     Vor  tht;  partit-ulara  we  refer  to  surgical  treatises. 


CITAPTER    Xll 

ANOMALIES   OF   THE   SECRETION   OP  GASTRIC  JUICE 
(Achulia  OoMtrica  and  HyperaecreUon  of  the  Otuiric  Juice) 


In  the  present  chapter  arc  to  be  considered  those  dyspeptic  conditionB 
which  are  associatLMj  with  a  chanfre — that  is,  either  a  diminution  or  an  in- 
crease— in  the  secri'lion  nf  the  gastric  juice,  indcjxMidcntly,  at  least  in  most 
cases,  of  any  definite  anatornital  lesion.  We  have  here  to  consider,  therefore^ 
no  markt'd  catarrhal  condition  or  now  growth  of  the  stomach,  nor  gastric 
ulcer  with  liyi>er!iccretion.  'I'lie  cause  nf  the  chang^e  in  secretion  in  the  eases 
here  considered  must  Tflthor  be  sought  in  the  disturlmnces  of  the  activity  of 
the  cells?,  the  special  occasion  of  which  is  as  yet  almost  entirely  unknown. 
Many  clinical  observations,  it  is  true,  indicate  that  abnormal  nervous  influ- 
ences are  important  in  this  connection,  but,  on  the  other  hand,  it  is  possible 
thai  the  opliuiatiim  lies  in  jiriinary  c!iangcs  in  the  minute  structure  and 
chemistry  of  the  secreting  vc\U  thi'niselvcs.  Ik'sidcs  this  uncertainty  of  aetiol- 
ogy, there  is  also  an  absolute  lack  of  thorough  anatomical  investigations  in 
this  regard,  so  that  it  is  at  present  a  very  difficult  matter  to  map  out  and 
depict  accurately  these  abnormal  conilitions.  We  must,  therefore,  limit  our- 
selves preliminarily  to  a  simple  statement  of  the  clinical  facts  thus  far  known, 
and  present,  as  well  as  we  can,  the  leading  points  of  view  for  tlie  interpretation 
and  Ircutuient  of  these  groups  of  symptoms. 

1.    ANACIDITY  OF  THE  STOMACH  (ACHLORHYDMA).— ACHYLIA 

GASTRICA 

Fenwick  was  the  first  to  observe  that  there  are  cases  of  chronic  and  com- 
plete al>sence  of  any  demonstrable  secretion  of  gastric  juicu,  indc[K*ndently  of 
clironic  gastritis  or  gastric  carcinoma,  but  associated  with  an  almost  complete 
atropliy  of  the  glandular  apparatus  of  the  gastric  mucous  membrane.  The 
clinical  picture  in  these  cases  displayed  scarcely  any  marked  gastric  symptoms. 
Anorexia  and  mo«Jerate  oppression  after  eating  were  almost  the  only  indica- 
tions of  dyspepsia;  but  there  were  observed  gradually  progressive  anamiia  and 
emaciation,  so  tliat  finally  the  general  weakness,  independent  of  any  other 
local  symptoms,  resulted  in  death.  Since  then  we  have  learned,  particularly 
from  the  investigations  of  Martins,  that  the  grave  symptoms  of  these  eases 
cannot  possibly  be  caused  by  an  atrcjphy  and  cessation  nf  function  of  the 
gastric  glands  alone,  but  occur  only  when  there  is  also  present  an  atrophy  of 
the  intestinal  mucous  membrane. 

It  has  been  ebownj  and  we  have  ourselves  repeatedly  found,  that  it  is  pos- 
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Bible  to  have  an  achylia  gnstrira — tlmt  is,  iwrsistont  ahsenL*e  of  Iiydrot.'hk»ric 
at'i'l  (and  pfpnin,  ritie  infra),  \vithn»it  nny  n'»tiwfil»Io  rlisturbance  of  iititritiun, 
and  witli  oidy  sli^itt  and  fuijitivt'  dysj>i'ptic  Hyinjttoniri,  or  even  with  xto  pisLric 
8}'mptf>!Ti8  whntt'vpp.  In  all  these  i-ases  it  is  whctlly  pndmMc  t!iat  IIk^  digestion 
and  ahsnrptinn  hv  the  intostinort  are  pi-rfnctly  nnrninl,  and  coinph^tcly  replace 
tht*  digestive  function  of  the  Rtomaeh.  It  is  only  re*|uisite  that  tlii*  intt'stines 
eliould  prc.^orvu  th^ir  nttrmal  funition,  and  that  thu  motor  power  of  tlic  stom- 
ach should  he  uii impaired.  In  sucli  ea?eR  the  stomach  serves  to  a  ccrt^iin 
degree  merely  as  a  reservoir  for  the  ingested  food,  which  it  duly  passes  on 
to  the  intestines;  in  them  arc  present  in  ahundancc  all  the  reagents,  bile,  pan- 
creatic juice,  and  intestinal  juice,  requisite  for  the  further  absorption  of  the 
ingesta.  There  is  only  one  defect  in  these  persons  with  auhylia  ga.-^trica:  there 
is  no  disinfection  of  the  gastric  contents  l)y  means  of  the  hydrochloric  acid 
of  the  gastric  juice.  Ordinarily  this  lack  is  unimportant,  but  if  any  hurtful 
matoriftl  reaches  the  stomach  it  is  more  likely  to  lead  to  disturbance  than 
under  nnniinl  conditions.  This  exphiins  why  persons  M*ith  achylia  gastrica 
Lave  a  **  sensitive  *'  stomach  and  are  prone  to  suffer  from  iuniporary  dj'spepsia. 
They  very  often  also  have  a  striking  tendency  to  diarrhea.  But  if  such  indi- 
viduals live  cautiously  and  arc  not  exposed  to  any  especial  injurious  influ- 
ences, they  feel  perftrily  well  and  may  he  extremely  well  nourished. 

la  there  an  atrophy  of  the  gastric  mucous  membnine  as  a  fovindation  for 
thei*e  benign  eases  of  achylia  gnstrica?  It  is  poKsihle,  and  in  many  cases  even 
probable,  that  there  is;  but  it  is  not  certain.  This  is  certain:  tlmt  Rometimea 
a  long  persistent  absence  of  hydrochloric  acid  has  lieim  *>bserved  clinically,  and 
later  an  auiopsy  has  shown  nti  unatointcnl  explniuitiitn  of  Die  condition.  Thus, 
for  example,  a  short  time  ago  the  author  had  a  i>alicnt  under  of^.-^crvation  in 
his  wards  for  a  eonaiderable  time  with  diabetes  molHtns,  in  whose  gastric  juice 
no  trace  of  hydrocldoric  acid  could  be  demonstrated,  although  repeated  examina- 
tions were  made,  Tiie  patient  died,  comatose,  and  the  sLomach  seemed  to  be  per- 
fectly normal,  even  upon  microscopic  examination.  Here  there  may  perhaps 
have  been  some  toxic  inhibition  of  the  secretion.  At  any  rate,  observations  like 
this  prove  that  when  there  is  no  gastric  juice  secreted,  we  cannot  assert  that 
any  marked  anatomical  change  will  be  found  in  the  gastric  mucous  membrane. 

From  what  has  l)een  said  it  follows  that,  according  to  the  present  state  of 
our  knowledge,  we  must  distinguish  several  forms  of  achylia  gastrica  (or  of 
long  persistent  gastric  anacidity).  We  should  mention  incidentally  that  in  a 
strict  sense  the  name  achylia  should  bo  employe*!  only  for  that  condition  in 
which  tliere  is  a  constant  absence  not  only  of  hydrochloric  acid,  but  also  of 
pepsin,  indicating  a  complete  drying  up  of  tlie  secretion  of  gastric  juice. 
Those  cases  in  which  free  hydrocidoric  acid  is  never  demonstrable  but  pepsin 
is  found  should,  in  strictness,  be  termed  anacidity,  or,  better,  adorhydria. 
In  practice  it  is  true  that  we  cannot  always  make  these  fine  distinctions,  and 
that  even  such  cases  as  present  not  an  absolute  absence  but  a  sliglit  or  occa- 
sional trace  of  hydro(liinri<'  acid  are  i-hissed  in  this  latter  category.  We  dis- 
tinguish the  three  following  forms  of  achylia: 

1.  Achylia  (»r  achlorhy<lriu  may  appear  us  a  symptom  fn  certain  otiier  dis- 
eaees  of  the  n^iTiiach,  particiilaily,  u^  we  liave  already  seen,  in  severe  acute  and 
chronic  gastritis  (when  there  is  genuiiie  catarrh  of  the  stomach},  and  also  in 
cancer  of  the  stomach.    Tliese  casea  ai*e  to  be  termed  "  symptomatic  acliylia." 
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2.  Ac'hylia  or  uoJiioHiydriA  may  appear  as  a  ncMK^fwary  result  nf  nmrkcd 
atrophy  ('*  anndcnia  ")  f»f  the  gastric  nmcouB  mpnihrnnc.  Here  the  further 
point  is  to  (h^toniiine  the  (pauses  of  this  (Hstinetly  chanicterized  anatomical 
I'hange  in  the  gHstrio  niucoua  nieml)rane.  Sometimes  it  seems  to  be  the  result 
of  a  previous  entnrrhal  inflnmmation  (ntrophic  catarrh,  analogoua  to  similar 
cotKlilions  of  other  inucoua  n!ei»il)rane8 — vide  supra,  page  -1S»!3).  How  far 
this  assuiiiptioii  agn-cs  with  the  fui-tn  must  Ik?  deternnnod  by  further  careful 
investigation.  Apart  from  this  secondary  or  intlamniatory  atrophy  there  is 
also  a  simple  primary  atrophy  of  the  mucous  membrane.  The  caxise  of  this 
condition  is  most  !ikely  to  be  foimd  in  congenital  ptM-uliarities,  of  which  vc 
as  yet  possess  no  inlimate  knowledge.  We  might  see  a  ct-rtaiu  analogy  in 
progressive  muscular  atrophy.  In  these  oases  of  atropliy  of  the  gastric  mucous 
membrane  there  is  no  demonstrable  secretion  of  liydrochloric  acid,  nor  of 
pepsin.  The  gastric  contents  obtained  in  the  ordinary  way  are  absolutely 
devoid  of  peptic  activity,  but  at  the  same  time  the  muscular  efficiency  of  the 
etoHiRch  is  in  many  cases  i>erfoctly  normal,  and  this  cxplaius  why,  although 
there  in  no  secretion  of  gastric  juici%  there  are  no  marked  symptoms  of  gastric 
discomf(»rt.  In  many  cases,  ht)wever,  the  atropliy  of  the  gastric  mucous  mem- 
brane is  coincident  with  an  atropliy,  or  at  least  with  marked  changes  of  the 
intestinal  niucoua  menihrane.  Then  it  is  incvitiibte  that  severe  disturbances 
of  nutrition  should  gradually  develop,  fi)r  the  foenl  cannot  \w  sufficiently 
digested  and  alisorhed.  Such  patients  grow  progressively  thin  and  feeble, 
Often  they  HufTer  from  marked  intestinal  symptoms,  Imving  persistent  diar- 
rhea, altenuiting  with  constipation.  By  Huituble  treatment  and  nursing  such 
patients  may  improve,  or  at  least  their  symptoms  may  be  checke<l.  In  a  few 
rare  cases  death  finally  occurs.  The  clinical  ])iclure  of  f>eruicious  ausemia 
(9.  V.)  haa  been  rej>eatedly  presented  in  association  with  this  sort  of  atrophy 
of  the  stomach  and  intestines.  In  our  opinion,  however,  the  nature  of  these 
cases  is  still  unsettled,  since  the  atrophy  of  the  intestinal  nuu-ous  membrane 
of  itself  itiiglit  wull  load  to  extreme  inanition,  but  not  to  a  specific  amemia. 
For  this  there  must  be*  present  some  special  circumstances  with  which  we  are 
as  yet  unacquainted. 

3.  The  third  form  is  simple  functional  achylia.  Here  belong  the  not  in- 
frequent eases  in  Mhich  t!ie  symptoms  are  not  usually  particularly  severe,  con- 
sisting of  anorexia,  gastric  oppression,  nausea,  and  rarely  vomiting.  The 
complaint  may  have  been  of  recent  origin.  On  careful  examination  of  the 
gastric  content*!,  we  find  com]>letc  absence  ol  hydn>chioric  acid,  while  {)cpsin 
may  he  present,  or,  again,  in  other  cases  entirely  iihsent.  The  motility  of  the 
stomach  is  normal,  as  a  ruh^,  hut  it  may  he  somewlint  iin})aired,  prohal>ly  be- 
cause of  a  coincident  weaknisH  of  the  muscular  coat  (see  the  following  chap- 
ter). With  suitable  treatment  the  symptoms  diininish  or  vanish,  but  there 
is  no  change  with  regard  to  tlw?  absence,  or  approach  tn  absence,  of  hydro- 
chloric acid  and  pcfisin.  It  cannot  lie  determiucd  how  long  this  condition 
has  cxistwl.  Soiiu'tiines  such  patients  say,  as  we  have  already  mentioned, 
that  they  have  lx»en  rather  subject  to  mild  dyspepsia  or  Ut  temporary  attacks 
of  diarrhea,  Oflm,  however,  their  previous  lieallh  has  lM»<*n  good.  Whether 
we  should  invariahly  assume  liiat  there  is  a  marked  atrophy  of  the  gastric 
mucous  iiiond>ranc  in  all  such  ciisos  is  very  questionable.  Probably  we  have 
rather  to  do  with  an  impairment  of  the  secretory  capacity  of  the  individual 
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Rtomaeh  from  caiisA's  not  at  present  accurately  determinable.  Apparently 
then*  are  not  a  few  ]H*rsons  with  nohylia  of  this  i^ort.  Inasmuch  as  the  con- 
dition runs  alnri;?  without  any  sptvinl  symptoni.s,  it  is  not  dia^osticated  by 
tlie  physician,  and  the  patient  is  not  suhjected  to  an  accurate  examination 
until  digestive  ilif^turbiince  nris»es  bwanse  of  some  special  cau.se  (vide  supra), 
and  tlien  the  anomaly  is  detected.  If  Biieh  |)atientiii  do  fiuffer  fmni  persistent 
dys]vc'psta  tlieru  will  u^nalfy  Im^  found  some  spL-cial  reason  for  it,  such  us  motor 
incapacity,  possibly  dislocation  of  the  stomachy  or  genuine  *'  nervous  "  dys- 
pepsia, meaning  by  that  tenn  dyspepsia  of  psychical  origin.  It  would  l^e  an 
interesting  (|ueHtion  to  investigate  whether  individuals  with  persistent  aehylia 
<3o  not  (HM'haps  have  a  predispo,sitioii  iu  the  development  of  t-arcinoum.  I 
would  like  also  to  remark  here  that  I  have  Been  several  accident  cas-es 
with  complaint  of  persistent  and  severe  dyspeptic  sytnplmus  (pain,  anorexia, 
etc.).  These  arose  after  a  severe  blow  in  the  gastric  region,  and  the  exam- 
ination of  the  gastric  contents  always  showed  an  absence  of  free  hydrochloric 
acid. 

Diagnosis. — The  diagnosis  of  aehylia,  whether  esKcntial  or  secondary,  can 
always  l>e  easily  ma<ie  by  m<'ans  of  a  careful  examination  of  Ihc  gastric  con- 
tents (see  the  first  chapter  of  this  section).  Of  course,  the  diagnf)sis  is  not 
established  until  npoited  and  pairvstJiking  examinations  have  been  umde  at 
various  tiim^  and  under  various  rircumstances,  and  have  invariably  given 
the  same  negative  result.  If  aehylia  is  demonstrated,  the  next  question  is 
whether  it  is  merely  symptomatic  or  essential.  The  presence  of  chronic  gas- 
tritis is  excluded  by  the  absence  of  all  a^tiological  factors  and  of  excessive 
mucous  secntinn,  and  by  the  general  courst'  of  the  disease.  The  suspicion  of 
cancer  will  oftcji  likewise  be  rendered  untenable  by  the  general  course  of  the 
disease  and  the  absence  of  a  tumor.  In  cases  of  atrophy  of  the  gastric  and 
intestinal  nnu'ous  metidirane,  with  consequent  emaciation  there  may  be  very 
great  diHiculty  in  excluding  cancer.  On  the  whole,  however,  the  course  of 
gastro-inti'stiiud  atrophy  is  much  slower  than  that  of  carcinoma.  Accompany- 
ing signs  of  pyloric  stenosis  invarialily  indicate  the  presence  of  carcinoma; 
and  if  we  are  enabled  by  the  absence  of  any  severe  disturbance  of  nutrition 
to  exclude  any  marked  atrophy  '»f  the  gastric  and  intestinal  mucous  mem- 
brane, we  reach  at  last  a  diagnosis  of  simple  funetiuiial  aehylia  by  exclusion. 
Wliether  in  such  cases  there  is  a  demonstralde  anatomical  change  in  the  gastric 
mucous  membrane,  the  present  state  of  our  knowlcilge  does  not  enable  us  to 
determine. 

Treatment.^AVe  do  not  need  to  enter  uptm  a  special  dist-ussion  of  the 
treaLnierit  i>f  symfitomutic  aehylia.  The  severe  cases  wiiich  orcasiou  extreme 
disturbaiu?e  of  nutrition  neetl  the  most  careful  dicti'tic  umnagement.  They 
should  have  such  food  as  milk,  soups,  eggs,  and  meat  ]>eptoues.  Practical 
experience  will  usually  Ik*  a  better  guid<'  than  any  theoretical  considerntions. 
Internally  we  may  try  hydrochloric  acid  and  [>rcpiiratious  of  pepsin  nud  pan- 
crcatin;  also  all  sorts  of  stomachics,  inchuling  nux  voivii<'a  and  coiidurango. 
The  stomach  may  be  rinsed  out  with  a  0;3-per-cent  solution  of  hydrwhloric 
acid,  and  galvanic  i-lretricity  may  be  crnphtycd.  It  is  sclf-cvideiil  that  when 
there  is  actual  atro]*hy  td  (he  mucous  meinbraue,  the  result.s  of  IreatintTit  must 
be  very  liniiled.  The  milder  cases  of  nchylia  do  not  need  trcntment  except 
when  special  dyspeptic  symptoms  appear,  or  when  there  is  intostinal  disturb- 
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ance,  such  as  diarrhea;  then  the  treatment  is  the  same  oa  in  ordinary  dia- 

turbancfs  nf  the  ntomach  or  howflft,  inrliidin^r  a  puiiahle  diet,  hydrochloric 
acid,  perhaps  rinsing:;  out  the  stotnaeii  a  few  times,  and,  in  case  of  diarrhea, 
ojiiurn.  IF  Ww  sym[ttom8  subside,  and  we  noM-  find  there  in  a  persistent 
aehylia,  nf  course  we  must  earnestly  rceommcnd  such  individuals  to  exercise 
a  certain  caution  with  regard  to  diet.  They  shouhl  not  take  too  great  a  quan- 
tity of  food  at  one  time,  and  in  general  sliould  choose  a  largely  vegetable  diet 
— i.e.,  one  containing  an  abundance  of  starches.  There  is  this  exception,  that 
if  the  achylia  is  associated  with  a  dread  of  eating  and  a  tendency  to  hypochon- 
driasis, we  must  encourage  the  patient  to  take  a  ratlier  abundant  amount  of 
nourishment  and  employ  hydrotherapy  and  other  general  tonics. 


2.     HYPERSECRETION  AND  HYPERACIDITY  OF  THE  GASTRIC 
JUICE  (ACID   DYSPEPSIA) 

Wo  hare  seen  in  the  first  chapter  of  this  section  that  it  may  be  regarded 
as  a  rule  that,  when  fasting,  the  stomach  is  almost  conipleh'ly  empty,  and  that 
an  Iroiir  after  a  tost  breakfast  {vide  supra,  page  513)  the  acidity  of  the  gastric 
contents  is  about  55  to  6o.  The  invet^tigations  of  late  years  have  shown,  how- 
ever, that  this  rule  has  numerous  individual  exceptions  not  necessarily  patho- 
logical. There  are  many  persons  who  secrete  scarcely  any  hydrochloric  acid 
(vide  supra),  and  also  there  are  apparently  still  more  who  always  have  hydro- 
chloric acid  in  the  stomach  even  when  fasting,  and  who.se  hydrochloric-acid 
index  after  a  test  breakfast  is  as  hi^li  as  80  to  lOf),  or  even  higher.  Many 
such  individuals  have  no  dysj>eptic  disturbances  whatever,  so  that  the  unusual 
abundance  of  bydrochlorie  acid  can  bo  regarded  only  as  an  individual  peculiar- 
ity of  secretion,  and  not  due  to  disease.  In  other  such  cases,  however,  there 
arc  decided  gastric  symptoms,  and  these  symptoms  are  such  as  to  indicate 
very  strongly  their  direct  dependence  upon  the  increased  production  of  acid. 
This  state  is  termed  acid  dy3(>epsia,  by  which,  as  already  stated  (page  o'25), 
we  mean  the  abnormal  excess  of  hydrocldoric  acid  at  the  time  of  digestion — 
that  is,  hyperacidity  as  distinguished  fnmi  hypcri^ocretion,  which  latter  term 
is  ap]>]]od  to  the  continuous  secretion  of  gatitric  juice  even  when  digestion  is 
not  taking  pbice,  the  stomach  having  received  rm  food,  or  having  discharged 
its  contentH  into  the  pylorus.  Hypersecretion  is  probably  almost  always  asso- 
ciated with  hyperacidity,  but  not  vice  versa.  However,  we  cannot  maintain  a 
strict  clinical  dbitinction  between  the  two  in  practice. 

Essential,  acid  dyspepsia  should  be  sharply  distinguished  from  6\*mptom- 
atic  hyperacidity  and  hypcrseeretion,  such  as  occur  perhaps  in  certain  forms 
of  gastritis  (page  523),  and  almost  invariably  in  ulcer  of  the  stomach.  This 
distinction  is  very  im}>orlaut,  even  from  a  practicn!  point  of  view.  It  must 
be  confessed  that  it  may  be  scarcely  possible  to  make  a  differential  diagnosis, 
as  we  shall  soon  see,  between  uleer  nnd  hypersecretion;  but  we  can,  at  any 
rate,  hold  fast  to  the  im[vortant  theoretical  distinction  between  the  two  c*>n- 
ditions.  The  tcnn  "essential"  hypersecretion  ought  to  he  applied  only  to 
cases  in  wliich  Iherc  is  an  increase  in  the  seeretion  nf  hydrochloric  acid,  with- 
out, any  ulet-r  f(iriiiali(»n.  If  we  regard  hypi-rst^crclion  as  a  possible  cause  of 
ulcer  {vide  supra,  page  530),  then  ulcer  can  be  termed  merely  a  complication 
of  h}'pcr secretion. 
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As  to  the  causes  of  simple  hyperacidity  anil  hypersecretion  wc  havo  as  yet, 

iinfoHiinately,  scarcely  any  kiiDwIed^n.  Very  few  hfatolnji^icjil  examinations 
of  the  iiiiu'ous  nieinhrane  in  eliara<'li:rJslic  cnse**  have  thus  far  heen  mailo.  It 
h,  therefore,  at  present  etijitoniary  to  assume  that  hyperi*eeretion  is  a  "neuro- 
sis," antl  thJH  view  in  apparently  ronfiriried  l)y  the  frequent  eonihfufition  of 
hypersecretion  with  other  m-rvuus  cnndilions.  M'e  must  later  discuss  this 
point  nuirt'  Fully.  On  the  other  hand,  however,  it  is  not  impossihle  that  func- 
tional disturhaneew  of  cellular  activity  may  lead  to  increase  in  the  secretion. 
Wo  arc  ourjielves  inclined  to  class  many  ca*»es  of  hypersecretion  nlonj:  with  the 
well-known  capes  of  increase  in  tlu*  secretion  of  sweat  (hvpuridrosis  of  the 
hands  ami  feet),  of  saiiva,  and  nf  similar  products.  For  tiuch  it  is  not  at  all 
essential  that  there  should  l>e  ahnormal  nervous  conditions. 

Having  such  imperfect  insight  into  the  true  nature  of  these  processes,  we 
must  provisionally  take  a  purely  clinical  8tand[toint,  and  describe  the  phe- 
nomena seen  in  practice.  It  should  be  added  that  some  of  the  conditions  are 
hy  no  means  infrequent,  hut  it  is  often  dilheult  to  interpret  accurately  what 
we  observe.  One  important  question  is  how  far  the  symptoms  which  are 
present  are  actually  referable  to  tlie  hypersecretion  as  sucli,  luid  how  far  they 
are  due  to  the  other  anomalies  which  often  accompany  the  hypersecretion, 
Bueh  as  ^^cnerul  nt^rvonsness,  gaslroptosis,  and  chlorosis.  ]n  order  to  get  a 
better  comprehension  of  the  subject  we  shall  distinguish  in  what  follows  sev- 
eral forms  of  acid  dyspepsia,  but  we  wish  to  repeat  that  a  perfect  tlifferentia- 
tion  is  impossilile,  particulnrly  hetw<»en  hyperaciility  and  hypersecretion. 

1 .  Dyspepsia  with  Hyperacidity  (Hyperchlorhydria) . — The  conditions 
which  belong  in  this  category  are  most  often  found  in  young  females.  They 
are  very  often  conjoined  with  symptoms  of  chlorosis,  general  nervousness,  etc. 
Certain  errors  in  diet  may  also  excite  hyperddorbydria,  such  as  hot  or  highly 
spiced  fond,  and  particidarly  too  strong  coffee;  and  dyspeptic  conditions  with 
hypcrchlorlij'dria  are  frcipiently  observed  in  excessive  smokers. 

The  symptoms  are  tolerably  characteristic.  They  occur  especially  after 
eating,  and  sometimes  only  after  certain  kinds  of  food,  and  consist  first  of  a 
sense  of  oppression  in  the  stomach,  often  increasing  to  genuine  cardialgia. 
Usually  the  pain  does  not  appear  until  two  or  three  hours  after  eating — i.e., 
at  a  time  when  the  stonmch  is  already  empty,  although  the  excessive  secretion 
of  acid  is  still  going  on.  Many  patients  have  notice<]  that  if  they  then  take 
some  more  food  or  drink  their  pain  will  abate.  This  is  easy  to  understand. 
Often  there  will  lie  aeiil  erucUitions  at  thi^  lime  of  tlie  excessive  foniiation  of 
acid,  and  a  <listin<'t  fi-t'ling  of  hearttuirn.  Tlie  acid  gastric  cniiteiits  may  i>e 
vomited,  l)ut  this  is  not  t^prcially  frt<juent.  Wlieu  llit^  stonuich  is  c(*mpletely 
en»pty.  tlie  patient  feels  perfivtly  well  again.  Inasmuch  as  the  ap|ietite  is 
usually  unimpaired,  nutrition  remains  fairly  good.  The  general  course  of  the 
disease  is  chronic,  witli  niurked  variations.  At  many  times  the  symptoins  are 
aggravated,  particularly  under  the  influence  of  psychical  disturbances,  such 
as  anger  or  eicitemont.  or  beoanse  of  an  unsuitable  mode  of  life.  At  other 
times  the  symptoms  may  entirely  vanish. 

The  diagnosis  of  hyperchlorhydria  may  he  suggested  by  the  symptoms  just 
described,  but  it  cannot  be  established  except  by  means  of  the  stomach  tube. 
External  examination  of  the  stomach  shows  nothing  special  except  that  there 
may  be  a  moderate  diffuse  tenderness  on  pressure.     It  is  not  surprising  that 
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ofteu  there  is  gastropiosis.  If  we  examine  the  stomach  when  faeting.  it  h 
empty  or  almost  empty,  providG<i  the  case  is  one  of  pure  liyperehlorhyJria. 
The  aeid  index  after  a  ttjfit  breakfast  is  very  high,  70  to  100  or  over.  T\m 
digtwtive  power  of  the  f^astric  juiee  is  greater  than  normal.  It  is  therefore 
natural  to  find,  as  wv.  do  liiulj  tluit  tlie  stormich  is  t'litircly  empty,  as  a  rule,  as 
soon  as  three  or  four  hours  afU'r  a  tost  mcai,  which  indicateti  also  a  good  degree 
of  motor  power.  At  that  time  hydrochloric  acid  is  still  pri»ent.  On  the 
other  liand,  digestion  of  starch  in  tlie  stomach  is  impeded  hy  the  abundance 
of  hydrochloric  iicid. 

If  we  find  things  as  above  depicted,  the  diagnosis  of  hypcrchlorhydria  as 
such  is  establislud.  But  a  diflicult  question  remains  to  be  answered — whether 
the  case  is  one  of  simple  functional  increase  of  the  secretion,  or  whether  the 
hyperacidity  is  symptomatic  of  an  ulcer.  If  there  are  no  characteristic  symp- 
toms of  ulcer,  such  as  gastric  hemorrhage  and  localized  tenderness,  it  is  often 
imijossible  to  answer  this  qucslion  with  more  than  a  certain  degree  of  proba- 
bility. It  is  characteristic  of  simple  liyftercblorhydria  that  the  pain  is  often 
improvetl  upon  taking  food,  wliile  in  ulcer  the  pain  is  aggravated.  If  there 
are  well-marked  symptoms  present  of  general  nervousness,  this  is  usually  de- 
cidedly in  favor  of  '"  nervous  hyperacidity."  Finally,  the  results  of  treatoient 
may  aid  us  in  diagnosis  {vidp  infra). 

The  mode  of  frcatriicnt  will  he  considered  with  that  of  h>7icr?ccTetion. 

2.  Dyspepsia  with  Hypersecretion  of  the  Gastric  Juice  (**  Continuous  Flow 
of  Gastric  Juice'*). — Here  belong  those  eases  of  dyspepsia  in  which  tlie  ex- 
amination of  the  stomach  shows  the  presence,  even  when  fasting,  of  consider- 
able amounts  of  fluid  containing  an  excess  of  hydrochloric  acid,  and  in  which 
this  hypersecretion  cannot  be  regarded  as  the  result  of  an  ulcer. 

The  disease  is  much  more  exceptional  than  simple  hypcrchlorhydria.  It 
appears  in  men  somewliat  oflener  than  in  women.  No  special  aE?tiological 
factors  can  be  named,  except  long-continued  mental  strain  and  excitement; 
often  no  cause  can  be  made  out, 

St/mptoms. — The  symptoms,  as  in  h^q^erchlorhydna,  consist  of  cardialgia, 
sour  eructations,  heartburn,  and  not  infrequently  vomiting.  Pain  often  ap- 
pears when  no  food  has  been  taken.  When  vomiting  occurs  there  may  be 
little  or  no  food  in  the  vomitus,  but  merely  a  cloudy,  often  bile-stained  fluid, 
strongly  acid,  with  a  very  sharp  taste  and  so  irritating  that  it  causes  burning 
pain  iu  the  pliarynx.  The  appetite  is  generally  good,  and  t!ie  patients  have 
usually  found  out  by  experience  that  if  they  drink  some  tea  so  as  to  dilute 
the  gastric  juice,  or  take  some  sort  of  food,  they  get  relief.  Often  there  ia 
abnormal  thirst;  the  bowels  are  usually  constipntcid ;  the  urine  faintly  ncid 
anil  iiirbid  with  lieposit-s  of  phosphates;  the  pulse  is  often  slow:  in  many 
cases  there  is  a  distinct  general  neurasthenic  condition,  associated  with  the 
dyspepsia.  Here,  again,  the  only  method  of  arriving  at  a  certain  diagnosis 
is  by  examining  the  gastric  contents.  The  decisive  point  is  that  in  the  morn- 
ing before  l»reakfast  we  should  invariably  find  a  considerable  amount  of  fluid, 
containing  practically  no  portions  of  food,  but  a  large  percentage  of  hydro- 
chloric acid.  At  the  same  time  it  should  be  particularly  pointed  out  that  it 
is  not  abnormal,  now  and  then,  to  find  a  teaspoonful  or  two  of  fluid  in  the 
stomach,  containing  hydrochloric  acid,  while  fasting.  It  is  not  proper  to 
speak  of  the  case  as  one  of  hypersecretion  imless  we  can  obtain  from  the  fast- 
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ing  Btomach,  without  special  effort,  some  two  or  three  ounces  (50  to  100  c.c.) 
of  strongly  acid  fluid.  Along  with  the  livpersecretion  there  is  usually  hyper- 
chiorhvdria,  so  that  vre  find  a  high  acid  index  an  hour  after  the  test  Ijreakfast. 
If  we  give  a  test  meal,  and  examine  threc^  hours  hiter,  we  shall  find  that  the 
meat  has  vanishrd,  while  the  diger^tinn  of  starches  has  been  decidedly  delayed 
by  the  liyiK'racidily.  Some  tsevcn  hours  after  the  test  iiu'hI  the  eitoinaeh  is 
empty  of  food,  but  prohubly  contains  au  abundance  of  acid  secretion. 

If  we  inflate  the  stomach,  we  nuiy  find  tlie  organ  diflocatcrl  downward  (gaa- 
troptoHis).  This,  liowever,  is  nuTcly  a  cham-e  complicjition.  There  is  never 
great  dilatation.  If  we  lind  the  stomach  much  enlarged,  our  fliifijiicione  are 
at  once  directed  tL>  pyloric  stenosis,  and  this  condition  is  usually  easily  diag- 
nosticated, one  important  indication  being  delay  in  the  emptying  of  the 
stomach.  Whenever  the  stomach  in  a  fasting  condition,  or  tieven  or  eight 
hours  after  a  test  meal,  is  found  to  contain  not  only  an  abundance  of  hydro- 
chloric acid,  but  in  addition  considerable  amounts  of  partially  digested  food, 
the  condition  is  not  one  of  simple  hyperpecretion,  but  of  hypersecretion  com- 
bined with  stenosis  of  the  pylorus  due  to  ulcer.  This  puts  an  entirely 
different  aspect  on  the  case.  The  assumption  that,  in  the  presence  of  h)7)er- 
eecretion,  a  marked  retardation  in  the  emptying  of  the  stomach  can  be  pro- 
duced by  a  purely  functional  cramp  of  the  pylorus,  I  consider  entirely 
unproved.  In  all  my  cases  of  hypersecretion  and  pronounced  disturbance 
of  the  motor  activity  of  the  stnmiicli,  an  ulcer  was  eventually  demonstrated 
with  certainty,  even  if  in  the  beginning  it  seemed  reasonable  to  asiiume  the 
presence  of  a  purely  functional  bypersccrction. 

It  is  a  much  more  difficult  matter  to  distinguish  hyj>crHecretion  from  a 
gastric  ulcer  witbont  stenosis.  Indeed,  sometimes  an  absolute  decision  is 
almost  impossible.  In  sueli  instances  wc  may  be  enabled  to  form  an  opinion 
by  considering  the  general  course  of  the  disease,  the  associated  nervous  symp- 
toms, and  all  the  special  symptoms  0'''^^  supra). 

In  general,  the  cuurse  of  acid  dyspepsia  with  hypersecretion  is  chronic, 
but  variable.  The  prognosis  is  not  unfavorable,  and  correct  management, 
based,  as  it  nmst  be,  upon  an  accurate  examination,  may  bring  about  very 
satisfactory  results. 

Treatment. — In  the  treatment  of  acid  dyspepsia,  including  hypersecretion 
as  well  as  simple  byperchlorhvdria,  we  meet  with  one  difficulty  in  the  fact 
that  we  can  seldom  absolutely  exelude  ulcer  of  the  stomaciu  The  physician 
must,  therefore,  determine  whet  her  he  shall  begin  with  a  course  of  treatment 
for  ulcer  or  not.  We  believe  that  in  aH  cases  in  which  the  symptoms  have 
existed  for  a  considerable  time  and  are  severe,  and  in  which  there  lias  been  no 
systematic  treulnvent  as  yet,  it  is  wise  to  treat  the  patient  as  if  there  were 
an  ulcer.  ]f  the  case  is  one  of  simple  acid  dys])cpriia  this  can  do  no  liurm, 
and  if  it  is  one  of  nicer  it  is  the  only  method  that  can  do  good.  In  either 
case  the  quiet,  the  unirritating  diet,  and  the  administration  of  alkalies  are 
certainly  appropriate.  Moreover,  cases  are  not  infreipient  in  which  tbe  pa- 
tients are  anxious  and  hypueliorulrincal,  and  upon  them  a  mcthndirally  con- 
ducted '*cure'"  for  ii[c**r  often  has  a  faviirnble  subjeetive  influence.  Still, 
this  just-mentioned  combination  of  acid  dyspepsia  with  decided  nervous  and 
hypochondriacal  disturbances  may,  on  the  other  hand,  render  the  effect  of 
a  strict  ulcer  treatment  quite  unfavorable.    Thia  applies  to  patients  who  have 
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long  been  tortured  by  a  dread  of  gnBtric  ulcer,  have  couBequently  gone  throngb 
the  appropriate  treatment  many  times  already,  and  have  grown  thin  and  feeble 
an  the  result  of  an  excessively  cautious  dietary.  For  such  unfortunates  there 
may  be  no  use  whatever  in  repeating  a  strict  course  of  treattiient  suitable  to 
ulcer.  Such  a  prot^edure  confirms  the  patient  in  his  apprehensions,  and 
merely  makes  him  more  wretched. 

We  see,  then,  how  carefully  we  should  consider  the  individual  in  the 
treatment  of  acid  dyspci)eia,  and,  above  all,  how  much  weight  we  should  as- 
sign t(i  the  ;;oncriil  condition  as  well  as  to  the  dyspeptic  symptoms.  It  ia 
often  advisahic  to  begin  with  a  course  of  treatment  for  ulcer  in  the  ordinary 
manner,  hut  upon  the  pronipi  cessation  of  syniplums  to  make  a  more  rapid 
transition  than  usual  to  nourisiiing  food  and  other  therapeutic  methods.  The 
more  convinced  tlii.*  phy^icinn  becomes  ihni  he  has  to  do  with  simple  "nerv- 
ous" hyjicrsecretion  and  not  with  an  nicer,  the  less  need  has  he  to  pursue 
a  strict  dietetic  treatment.  In  such  cases  it  is  best  to  prescribe  for  the  pa- 
tient a  diet  list,  containing  an  ahunrlnnce  of  albuminoids,  including  nieat, 
fish,  eggs,  and  milk;  anil  with  this,  rye  lircad  ami  liutter»  and  easily  digested 
vegetables.  Tliero  should  bo  as  great  a  limitation  as  poasible  of  alcoliolic 
beverages,  spices,  strong  coffee,  and  sour  articles,  as  well  as  of  puddings  and 
starchy  vegetables.  Yet  in  such  cases,  also,  one  must  be  guided  by  the  indi- 
vidual experiences  of  the  patient  as  well  as  by  merely  theoretical  considerations. 
As  to  drugs,  of  course  alkalies  come  first.  We  should  be  guided  by  the  cir- 
cumstances of  the  particular  case  in  prescribing,  several  times  a  day,  particu- 
larly after  meals,  a  knife-point  full  of  hicarbonate  of  soda,  or  some  similar 
powder,  such  as  bicarbonate  of  so<la  and  calcined  magnesia,  equal  parts:  or 
bicarbonate  of  poda,  30  parts;  subnitrate  of  bismuth,  5  parts;  and  similar 
drugs.  If  there  is  hypersecretion  we  like  to  give  the  patient  in  the  morning, 
before  breakfast,  a  half  liter  (pint)  of  wann  Carlsbad  water,  or  the  artificial 
Carlsbad  salt,  dissolved  in  water.  In  severe  cases  of  hyijcrsecretion  regular 
washiuK  out  of  the  stomach  is  advantageous.  The  best  time  to  do  this  is  in 
the  early  morning.  We  may  employ  a  one-per-cent  solution  of  bicarbonate 
of  soda. 

Atropin  and  the  narcotics,  such  as  morphin  and  codcin,  have  been  recom- 
mended for  tfie  purpose  of  diminishing  the  secretion  of  the  gastric  glands. 
We  have  used  hoth  belladonna  (for  example,  extr.  beUadtmme,  gr.  v  [gm.  0.3]  ; 
aq.  amygtL  amar.,  1  ounce  [30. 0  c.c.  | ;  15  in  30  ilrnps  t.i.d.  p.c.)  and  atropin 
with  success,  hut  we  would  warn  the  physician  against  the  unnecessary  em- 
ployment of  narcotics. 

The  simultaneous  eonstitutional  treatment  is  very  importjint,  particularly 
in  all  cases  associated  with  nniirnsthenic  symptoms  (vidr  htfrft,  the  chapter  on 
Nervous  Dyspepsia).  From  this  point  of  view  t!iere  is  much  benefit  in  drink- 
ing the  waters  at  Carlsbad,  Tarasp,  and  similar  watering  places,  in  connection 
with  the  hope  of  constitutional  improvement  from  the  outdoor  life,  the  baths, 
cold  sponging  and  nibbing,  and  similar  agencies.  In  treatment  at  home  these 
last  factors  must  always  bo  duly  couf^iilored. 

.1.  Periodical  (Intermittent)  Hypersecretion  (Oastroxynsis). — In  the  con- 
dition here  to  be  described,  [^e^so^s  who  at  other  times  fed  [»erfectly  well,  with- 
out any  digestive  disturbance,  are  ratlier  suddenly  attacked  by  violent  gastric 
pain,  sour  eructations,  and  vomiting.    Tlic  intervals  between  attacks  may  be 
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longer  or  shorter,  anri  there  may  be  either  some  exciting  cause  or  no  apparmt 
reapon  Tor  the  Wisturhaiiee.  The  vomitiiH  consist.'*  of  largi'  amountK  of  wattM'v 
fluid  t'fintnining  tin  excess  of  liydrcH-liIorio  aciil.  During  these  attacks  tfie  f^en- 
era!  comlition  of  tho  patient  is  wretclied ;  he  ioolvB  pale,  his  pulse  is  small  and 
frequont.  Often  there  is  extremely  violent  headache  at  tlie  same  time.  An 
attack  of  this  t^ort  Ia?ts  a  few  liours,  or  even  two  or  three  days.  Often  it  ends 
with  considerable  suddenness,  to  be  followed  by  a  iieriod  of  good  health  which 
may  last  a  week  or  even  months,  or  longer. 

The  causes  of  this  strange  disease  are  entirely  unknown,  but  it  certainly 
seems  as  if  there  were  conditions  of  irritalion.  originating  in  the  nervous  sys- 
tem. It  seems  to  us  indubitable  that  there  is  u  ulose  relation  between  gas- 
troxynsis  and  migraine  (sec  the  chapter  on  Migraine).  It  is  a  very  important 
fact  that  almost  precisely  the  same  group  of  symptoms  occurs  in  tubes  dorsalis 
(ry.  I',),  under  the  name  of  gnntric  crisis.  In  every  ease,  therefore,  llu^  phyMJi-ian 
should  examine  the  tendon  pcllexes  and  the  pupils.  In  pyloric  ulcer  with  ste- 
nosis littaeks  may  also  occur  that  at  first  simulate  a  nervous  gastroxynsis.  1 
have  no  doubt  whatever  about  the  occurrence  of  a  purely  nervous  form  of  this 
malady,  nlthongh  in  its  well-marked  form  the  condition  is  tjuite  rare. 

If  fmspihle  we  t*]ionld  examine  the  ^^stric  secretion  in  the  time  between 
attacks,  as  well  as  during  ttic  fsttnck.  It  appears  that  many  cases  of  periodical 
gastrox^Tiais  arc  merely  acute  exacerbations  of  a  constant  hypersecretion.  In 
such  cases  there  are  likely  to  l>e  mild  dyspeptic  symptoms  in  the  intervals,  and 
a  careful  treatment  of  tliese  by  lavage,  alkalies^  and  Carlsbad  water  lias  an 
excellent  effect  upon  the  paroxysms.  If  there  are  coincident  ncurastlienic  symp- 
tomSj  of  course  the  greatest  stress  must  he  laid  u])on  constitutional  treatment. 
The  treatment  of  the  paroxysm  itself  is  seldom  veiy  siiccessfui.  Tlie  best 
remedy  is  bromide  of  sodium  in  large  doses.  We  may  also  try  chloral^  chloro- 
form, belladonna,  codein,  anti[iyrin,  and  coryfin  (6  to  10  drops).  Externally, 
warm  compresses  or  hot  poultices  may  be  applied  over  the  stomach.  If  the 
pain  is  very  violent  a  subcutaneous  injection  of  morphin  may  be  almost  india- 
pensable^  although  we  should  avoid  it  if  possible. 
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Like  any  other  organ,  tlie  stomach  may  present  considerable  differences  in 
its  size  witljout  being  jiathol()gical.  Tlies**  diiferences  ]>artly  depenil  u]>on  con- 
genital conditions,  and  partly  are  as.«»ociated  with  the  nuidc  of  life.  It  has  long 
been  known  that  certain  classes  of  people  who  eat  very  bulky  articles  of  diet 
(e.g.,  a  great  j)roportion  of  potatoes),  and  other  large  eaters,  including  many 
dialK?tics,  have  noticeably  large  stomachs ;  but  a  change  in  size  of  this  sort  can- 
Bot  be  regarded  as  pathological,  provided  the  function  of  the  stomach  is  not 
impaired.     The  excessive  distention  of  the  organ,  or  the  excessive  demands 
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upon  tlio  functional  activity  of  the  muscular  coat  of  the  Btoinach,  may  finally 
render  it  unequal  to  its  task.  Tlu^u  we  reach  a  pathological  disturbance,  a 
Borl  of  overstrain  of  the  Rloinach,  a  musicmlar  insuflicietuy  analogous  to  the 
niyo[mUiic  (liseascs  of  the  limit.  \\lii(.4i  have  Upcn  so  much  slutlied.  Obviously 
one  important  fiutor  here  vvouhl  1>l'  the  ori;L;inal  tjuality  of  the  muscular  fil)er: 
if  the  muscles  of  the  stoniucli  are  weak  from  the  start,  they  will  become  in- 
sufficient all  the  sooner. 

We  must  fiialc  that  iu  our  experience  well-marked  capes  of  primary  idio- 
pathic dilutuliiin  of  the  stomach,  as  an  expression  of  pure  muscuhir  insuffi- 
ciency, seem  to  be  far  from  frequent,  altliough  slight  degrees  of  muscular  weak- 
ness occur  quite  often. 

From  what  has  lieen  said,  it  is  evident  that  the  physician  should  lay  little 
stress  upon  the  mere  estimation  of  (hn  filze  oF  (lie  stomach.  And,  indeed,  its 
size  varies  ^n=ntly  ncconlinii;  to  the  nmount  ingt-stod.  We  can  form  an  opinion 
of  the  size  of  the  organ  hy  percussion  of  the  empty  stomach,  or  by  percussing 
it  nltcmatcly  empty  nnd  tilled  with  wntnr  hy  means  of  the  stomach  tube,  or, 
what  in  nun^h  simpler  iunl  nitu'e  certain,  hy  distending  it  with  air,  as  above  nien- 
tioiicd  (page  Til't).  In  general,  wo  can  say  there  is  dilatation  of  the  stomach 
if  tJie  Ujwer  border  of  the  fundus  extends  below  the  level  of  the  navel  while 
the  lesser  curvature  is  in  a  normal  position;  but.  as  we  have  said,  the  impor- 
tant question  is  not  the  size,  hut  the  motor  ability  of  the  organ,  and  it  is  far 
more  important  to  determine  (he  functional  activity  by  means  of  a  test  meal, 
in  tlie  manner  already  explained  (page  514),  than  to  find  out  the  mere  size 
of  the  stomach.  If  the  organ  em|jties  itself  iu  a  normal  way,  any  dilatatioa 
that  there  may  be  has  no  significance.  If  there  is  some  tendency  to  stagnation 
of  the  gastric  contents  because  of  muscular  insufiicicnoy,  we  may  have  raild  dys- 
peptic symptoms,  such  as  gastric  opjiression,  eructations,  or  even  occasional 
vomiting. 

If,  however,  we  find  that  tlie  stomach  is  diluted  and  that  the  motor  ef- 
ficiency is  decidedly  iiri])airod,  with  actual  stagnation  and  accumulation  of 
ingesta  in  tlie  stomach,  we  ourselves  think  it  is  always  justifiable  to  assume 
that  there  is  a  pyloric  stenosis.  In  such  case  the  disease  with  which  we  have 
to  deal  is  not  a  dilatation  of  the  stomach,  hut  an  ulcer  or  cancer  of  the  pylorns, 
which  leads  to  stenosis  and  its  results,  as  wc  have  already  described  at  length 
(pages  5IJ7  and  CA7).  IL  has  4tftcu  been  maintnined  that  iu  c*8se8  of  primary 
muscular  dilalation  there  may  oecur  mechanital  kinks  in  the  pylorus  and 
sacculations  in  the  stomach,  so  as  to  cause  a  considerable  hindrance  to  the 
emptying  of  the  viscus.  This  may  be  possible,  but  we  have  never  seen  such 
a  case,  nor  read  a  conrlusive  report  of  one. 

In  this  place  a  symjitom  may  he  mcntionetl  whicli  is  often  regarded  ns  a 
sign  of  iHlatation.  We  refer  to  splnsliing  in  the  stomach  when  palpation  is 
practiced  by  a  sort  of  pushing  or  thrusting  motion.  Marked  splashing  is 
indeed  very  often  audible  in  cases  of  actual  dilatation  due  to  stenosis  of  the 
pylorus,  hut  it  is  very  frequently  heard  in  peraons  who  have  dyspepsia,  and 
even  in  persons  who  are  ]>erfcctly  well.  Children  sometimes  play  at  producing 
splashing  sounds  in  their  own  stomachs,  and  by  practice  acquire  great  tech- 
nical dexterity!  And  in  precisely  the  same  way  the  sound  is  produced  by 
nervous  and  Iiypochondriacal  patients,  to  whom  the  splashing  is  a  source  of 
anxiety.    Splashing  occurs  when  air  and  fluid  are  both  present  in  the  stomach. 
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provitlod  the  abdoTiiinal  walls  as  well  as  the  ga^trJe  walls  arc  not  too  tense. 
In  this  sonse  it  is,  therefore,  correct  to  associate  so-ealled  atony  of  the  stomach 
with  Ihc  Bplnsliing,  because  it  may  often  he  due  lo  a  certain  l;i\ity  of  the 
muscular  coat  of  the  stomach,  but  we  sliould  never  lay  any  s|HHiai  stress  upon 
the  sound,  unless  upon  examination  we  find  at  the  same  time  a  distinct  dis- 
turbance of  the  motor  efficiency  of  the  stomach. 

It  follows,  therefore,  tfiat  mere  dilatation  of  the  stomach  is  not  an  inde- 
pendent, disease.  In  [jractice  we  may  unhesitatingly  refer  every  ease  of  well- 
marked  dilatation  with  decided  stagnation  of  the  gastric  contents  to  etcuoBis 
of  the  j)yloni8,  and  of  course  this  hitter  is  to  be  regarded  ae  the  true  disease. 
At  the  same  time,  however,  there  are  slight  degrees  of  gastric  dilatation,  or 
]>orbaps  a  better  expression  would  be  idiopathic  motor  insufTH-iiMu-y  of  the 
stomach  (muscular  atony  of  the  stomach),  which  occur  when  there  is  no  reason 
for  believing  that  there  is  any  anatomical  change  at  the  pylorus.  We  may 
assume  that  such  motor  inswt^iciency  exists  when  there  is  a  slight  but  distinct 
tendency  for  f(H>d  to  accumulate  in  the  stomacli. 

In  treating  tliis  simple  muscular  atcmy,  we  sbnnld  first  regulate  the  diet. 
The  BCjmrale  meals  must  not  he  tiM>  large,  but  they  slu)uld  be  nutritious,  and 
perlmps  even  s(uiicwhat  stimulating.  Wye  bread,  small  portions  of  vegetables, 
and  nourishing  meat  dislies  are  by  no  means  interdicted.  Large  amounts  of 
liquid  are  to  he  avoided,  as  they  needlessly  dilate  tlic  stomach.  In  simple 
atony,  lavage  is  seldom  necessary.  At  the  most,  we  might  at  tlie  beginning 
of  treatment  completely  empty  the  stomach  a  few  times.  Other  suitable 
meapures  are  cold  sponging  and  nibbing  of  the  epigastrium,  the  application 
of  electricity  (particularly  the  galvanic  current)  to  the  stomach,  and  cautious 
massage  of  that  region.  Among  internal  remedies,  nux  vomica  deserves  to  be 
employed. 

Whether  there  is  such  a  thing  as  abnormal  smallnessof  the  stomach,  giving 
rise  to  sj'mptoms,  is  not  yet  known.  Pcrhajis  there  may  l>e  such  a  condition  in 
cases  in  which  feeble  and  ill-nifurished  individuals,  usually  of  the  female  sex, 
can  take  but  a  few  morsels  before  they  have  a  feeling  of  fullness  and  satiety, 
and  so  never  become  well  nourished  despite  every  elTort.  We  may  find  the 
stomach  very  small  as  a  secondary  result  in  many  forms  of  inanition^  particu- 
larly in  association  with  stenosis  of  the  cesopliagua  and  of  the  cardia. 


2.    ABNORMAL  POSITION  OF  THE  STOMACH— GASTROPTOSIS 

Kussmaul  was  the  first  to  call  altention  to  the  great  frequency  of  the  down- 
ward dislocation  of  the  stomach,  nienard  lias  written  niu(h  iihimt  it.  Kither 
the  entire  organ  may  sink  down,  or,  what  is  more  common,  the  right  half  alone, 
so  that  the  organ  takes  a  vertical  position.  The  caus(^  of  this  anomaly  may  lie 
partly  in  congenital  conditions,  Init  in  the  main  it  U  certainly  the  purely 
mechanical  result  of  the  pressure  of  clothing.  Oastroptosis  is  an  extremely 
commnn  phenomenon  in  grown-up  girls  and  women  who  wear  tightly  laced  cor- 
sets, and  fasten  the  bands  of  their  clothing  snugly  about  them.  11  also  occurs 
in  men,  but  far  les.^t  often.  Usually,  with  the  gastroptosis  is  associated  a  change 
m  the  position  of  other  organs,  occurring  in  the  same  way.  In  particular,  the 
right  kidney  !>oconies  abnormally  movable,  and  consequently  readily  palpable 
(see  the  chapter  on  Movable  Kidney),  and  the  transverse  colon  sinks  down 
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either  in  its  right  half  or  in  its  middle  portion.  G16nard  has  termed 
romlitioM  entrrnptusiri,  uritl  awTibed  to  il  hu  important  role  in  the  a,*tioh»»»v  of 
nervous  dyspepsin  nriil  neurasthenia.  Well-ituirkeil  canes  of  enteropiosLs  an> 
most  frequent  in  wnnien  who  have  lax  abdominal  walls  becauae  of  repeated 
eonfinements. 

The  experiencetl  eye  may  often  recog^nize.  or  at  least  surmise,  gastroptosia 
upon  external  inspeetion  of  the  abdomen.    One  is  .struck  by  the  collapsed  ap- 
pearance of  the  epigastrium,  where  one  often  feels  marked  pulsation  of  the 
abdominal  aorta.     Below  the  navel,  on  the  other  hand,  is  seen  a  protuberance, 
the  Bhape  of  which  may  quite  distinctly  suggest  the  contours  of  the  stomach. 
At  this  spot,  bt^low  the  navel,  distinct  splashing  may  not  infrequently  be  obtained 
by  proper  palpation.    An  absolute  diagnosis  of  gastroptosis,  however,  requires 
the  artificial  inflation  of  the  stomach  {ride  supra,  page  515)  or  an  X-ray  ex- 
amination of  the  stomach  filled  with  bismuth  paste.    Of  course,  the  most  impor- 
tant point   is  the  demonstration  of  a  downward  disy>lac<Muent  of  the  less;er 
curvature.    This  is  found  halfway  between  tfie  navel  and  the  epigastric  angle, 
or  often  even  at  the  level  of  the  navel.     The  downward  dispUuement  of  the 
frmter  curvature  alone  does  not  establish  gastroptosis,  because  it  may  be  due 
te  ■  '  I  of  the  stomach. 

1  of  tlie  stomach  is  such  a  simple  and  reliable  method  of  examina- 
Om  that  there  scarcely  .«eems  any  rra!  necessity  for  otfier  methnds.     For  this 
l«»Ma  Einhom's  reeommendution  of  electric  trunsillumiuation  of  the  .stomach, 
iR-wcms  of  an  incandcset.*nt  light  introduced  into  (he  organ  ("gastrodiapha- 
^MMKf*^)*  i*  scarcely  likely  to  become  generally  adopted  by  physicians.     It 
^^^  0me  indications  of  the  position  of  the  stoiriaeli,   but   the  concln.sions 
^gmm  fto«i  its  ^^  ^^  ^y  ""  means  infallible.    The  displacement  of  the  kidney, 
^ygllV^AeB  associated  with  gastroj)tosis,  can  be  easily  recognized  by  means  of 
Tbe  position  of  the  colon  (eoloptosis)  can  be  demonstrated  by  dis- 
dv  top?  intestine  with  air  or  water. 
X^09i^iotk  of  the  clinical  signifieanee  of  ga.stroptosis  is  not  very  ea»y  to 
ivvr.    !■  tlw  fir^'  P*"^*"*  '*  should  Ik-  remarked  that,  if  we  pay  attention  to 
^<rittK*»  ^1^  sluill  find  that  wcll-deveIof»ed  gastroptosis  is  very  frequent  in 
iMKvkk  hKxv  not  the  slightest  symj)toms.    On  the  other  hand,  there  are 
^1  — g^g^li^  MMcially  women,  who  complain  nf  such  annoyances  as  pressure 
|%««r*rf  WIneRB.  attacks  of  gastric  jmin,  enulations,  and  occasional  vom- 
al  «W  ^w  found  to  have  a  distinct  gastrf)ptosis.    In  such  a  case  we 
^ft^nMj  proceed  to  te^^t  the  swretory  and   motor  functions  of  the 
V«fT^tn  thi^se  are  perfectly  normal,  and  such  a  condition  scareejy 
V  ^  *w«ming  offhand  that  (here  is  a  causative  relation  between  the 
thf>  patient's  symptoms.     (lostroptosis  is  so  common  that  the 
^  «Ht^  Kkfiy  one  of  simple  coincidence.     If  we  make  a  searching 
Uie  patient's  cnndition  we  shall  usually  discover  that  the 
4I«  associated  with  many  other  sjTiiptoms  of  a  neurasthenic 
« ttrr  likelv,  for  the  most  part,  of  purely  psychical  origin  (see 

W  ahsolutely  denied  that  certain  disagreeable  sensations  in 

_  the  CEfiophagus  (perhaps  due  to  the  traction  exerted  on 

:iuJ^  ^hpwdent  upon  gastroptosis.     Furthermore,  gastropictsis 

to  occasion  a  mechanical  hindrance  to  the  discharge 
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of  the  stomach  contents,  especially  because  of  the  vertical  position  of  the  organ, 
BO  that  we  liave  a  sense  of  oppression  in  the  stomach,  eructations,  and  other 
symptoms;  hut  tins,  motor  iusufhoioncy  should  be  provwl,  not  ai*sumod.  As  a 
rule,  even  weU-niurkr:*d  gastroptosis  is  not  associaltxl  with  any  disturbance  of 
the  motor  function  of  the  stomach.  There  is  more  likelihood  that  the  habitual 
constipation,  which  often  accompanies  the  dyspeptic  symptoms  of  gastroptosis, 
is  at  least  in  y>art  the  result  of  an  associated  coloptoKis, 

Treatment. —  For  tlie  treatment  uf  the  dyspeptic  eymptoma  wliirh  may 
be  prCHcnt  in  a  case  of  gast  roptosi^ij  we  have  a  most  desirable  basis  in  tlie  gastrop- 
tosis  itself,  allliougli  the  author  at  least  is  convinced  tliat  its  main  clliracy  is 
Nuhjcctivc.  If  ^ustroptosis  has  been  made  out,  we  must  absolutely  forhid  the 
wearing  of  tightly  iacod  corsets  or  too  snugly  fitting  gowns.  It  is  often  useful 
to  apply  a  wide  alidmninal  bnnd  with  leg  straps  above  the  sympliysis.  TIur  in 
many  cases  fully  replaces  tlie  more  complicated  "abdominal  corsets"  and  sim- 
ilar appnnihis.  With  regard  to  diet,  we  forbid  the  taking  of  large  ainounis  of 
li(]iiid,  and  prescribe  nourishing  food  that  is  not  bulky.  Particularly  whcJi 
patients  are  emaciated  and  apprehensive,  we  often  do  the  greatest  good  by 
ordering  a  highly  nutritious  diet  If  the  emaciation  is  markLMl,  and  there  is 
general  weakness,  a  cnmplete  rest  cure  for  several  weeks  (lying  in  bed  or  on 
a  sofa  at  the  ojxui  window  or  outdoors,  without  any  constricting  clothes), 
with  careful  forced  feeding  at  the  same  time,  is  often  attended  by  remarkably 
good  results.  The  region  of  the  stomach  should  be  rubbed  briskly  once  or 
twice  a  day  with  cold  water  or  brandy.  The  employment  of  fara<]ic  and  gal- 
vanic electricity  or  massage  is  particularly  indicated  when  constipation  is 
present.  We  often  prescribe  small  doses  of  nux  vomica  internally  (e.g.,  tr. 
nueis  vom.  and  aqua  amygdal.  amar.,  equal  parts.  Ten  drops  of  this  to  be 
given  thrice  daily). 

Of  course  wc  must  pay  attention,  as  we  have  said,  to  the  general  neuras- 
thenic conditiati,  wliich  is  usually  also  present.  In  this  regard  great  inifwrtance 
attaches  to  a  suitable  uiental  treatmentj  in  order  ta  free  the  patient  from  her 
exaggerated  anxiety  and  apprehension. 


CHAPTER    IX 

NERVOUS    DYSPEPSIA 
iOaatric  NeunutHenia) 

We  have  repeatedly  indicated  in  the  preceding  chapter  that  many  disturb- 
ances of  the  gastric  functions  may  be  due  to  changes  in  the  innervation  of  tlie 
stomach,  or  to  actual  disease  of  its  nerves;  thus  some  have  b4?en  inclined  to 
refer  the  disturbances  of  the  secretion  of  the  gastric  juice,  such  as  hyperacidity 
and  hypersecretion,  to  abnormal  conditions  of  the  secretor)'  nerves.  Many  cases 
of  **  canlinlgia '*  have  Ifocn  repardcd  as  pure  "  n<'uralgia  "  of  the  sensory 
ncrvt»s  of  the  stomach  ;  nnd  also  iu  the  donuiin  of  the  muscular  activity  of  tbo 
stomach,  authors  have  distinguished  conditions  of  nervous  weakness  (nervous 
atouy  of  the  stomach)  and  of  nervous  irritability  of  the  muscular  coat   (bo- 
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called  "  peristaltic  unrest "'  of  the  stomach ;  constant  rambling  in  the  stoxnadi 

and  Fimilar  »>*mptora8).  There  is  no  doubt  that  in  cases  of  severe  organic  dis- 
ease of  the  nervous  system  there  may  be  well-marked  gastric  symptoms  as 
direct  consequences  of  nervous  irritation — for  example,  we  have  nervous  vomit 
ing  in  cerebral  tumor  and  meningitis,  and  gastric  crises  in  tabes.  It  is,  there- 
fore, not  imjwssiblc  that  there  may  also  be  primary  diseases  of  the  sensory, 
motor,  and  j-ecretory  nerves  of  the  stomach  with  correj^ponding  sj-mptoms,  but 
this  is  by  no  means  proved,  and  it  is  certain  that  such  actually  "  nervous  "  gas^ 
trie  diseases  are  very  rare,  if  they  occur  at  alL  At  present,  clinical  experience 
does  not  justify  us  in  putting  in  this  category,  with  any  degree  of  certainty, 
any  disorder  except  the  state  above  described  (page  562),  in  whiclj  there  is 
periodical  vomiting  with  gastric  pain  and  hYl>ersecrftion. 

There  are  numerous  cases  which  are  at  present  habitually  termed  nervous 
dyspepsia,  but  in  our  opinion  the  overwhelming  majority  of  these  have  an.  ori- 
gin different  from  the  one  implied.    Such  putienta  assert  tliat  after  every  meal 
they  have  pressure  and  pain  in  the  stomach,  that  after  a  few  mouthfuLs  tlie 
stomach  feeln  full  and  distended,  and  consequently  they  often  have  palpitation 
and  a  troublesome  filling  of  constraint  in  the  chest.    The  patients  frequently 
complain  of  eructations  also,  and  occasionally  of  vomiting.     These  symptoms 
are  all  such  as  occur  in  the  same  way  in  actual  diseases  of  the  stomach,  but  in 
these  pnlients  there  are  usually  certain  other  sjTnptoms  present,  which  indicate 
the  nervous  character  of  the  disease.    In  the  first  place,  it  is  noticeable  that  the 
above  symptoms  display  striking  variations  in  their  severity.    The  same  patient 
who  to-day  complains  nf  great  distress  in  his  stomach  after  a  few  sp^'mnfuls  of 
soup,  at  another  time,  when  he  is  in  a  happy  and  lively  frame  of  mind,  will  eat  a 
large  dinner  without  being  reminded  that  he  has  a  stomach ;  but  n^  soon  as  he 
gets  angry  or  irritated,  or,  in  brief,  in  a  "sensitive"  condition,  the  gastric  symp- 
toms appear  at  once  in  an  exaggerated  form.    On  all  such  occasions,  therefore, 
we  see  most  clearly  the  influence  of  the  imagination  and  of  general  psychical 
irritation  on  the  behavior  of  the  stomach.    Every  one  knows  that  a  violent  rage 
or  any  experience  arousing  anxiety  or  hope — any  excitement,  snd  or  joyful — may 
immediately  destroy  the  appetite;  and  very  great  mental  disturbance  not  infre- 
quently also  causes  vomiting  or  sjimilar  symptoms.    In  the  same  way  in  sensitive 
indiviJuals  even  the  mildest  psj'cliieal  influences  produce  similar  results;  hut 
in  this  regard  there  is  nothing  which  has  so  imfavorahle  an  influence  as  that 
state  of  psychical  disturbance  which  is  associated  with  great  concern  for  onca 
own  health — that  is,  a  condition  of  hypochondriacal  anxiety — anxiety  lest 
something  which  has  been  eaten  may  do  damage;  constant  dread  that  a  grave 
disonler  of  the  stomach  may  be  developing.    Tliese  mental  disturbances  are  es- 
pecially influential  in  maintaining?  and  progressively  aggravating  the  abnor- 
mal condition.    This  is  the  explanation  of  that  peculiar  psychical  h>'pera*sthesia 
which  feels  the  acutest  "pain"  in  the  stomach,  when  there  is  really  nothing 
but  a  perfectly  normal  general  sensation.     And  the  same  explanation  applies 
to  certain   muscular  contractions — half  unconscious,   half   vttluntary — which 
occasion  eructations,  vomiting,  and  similar  phenomena.    The  patient  has  some 
symptoms  which  he  feels  subjectively,  rand  some  which  seem  to  hirn  to  be  actually 
objective,  and  they  are  in  part  the  result  of  puie  imiigination  (or  "autosug- 
gestion ")  and  in  part  the  physiological  ly  necessary  eonsc^quence  of  the  great 
psychical  disturbance. 
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What  we  wish  to  emphasize  is  our  ponvfction  that  in  the  great  majority  of 
tt/SBf^  of  nervous  ilyspefmia  wv  ure  not  ilonliii;;  wiili  any  funclioniil  ilisLnrliimce 
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central  nervous  system,  the  results  of  which  are  apparent  mainly  in  the  domain 
of  the  jffastrif!  functions.  Nervous  dyspepsin  is  merely  one  example  of  that  ^eat 
fxronj)  of  nervous  diseases  whieh  owe  their  origin  mainly  to  hypochondriacal 
([isturhanei'.H  nf  mind,  iind  which  may  appear  in  (he  most  diverse  organs.  It  is 
properly  nothing  hut  a  symptom  of  constitutional  *'  nervousnesft  "  or  neurasthe- 
nia, and  is  therefore  termed  by  many  physicians,  with  absolute  correctness,  gas- 
trie  neurasthenia.  By  careful  eliiiienl  obs<'rvrttion  it  is  easy  to  demonstrate  that 
almost  ail  the  (uilinrtry  giif^trie  symptoms  may,  under  favorable  circumstances, 
be  excited  by  purely  psychical  iniiuences.  It  is  evident  that  anorexia  is  often 
the  result  of  simple  mental  distiirbjnice,  espcvially  when  of  a  hypochondriacal 
character;  but  excessive  craving  for  food  (l>ulimia)  is  certainly  iu  most  cases 
also  of  jiurejy  f>sycbicnl  ort^n,  arising  from  special  imperative  conceptions. 
There  is  no  doulit  that  the  most  varied  abnormal  sensations,  ranging  from  sim- 
ple oppression  to  a  most  acute  pain  in  tlie  st<miach,  may  have  a  purely  subjective 
origin.  The  best  proof  of  this  lies  in  the  often  apparently  miraculous  effect  of 
remedies  which  have  a  purely  suggestive  and  psychical  influence  (simple  reas- 
surance of  the  patient,  hypnotism,  and  various  external  and  -internal  remedies). 
It  is  very  important  to  know  that  in  many  cases  also  enictations  and  vomiting 
have  a  merely  psychical  and  central  origin.  They  are  due  to  the  influence  of 
certain  ideas  which  make  the  eructations  or  vomiting  appear  unavoidable,  and 
the  action  at  first  is  due  to  uncoiiseious  volition,  and  fimdly  hectuues  a  sort  of 
diseased  habit.  Mauy  nervous  aii<l  hypoeliondriacal  patients  who  regard  them- 
selves as  dyspe|)tirs  become  true  riV/uw.vi  in  eructations  and  vomiting,  tlie  reflex 
process  becoming  easier  and  eatnier  because  of  repetition,  and  being  excited  by 
unconscious  voliliun.  tienernl  psychical  disturbance  may  also  cause  eruelations 
and  vomiting  Iiv  direct  stimulation.  We  know  persons  who  are  attacked  with 
nausea  and  vomiting  upon  any  great  excitement.  Even  in  children  it  is  by  no 
menns  rare  to  observe  persistent  vomiting  after  almost  every  meal,  and  that  this 
is  of  a  purely  "  nervous"  character  appears  from  the  rapid  beneficial  effect  of 
exclusively  psychical  treatment — e,  g.,  if  ihe  child  is  strictly  forbidden  to  v<unit. 
We  often  see  just  the  same  condition  in  adolescent  girls,  frcrpieutly  associated 
with  other  hysterical  syniptoms.  In  this  connection  it  should  be  briefly  men- 
tioned that  there  may  he  a  "  nervous  *' — that  is,  hysterical — hematemesis.  ( For 
jmrticulara  in  regard  to  this,  the  reader  is  referred  to  the  chapter  on  Ifysteria; 
and,  in  genenil,  the  chapters  on  Hysteria  and  Neurasthenia  should  be  referred 
to  as  supplementing  what  has  been  said  here.) 

Very  often  other  nervous  symptoms  are  observed  besides  those  referred  to 
the  stomach-  There  are  signs  nf  excessive  mental  irritability,  syniptoms  ref-» 
erable  to  the  bead,  such  as  hcadacbo.  pressure  in  the  heat),  vertigo;  abnormal 
sensations  in  the  extremities,  of  pain,  coldness,  numbness,  ami  the  like.  There 
are  almost  invariably,  also,  certain  attemlant  intestinal  symptoms.  The  pa- 
tient complains  of  bloating  of  the  abdomen,  and  of  irregular  and  sluggish 
bowels. 

.  Nervous  dyspepsia  becomes  a  more  serious  matter  when  the  patient  is  pre- 
vented from  taking  sulTicient  nourishment,  by  fear  of  committing  errors  in  diet, 
and  because  of  the  loss  of  appetite  which  his  mental  uneasiness  occasions. 
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There  are  sometimes  complete  nervous  auorexia,  a  constant  dread  of  eating  or 
an  actual  aversion  toward  any  food,  and  a  considerable  or  excesdtve  emaciation. 
usually  associated  with  great  bodily  weaknei*s.    Such  patients  finally  take  to 

their  bods  and  give  the  impression  of  severe  illness. 

Diapiosis. — In  many  eases  the  experienced  physician  can  make  an  ex- 
tremely probable  diagnosis  of  nervous  dyspepsia  merely  from  the  symptoms 
which  the  patient  enumerates.  The  true  condition  is  suggested  by  the  general 
nervou^'ness,  by  the  jtroniinence  of  anxiety  and  of  hy|»ochondnaefll  notions,  oe- 
cflsionally  the  (xcurremr  *rif  rmirkwl  attacks  of  fear  with  strong  general  psychi- 
cal disturbance?,  tlie  variability  of  the  symptoms  and  their  relation  to  states  of 
consciousness  (excitement,  on  the  one  hand.  distrax*tion  and  diversion  on  the 
other),  and  the  other  attendant  symptoms  of  a  nervous  character,  such  as  head- 
ache, vertigo,  palpitation,  and  a  sense  of  oppression.  Still,  it  is  easy  to  be 
dectnved,  because  the  symptoms  seem  to  he  so  objective  that  the  physician  feels 
constrained  to  iK'lieve  that  there  is  some  organic  disease  of  the  stomach,  although 
none  existn,  and  because,  on  the  other  hand,  an  actual  disease  of  the  stomach 
may  Imj  present  in  a  very  nervous  individual  and  fail  to  be  recognized,  being 
wholly  obsenrt'd  fiy  the  general  nervous  phenomena.  For  this  reason,  even  in 
cases  which  seem  to  he  the  most  simple,  we  wouhl  do  well  to  make  a  carefnl 
objective  examination,  and  this  is,  of  course,  an  absolute  necessity  in  all  cases 
which  are  obstinate  and  severe. 

Often  the  objective  examination  shows  clearly  normal  conditions  in  every 
respect:  the  external  examination  is  normal,  and  the  position,  secretion,  and 
motility  of  the  stomach  are  normal.  In  such  a  case  the  diagnosis  is  established, 
and  the  mere  result  of  examination  will  often  have  a  most  beneficial  effect  upon 
the  patient.  For  this  reason  a  painstaking  examination  is  often  the  best  rem- 
edy for  nmny  patients  with  ner\"ous  dvf^pepsia.  It  is  more  ditticult  to  reach  a 
conclusion  when  certain  abnormalities  are  found,  althotigli  there  are  no  signa 
of  indubitable  organic  disease — that  is,  there  is  no  tumor  nor  evidence  of  steno- 
Bis  of  the  pylorus  nor  genuine  hemorrhage — but  we  do  find,  for  example,  dis- 
tinet  hyi)eracidity  or  hypersecretion;  less  often  acldorhydria ;  very  frequently 
gastn)ptosis;  and  often,  it  is  said  (although,  according  to  the  author's  experi- 
ence, this  is  rare),  some  slight  disturbance  of  motility,  so-called  atony  of  the 
muscular  coat  of  the  stomach.  How  shall  such  cases  be  interpreted  ?  Shall  we 
always  lay  stress  exclusively  upon  the  objective  anomalies  whieh  are  discovered, 
and  refer  to  them  every  one  of  the  many  symptoms  the  patient  enumerates  ?  In 
the  author's  opinion,  tliis  would  often  be  erroneous.  It  has  been  esp«*ciaUy 
emphasized  in  the  preceding  cliaplers  that  the  conditions  mentioned  are  fre<|uent 
and  are  apt  to  cause  no  sym])tonit^  at  all,  so  that  if  we  find  associated  with  well- 
mnrkod  nervous  dyspepsia  a  gastroptosis.  or  a  moderate  Iniierseeretion.  or 
flH?blorhydria,  in  many  ea«c8  tlie  aspoeiatton  \s  a  mere  chance  coincidence  with- 
out signifieanee.  We  think  thai  sucli  conditions  should  not  he  wholly  dis- 
regarded, but  yet  their  clinical  importance  should  not  be  overestimated; 
and  from  a  therapeutic  point  of  view,  also,  they  should  he  borne  in  mind, 
but  never  to  the  neglect  of  that  general  psychical  treatment  which  is  usually 
much  more  important.  Such  conditions  also  are  very  useful  as  a  handle 
for  mental  therapeutics  (as  we  have  already  pointed  out),  t>ecau8e  of 
the  favorable  effect  which  treatment  of  them  has  upon  the  mind  of  the 
patient. 
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A  most  difiicult  question  in  diagnosis,  in  our  opinion,  is  to  distinguish 
between  ulcer  aud  nervous  dyspepsia  when  there  is  dii^linct  hypersecretion 
without  evident  signs  of  uJcer  (see  page  538).  In  such  a  case  all  the  separate 
Bvmptonu  mufit  be  duly  considered,  and  yet  we  may  be  obliged  to  await  the 
further  development  of  the  disease  and  the  results  of  treatment  before  arriv- 
ing at  a  conclusion.  Patients  with  nervous  dyspepsia  are  apt  to  grow  worse 
and  worse  under  strict  treatment  for  ulcer,  while  an  opposite  mode  of  treat- 
ment {vide  infra)  often  has  the  most  brilliant  ret^ults. 

Prognosis. — The  proguuBis  depends  mainly  on  the  strength  of  the  general 
nuur<>puthic  tendency  in  tiie  ease  and  on  the  surroundings  in  which  the  jm- 
tient  livofi.  If  the  patient  is  amenablo  ti:i  an  ap]}iopriate  suggestive  treatment, 
hrilliant  therapeutic  results  cau  he  readily  ohtaiued  in  "nervous  dyspepsia/* 
CfiiK-'cially  in  those  cases  in  which  the  patient  has  previously  become  extremely 
emaciatc4l  through  a  too  rigid  diet,  and  sulisetpiently  nipidly  gains  in  strength 
and  weight  on  a  i^orreet  tliet.  \l,  however,  the  nbnoiiiial  concepts  and  the 
excited  general  psychical  condition  are  too  firmly  rooted  to  be  readily  disposed 
of,  only  slight  and  uncertain  rcj^ults  arc  obtained.  Likewise,  a  permanent 
improvement  can  rarely  ho  e.\|>ccted  in  those  cases  in  which  the  injurious 
psycliical  causes  or  other  n^tiological  factors  continue,  while  the  removal 
of  these  causes  will,  on  the  contrary,  frequently  result  in  a  complete  cure 
even  of  apparently  very  grave  conditions,  A  liability  to  relapses  is,  of 
course,  almost  always  left  behind,  as  most  patients  are  constitutionally 
nervous. 

iTeatment. — If  nervous  dyspepsia  has  once  been  diagnosticated,  the 
proper  aim  of  our  therapeutic  elTorts  becomes  perfectly  defuiite.  We  must, 
in  the  first  place,  convince  the  patient  that  he  has  no  incurable  or  even  dan- 
gerous gastric  disease,  but  that,  on  the  contrary,  his  stomach  is  perfectly 
capable  of  pcrforuiing  its  functions  in  a  normal  manner.  Nothing  could  be 
more  harm  fid  to  a  sufferer  from  nervous  dyspepsia  than  to  have  his  physician 
manifest  great  anxiety  about  tixjatmeut,  and  prescribe  a  very  strict  diet.  The 
patient  must  rather  he  gradually  led  to  use  an  abundance  of  nutritious  food. 
It  is  in  this  way  alone  that  he  regains  contidence  in  tiirnself.  when  he  sees 
that  the  hearty  food  d(»cs  liim  uo  harm,  timt  he  is  gaining  Hesh,  and  that  the 
bowels  are  becoming  regular. 

Internal  remedies  are  best  omitted  altogether  if  the  patient  has  already 
taken  a  good  deal  of  medicine.  If  they  arc  successful,  it  is  usunlly  because  of 
their  influence  on  the  mind.  If  we  must  prescribe  some  medicine,,  the  bitter 
tonics  (the  preparations  of  quinin,  tincture  of  nux  vomica,  etc.)  are  most  suit- 
able. They  serve  particularly  to  stimulate  the  appetite.  If  painful  sensa- 
tions in  the  stomach  are  experienced  after  eating,  we  attempt  to  relieve  them 
with  warm  applications  or  a  Priessnitz  bamlage,  twenty-per-cent  alcohol  ap- 
plications, by  administering  some  hydrochloric  acid,  pepsin,  etc.;  here,  as 
before  mentioned,  suggestive  influence  is  naturally  of  paramount  importance. 
In  this  respect,  the  galvanic  current  (large  anode  to  the  region  of  the  stomach, 
cathode  to  the  back)  is  often  particularly  efficacious.  The  treatment  of  con- 
tinuous ("habitual'*)  nervous  vomiting  is  very  important,  hut  friMpiontly 
difTicuU.  In  cases  of  this  sort  also  psyeliical  treatment  is  of  the  greatest  im- 
portance. Even  if  we  gravely  comimind  the  patient  not  to  yield  to  the  impulse 
to  vomit,  but  to  resist  it  as  much  as  possible,  such  an  injunction  will  often  do 
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away  with  the  symptom,  and  it  is  nat  niro  t^  find  in  rasrs  of  non^ous  vomiting 
that  it  will  cease  a^  soon  as  nourishing  diet  is  allowef],  although  previously  it 
has  occurred  invariably  after  the  most  delicate  kinds  nf  food.  It  is  often  very 
advantageous  in  nervous  vomiting  to  limit,  as  far  as  possible,  the  amount  of 
liquids,  such  as  soup  and  milk,  and  to  prcficribe  a  dry  substantial  diet.  In 
many  cases  the  vomiting  will  then  cease  very  promptly. 

Obstinate  cases  of  nervous  vomiting,  it  is  true,  are  cured  with  difficulty 
at  home,  while  they  can  frequently  be  rapidly  relieved  by  the  psychical  intlu- 
ence  of  gootl  sanatorium  or  hospital  treatment.  If,  in  aildition  to  the  purely 
nervous  P3'mptonis,  certain  objective  gj'mptoms  (anaemia,  gastroptosis,  habit- 
ual constipation,  etc.)  are  present,  these  will  also  have  to  be  considered  to  a 
certain  deg^ree  (vide  supra). 

Those  methods  of  treatment  are  of  great  value  which  are  directed  to  the 
toning  up  of  the  body  in  general  and  the  nervous  system  in  particular.  The 
patient  may  go  into  the  country  or  to  the  mountains  or  the  seashore.  Method- 
ical treatment  with  cold  water  is  good. 

Frii'tions  of  the  abdomen  and  entire  l>o<ly  with  cold  water  and  alcoholic 
solutions  are  almost  always  attended  by  good  results.  Ou  the  other  hand, 
those  health  resorts  which  often  <lo  good  in  the  case  of  organic  gastric  diseaw 
are  but  seldom  beneiicial  in  nervous  dyspepsia.  Thus,  we  have  frecjueutly 
seen  such  patients,  who  had  been  sent  by  their  physicians  to  Carlsbad,  return 
worse  rather  tlian  bettor.  We  have  repeatedly  found  electricity  valuable,  al- 
thr)ugh  we  surmise  that  its  pudiji'clive  etfert  may  he  of  chief  irtijKirtrtnce.  Oal- 
vanism  is  applied  along  the  spinal  column,  and  also  through  the  st/imach 
horizontally,  one  large  electrode  iK'ing  placed  upon  the  epigastrium  and  the 
other  on  the  hack.  It  is  well  to  reverse  the  current  frequently.  Faradization 
and  massage  of  the  abdominal  walls  are  indicated,  especially  when  there  is 
constipation. 

We  need  hardly  add  that  tlie  aetiological  factors  must  not  be  overlooked. 
The  patient  must  be  warned  against  mental  or  bodily  overexertion,  emotional 
excitement,  etc.  The  main  point  is  to  aim  at  a  methodical  moral  training  of 
the  patient.  JTe  should  learn  to  feel  and  to  behave  like  a  healthy  person.  He 
should  regain  his  self-coutrol,  and  not  allow  himself  to  be  upset  by  every 
slight  psychical  shock,  whether  subjective  or  coming  from  without.  It  is  self- 
evident  that  this  goal  is  to  be  attained  not  by  baths  and  prescriptions,  but  by 
proper  moral  gui<hinee.  The  best  proof  of  the  correctness  of  our  views,  with 
regard  to  the  true  nature  of  (liin  disease,  lies  in  the  therapeutic  successes  which 
can  be  obtained  in  this  manner  alone,  although  it  is  a  pity  that  they  are 
more  often  achieved  by  empirics  and  quacks  than  by  scientifieally  educated 
physicians.  It  is  therefore  true  of  nervous  dysju'ytsia,  aa  of  all  similar 
neurasthenic  conditions,  that  it  is  to  be  cured  not  by  pliysic  but  by  the 
physician. 
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SECTION  V 
Diseases  of  the  Intestines 


CHAPTER  I 

INTESTINAL   CATARRH 
(Calarrhal  EnUritU.     Bnteritu  calarrhalit) 

iEtiology. — The  majdritv  of  cases  of  intf^stinal  catarrh,  like  f^nstric  catarrhj 
are  ihio  lo  an  ahnornial  irritjilioii  f)f  the  uuirous  nii'inhninc  of  the  inti*4^tiiie 
by  its  contt'iiij^.  In  inaiiy  cascH  the  irritants  arc  of  a  mechanical  or  a  chemical 
natur*?,  and  dcpcinl  \\\yin\  the  <(uantity  and  quality  of  the  food  taken,  wlilch 
explains  why  catarrh  of  the  stomach  and  catarrh  of  the  intestine  are  po  oft/^n 
combined  with  each  otlier.  Noxiont:!  Kuhwtanecti  arc  oft'*n  introduced  into  the 
syHtem  hy  the  fn^^'.stirin  of  npoilcd  food,  such  as  vipiilt'ii  moat,  (ish,  hwr,  etc. 

Tn  the  intestinal  catarrhs  caused  hy  improper  food  wc  may  add  the  toxic 
catarrhs  which  are  produced  hy  the  direct  ingestion  of  poisonous  suhstanees 
into  the  digestive  tract,  or  by  the  imprudent  use  of  certain  drugs,  especially 
active  cathartics. 

A  great  many  cases  of  intestinal  catarrh  are  due  to  infectious  influences; 
these  include  most  of  the  apparently  spontaneous  catarrhs,  and  also  many, 
if  not  all,  of  the  catarrhs  attriliuted  to  taking  cn!d  or  getting  Avet.  and,  finally, 
those  affeetionB  which  often  develop  epidemically  or  enilernically  in  hot 
weather,  and  which  we  term  e;uninier  comphiint.  cholera  mnrlnis,  etc.  Cholera 
morbus  is  an  especially  severe  form,  and  it  Avill  be  described  more  fully  later 
on.  We  must  also  mention  here  that  intestinal  catarrh  is  often  one  symptom 
of  other  general  infectious  diseases,  such  as  typhoid,  dysentery,  sepUc  dis- 
eases, or  severe  malaria. 

In  a  final  chiss  of  cases  intcstina!  catarrh  develops  from  dislurhnnct^s  of 
the  circulation,  wtiieh  cause  a  passive  hypereniia  of  the  intestinal  nincous 
membrane.  Diseases  of  the  liver  and  portal  vein,  and  also  chronic  disease** 
of  the  heart,  kidneys,  and  lungs,  are  the  cliief  iifTectioiis  whieli  produce  a  stasia 
in  the  portal  system,  and  thus  an  intestinal  catjirrh  ;  hut  here  the  stasis  is 
probably,  in  most  cases,  only  a  predisposing  factor  in  the  development  of  the 
catarrh,  since  the  action  of  all  other  irritants  is  made  easier  by  the  disturb- 
ance of  the  circulation. 

The  fret^uency  of  intestinal  catarrh  in  both  sexes,  and  at  every  age,  is 
well  known.  Giildren,  above  all,  have  a  pronounced  tendency  to  diseases  of 
the  intestine,  so  that,  by  a  probable  estimate,  almost  one  third  of  the  illnesses 
of  children  are  lo  he  referred  to  the  intestinal  canal.  We  will  give  a  special 
description  of  inte-*tinat  catjinh  in  cliihln  n  on  account  of  this  fact. 

Pathological  Anatomy. — 'i'he  pntfinlogieal  changes  in  ealarrhnJ  itiflariima- 
tion  of  the  intestines  are  essential ty  tlie  same  as  are  met  with  in  the  inflam- 
mation of  any  other  mucous  memhrane,  lledness  aiul  swelling  of  the  ntucoUB 
coat,  increased  secretion  fff  mucus,  and  in  severe  cases  purulent  products  on 
the  surface  of  the  membrane,  and  a  cellular  infiltration  of  the  tissue  itself, 
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are  the  well-known  processes  charaticri^tic  of  all  catarrlinl  inflammations. 
The  solitary  and  agniinated  follicles  often  swell  in  follit-'ular  catarrh,  and 
they  may  finally  become  tlie  seat  of  superficial  follicular  ulcers.  We  often 
find,  efipecially  in  children,  superficial  erosions  on  the  rest  of  the  mucous 
memlirane,  and  in  suvere  cases  the  80-callcd  catarrhal  ulcers. 

If  tlic  catarrh  has  hisUxl  a  long  tijue,  we  finiiietimcis  find  a  considerable 
thickening  of  the  mucous  nicnilirane,  which  is  due  to  hj'perplasia  of  the  con- 
nective tissue,  and  ^ives  an  uneven,  puffy  appearance  to  the  internal  surface 
of  the  intestine.  Circuniscrihcd  hyperphisia  of  llio  c<juni\.'tive  tit^ue  may 
actually  lead  to  tfic  forniation  of  polypi.  If  the  orifictis  of  Lieberkiihn's  folli- 
cles are  stopped,  we  have  a  cystic  degeneration  of  the  follicles  from  the  re- 
tention of  the  intestinal  juico. 

We  very  often  find,  howevnr.  a  considerable  atrophy  of  the  mucouE  mem- 
brane, especially  in  the  chronic  intestinal  catarrh  of  children.  This  atrophy, 
which  has  been  carefully  investigated,  especially  by  Nothnagel,  atfects  chiefly 
the  glandular  layer  of  the  mucous  coat.  In  place  of  the  glands,  which  in 
many  parts  may  wholly  disappear,  we  find  connective  tissue  more  or  less  rich 
in  cells.  The  atrophy  is  usually  most  pronounced  in  the  colon  and  the  lower 
part  of  the  ileum.     The  muscular  coat  may  also  take  part  in  the  atrophy. 

Certain  peeullariLies  of  catarrh  affecting  single  portions  of  the  intestines 
will  be  mentioned  later  on. 

Symptomatology. — Tfie  symptom  by  winch  chiefly  we  determine  an  affec- 
ticai  of  (he  inU'stinnl  canal,  and  which  in  the  milder  cases  is  often  almost  the 
ordy  sign  of  an  intestinal  catarrh,  is  diarrhea — that  is,  abnormally  frequent 
stools  of  a  looser  consistence  than  usual ;  yet,  strictly  sj^eaking,  we  should  not 
attribute  every  diarrhea  to  a  catarrh  of  the  intestinal  mucous  membrane,  since 
a  large  number  of  influences  may  directly  produce  an  increased  [K'ristalsis  and 
a  conj;ic((ucnt  diarrhea.  Thus,  for  instance,  it  is  a  well-known  fact  that  sudden 
terror  or  great  anxiety  may  sometimes  cause  an  obstinate  diarrhea  in  a  very 
short  time.  In  nervous  and  neurasthenic  conditions,  we  sometimes  have  a 
chronic  diarrhea  which  can  Ivc  due  only  to  abnormal  proressea  of  innervation — 
"nervous  diarrhea."  Tlu;  diarrhea  which  may  arise  immediately  after  taking 
cold  is  also  merely  the  result  r»f  Hhn4)rmally  great  peristaltic  movementii  ex- 
cited in  a  reflex  manner.  Probably  a  number  of  chemical  and  infectious 
irritants  may  also  stimulate  the  movements  of  the  intestines,  and  thus  set  up 
a  diarrhea,  without  cftusi?ig  at  the  same  time  a  catarrh  of  the  mucous  mem- 
brane. Practically,  however,  we  cannot  make  a  vsharp  distinction  between 
diarrhea  and  intestinal  catarrh;  and.  in  most  of  the  diarrheas  which  have 
lasted  for  some  time,  we  are  certainly  right  in  supposing  that  there  are  actual 
anatomical  lesions  of  the  intestine  as  well  as  functional  disturbances. 

There  are  two  chief  factors  which  cause  diarrhea  in  intestinal  catarrh.  In 
the  first  place,  as  lias  already  Ijccn  intimated,  the  same  injurious  substances 
wliich  cause  the  catarrh  also  excite  peristalsis.  The  many  products  of  the 
abnoi*nial  processes  of  decomposition  in  the  intestine  also  exert  a  like  influ- 
ence. Besides  the  abnnrnud  irritants,  however,  wc  ought  also  to  consider  an 
abnormally  groat  irritability  of  llic  diseased  intestinal  vvalls  in  catarrh.  Thus 
it  happens  that  the  fluid  contents  of  the  intestine  are  expelled  by  the  vigorous 
peristaltic  movements  (which  the  patient  himself  often  feels  as  a  "rumbling 
in  the  abdomen  ")  before  the  normal  consolidation  of  the  feces  is  cumpleted 
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by  the  absorption  of  water.  Tlie  food,  nmler  normal  conditions,  papsea 
through  the  small  intestine  in  two  or  three  hours,  and  thus  the  consolidation 
of  the  feves  takes  phiee,  as  is  well  known,  almost  exchjsivoly  in  the  eolon. 
We  8ee,  therefore,  why  the  diarrhea  owes  its  origin  eliiefly  to  tlio  i[icreased 
peristalsis  of  the  large  intestine,  although  in  many  («Hes  the  perislaltie  action 
of  the  sniall  intestine  is  also  increased.  Besides  iueroasud  peristulsis,  an- 
other eirt'unistance,  in  certain  cubch,  contributes  to  the  diarrhea,  viz.,  the 
greater  fluidity  of  tlie  contents  of  the  intestine  due  to  the  increased  secretion 
of  nnn'iis  and  the  t'xudntion  caused  by  the  catnrrhnl   inHainnintion. 

In  fiomn  intcslinn!  ealixrrba,  espociiilly  those  due  to  congestion,  the  dimin- 
islicd  absnvption  of  water  from  the  intestines  in  conserjiu^nre  of  the  circulatory 
disturbance  must  he  taken  into  account  as  a  possible  factor  in  addition  to 
the  increased  iieristalsis. 

The  diarrheal  dejections  show  a  considerable  difference  in  regard  to  their 
minor  characteristics.  Their  number  varies  very  much.  There  are  sometimes 
two  or  three,  and  sometimes  ten  or  more,  evacuations  in  the  twenty-four  hours. 
The  consistence  of  the  stools  is  pnplike,  or  almost  wholly  watery.  This  is  due 
to  the  abnormal  amount  of  water  in  them,  amounting  to  nini;ty  or  ninoty-five 
per  cent,  while  the  amount  in  normal  stools  is  aliout  seventy-five  per  cent. 
The  color  of  the  thin  stools  in  intestinal  catarrh  is  usually  bright  yellow,  but 
they  are  eometiiiies  greenish  from  the  admixture  of  bile  pigment,  and  Bome- 
times  sliinv  (tHde  infra). 

Thu  odor  of  the  dejections  is  freijuently  extremely  foul;  in  other  cases 
(with  very  watery  movements)  it  is  comparatively  insignificant.  In  only 
a  part  of  the  cases  does  microscopic  examination  give  us  information  as  to 
the  extent  and  intensity  of  the  catarrh.  \Vc  usually  find  the  remains  of  the 
food,  muscular  fibers,  starch  granules,  and  fat,  and  also  countless  bacteria,  and 
often  triple  i>hospliates,  occasional  blood  and  pus  corpuscles,  and  cylindrical 
epithelium.     Further  peculiarities  wi!l  be  mentioned  below. 

Besides  the  diarrhea,  there  is  often,  but  by  no  means  always,  abdominal 
pain  in  intestinal  catarrh,  either  continuous  or  having  the  character  of  piirt>x- 
ysmal,  so-called  colicky  pains.  In  catarrh  of  the  rectum  there  is  that  constant 
painful  desire  to  go  to  stool  which  we  term  tenesmus. 

Physical  examination  of  the  abdomen  gives,  on  the  whole,  few  results. 
Sometimes  the  abdomen  is  flat,  and  sonictimes  there  is  meteorism.  Marked 
peristaltic  action  of  the  intestines  often  causes  gurgling  and  rumbling  noises — 
horhorygmi.  On  pal]>ation,  the  abdomen  is  often  sensitive.  The  peculiar 
colicky  pains,  however,  are,  as  a  rule,  alleviated  by  external  prest^ure.  In  rare 
cases  we  may  dcte<*t  a  flnctuation  on  ptdftatinn  if  the  intcstitic  contains  much 
fluid.  The  rtt^uHs  of  percussion  depend  largely  upon  the  contents  oi*  thu  intes- 
tines. There  is  dullness  on  percussion  if  the  intestines  are  full,  and  also  if 
they  are  contracted  and  devoid  of  air. 

In  many  cases  of  simple  diarrliea  the  general  health  is  practically  unaf- 
fected, but  in  other  cases  of  acule  intestinal  catarrh,  especially  in  tl»e  severe 
infectious  forms,  the  disturbance  of  the  general  health  may  be  considerable. 
The  patient  feels  so  dull  and  weak  that  he  stays  in  bed.  We  often  see  a 
moderate  rise  of  temperature,  between  100°  and  103°  P.  (38°  to  39°  C). 
There  are  very  often  gastric  symptoms  also,  especially  loss  of  appetite,  coated 
tongue,  and  vomiting.     Other  organs  are  quite  rarely  affected,  except  in 
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duodenal  catarHi,  whon  tlio  liver  is  involved  {vitle  infra).  In  acute  infec«< 
tioup  intoRtinal  ciitniTlis  \Ucit  in  Bomctinu's  an  onifition  of  lioriH.'*?  on  llir  lif»s. 
We  hiive  repcatt'dly  nren,  in  srvrn?  <';iBfs  *)f  ariitt?  uiiteritin,  iiiurkod  must-ulnr 
and  artiriilar  pains,  and  oven  slight  but  rnunifct*!  Bwelliag  of  the  joints. 
There  may  also  lie  nlhuminnria,  rafils,  and  even  the  eigns  of  acute  nephritis, 
as  a  seqnt^l  of  enttTilis. 

Different  Forms  of  Intestinal  Catarrh. — Since  the  intestine  is  ati  organ 
which  is  (inly  sliglitly  «ci'e.ssil)k'  to  physical  exaiuiniition  during  life,  and  j*im*e 
we  can  only  rarely  make  a  post-mortem  examination  in  the  mild  disiiiBCA  of' 
the  inteBtine,  our  knowledge  as  to  tlio  ditTorent  f^rms  of  enteritis  is  ilefct-tive 
in  many  resju'ttw.  In  practiee  we  <-oiileiit  oui*selvis  in  nu»rtt  eases  with  dtag- 
nostif-ating  an  ititestinal  catarrh  sim]>ly  from  the  existence  of  diarrhea,  with- 
out laying  nauli  struss  upon  the  special  variety;  hiil  in  many  cases  some 
points  can  be  obtained  which  give  more  accurate  information  as  to  the  seat 
of  the  catairfi.  Tlu'  distinction  between  acute  and  chronic  intestinal  catarrh 
is  also  of  practical  significance. 

Duodena]  catarrh  can  I>o  diagnosticated  only  if  it  is  combined  with  jaun- 
dice. The  details  regarding  it  may  l>e  found  in  the  chapter  on  catarrlial 
jaundice. 

Isolated  catarrh  of  the  small  intestincfi*  of  the  jejunum  and  ileum,  is  prob- 
a)ily  (Uily  of  rare  occurrence,  except  wiien  the  upper  portions  of  the  colon  are 
involved.  We  can  ver)^  rarely  diagnosticate  it  with  certainty,  hut  there  are 
a  number  of  factors  which  iK-rmit  us  to  <iecide  that  tlie  small  intestine  is 
chielly  alfected,  or  nt  least  that  it  is  invidved  in  tlie  dini^ase.  la  the  first 
f>Iace,  we  may  assnttte  an  aircctiun  of  the  small  intestine,  for  obvious  reasons, 
in  all  those  cases  in  wliich  there  are  also  gastric  distiirbunccs.  It  is  evident 
thatj  in  the  frequent  combination  of  gastric  and  intestinal  catarrh,  the  por- 
tions of  the  intestine  nearest  the  stomach  will  he  chiefly  affected.  Physical 
examination  of  the  ahdouien  also  gives  some  imiications,  since  the  slight 
HeiiHitivL'iicss  and  swelling  of  the  abdomen,  as  well  as  the  visible  abnormal 
peristaltic  actiim,  aifect  cJiiefly  the  middle  and  lower  portions  of  the  abdo- 
men in  catarrh  of  the  small  intestines,  while  the  analogous  'symptoms  in 
catarrh  (>f  the  large  intestine  affect  the  lateral  and  upjH-r  ^wrtions  of  tlie 
atidt-nicn,  corrcsjKjnding  to  the  anatomical  course  of  the  colon.  We  cannot 
make  a  sliarp  distinction,  however,  in  this  respect.  The  results  which  auscul- 
tation Hud  percussion  over  the  abdomen  give  in  regard  to  the  point  of  origin 
of  the  gurgling  sounds  and  the  fullness  of  the  loops  of  intestine  are  very  rarely 
unequivocal. 

Careful  examination  of  the  stools  gives  us  more  information.  As  has  al- 
ready tteen  said,  we  need  not  have  diarrhea  in  a  catarrli  confined  to  the  small 
intestines,  since  diarrhea  is  due  only  to  the  increased  peristalsis  of  the  large 
intestine;  hence,  diarrhea  is  absent,  for  example,  in  most  eases  of  dumlenal 
catarrh  (catarrhal  jaundice).  In  more  extensive  catarrh  of  the  small  intes- 
tines the  firm  stools  passed  may,  however,  be  regarded  as  pathological,  liecause, 
on  microscopic  examination,  they  appear  intimately  mixed  with  little  lumps 
of  hyaline  mucus  (Nothnugel).  As  a  rule,  of  course,  catarrh  of  the  small 
intestines  is  combined  witli  a  catarrh  of  the  upper  portion  of  the  large  intes- 
tine. Then  we  have  a  diarrhea,  but  the  thin  stools  show  certain  peculiarities 
which  point  to  an  implication  of  the  small  intestines.     Ab  a  residt  of  the 
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increased  peristalfiis  of  the  small  intestines,  we  find  certain  tonstituents  m 
the  htools  wliich  arc  normally  contained  in  the  small  inlcetines,  hut  which 
under  uornial  cuntlitious  are  no  lunger  to  he  met  with  in  the  feees  in  the  large 
intestine.  We  find  here,  in  the  first  plaee,  undigested  conBtituents  of  the  food 
(BJi-cKllcd  lientery),  large  manses  of  museiihir  HIkm',  or  even  fragments  of  mi»at 
which  may  he  rpcogiiized  hy  the  naked  eye,  uuil  alnn  starch  ami  fat.  Of  wnirBe 
the  Dpponite  hypothtwis  docs  not  hoKi  ^nod,  that,  if  we  find  a  large  amount 
of  the  undigested  portions  of  the  UmA  in  the  stools,  it  must  necessarily  always 
jwiiit  to  a  cntarrli  of  the  small  intestines,  since  the  digestion  may  he  impaired 
hy  otlier  circmnstances,  and  increased  [wristalsis  of  the  intestines,  from  any 
cause,  must  result  in  the  same  symptoms. 

RecentlVt  much  attention  has  been  devoted  to  the  careful  microscopical 
examination  of  the  stools  (A.  Schmidt,  Strasshnrger,  and  otliers).  If  the 
patient  receives  a  fixed  test  diet  of  meat,  fat,  anrl  carbohydrates  for  several 
days,  we  can,  hy  a  microscopical  examiTinttcm  of  the  feces,  detenninc  wliich 
class  of  food  stuffs  show  a  particularly  marked  disturbance  in  their  id>snrption. 
These  examinations,  which  are  interesting  but  difficult  of  interpretation,  have 
not  been  as  yet  extensively  cmploye^l  in  general  practice. 

If  the  stools  contain  bile  in  addition  to  some  portions  of  tlie  food,  it  is  to 
a  certain  degree  characteristic  of  catarrh  4if  the  small  intestines.  Under 
normal  conditions  the  contents  of  the  small  intestines  alone  show  Gmelin's 
test  for  bile  pigment,  while  the  contents  of  the  large  intestine,  and  also  the 
normal  stools,  do  not.  In  intestinal  catarrh,  with  increased  peristalsis  of 
the  su>all  and  large  intestines,  there  is,  however,  (iften  quite  a  large  admix- 
ture of  still  uiidecimipd.sed  bile  pigment.  The  green  sttmis  which  are  so  often 
seen  in  the  diarrhea  <[f  idiildreu,  and  more  rarely  in  that  of  adults,  are  also 
well  known.  Such  stools  usually  eliow  a  markeil  color  reaction  with  nitric 
acid.  In  other  cases  we  (ind  only  certain  rdnstituents  (if  the  hIooIs  stained 
witli  bile — a  fact  to  which  Nothnagel  has  called  S[)e<'ial  attention.  Yellow 
pigmented  bits  nf  mums,  and  cylindrical  epithelium  and  numd  i-ells  stained 
with  bile,  are  efipectally  charactcristii:  of  the  diarrhea  of  catarrh  of  the  small 
intealines. 

Catarrh  of  the  large  inlcstint^  is  probably  ]>rcj5<'nt  in  every  diarrhea,  as  has 
been  repeatedly  stated,  innsmm-h  as  the  thin  stools  can  be  explairicfl  only  by 
an  increased  peristalsis  of  the  large  intestine;  but  in  a  number  of  cases  wc 
have  symptoms  which  point  especially  to  a  disease  of  the  large  intestine, 
particularly  of  Its  lower  pi>rtion. 

Physical  examination  of  the  abdomen  shows  t-lianges,  such  as  swelling, 
sensitiveness  to  pressure,  etc.,  cliiefly  in  the  lateral  portions,  corresponding 
to  the  course  of  the  colon. 

A  marked  tenderness  to  pressure  in  the  region  of  the  sigmoid  flexure  is  of 
the  greatest  diagnostic  importance.  Umbiubtedly.  severe  localized  inflanmia- 
tion  of  the  sigmoid  flexure  and  different  portions  of  the  colon  docs  occur, 
although  the  path(dogy  of  this  atfei-tion,  which  is  known  as  acute  colitis  and 
sigmoiditis,  Is  still  extremely  obscure.  Nevertheless,  the  diagnosis  can  occa- 
sionally be  made  with  reasonable  certainty,  l»y  careful  palpation  of  the  thick- 
ened and  tendrr  desiendtng  <-oJun,  in  connection  with  the  other  symptoms 
(mucus  in  the  stools,  fever,  etc.).  In  respe<'t  to  aetiology,  preceding  constipa- 
tion deserves  especial   consideration.     The  peritoneal   coat  of  the  colon   ifi 
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ooeasionally  involved  in  the  inflammatory  process  (so-called  pericolitis). 
cently.  such  cases  of  acute  febrile  pericolitis  have  been  rejieatedly   obsened^l 
In  all  intljininiatitry  affections  of  the  large  intestine,  a  conniilerable  adinLxttire' 
of   niacroscopically   n,vognizable  mucus  in  the  stools  ia  of  diagnostic   im- 
ptiptanee. 

As  we  liave  ecen  above,  the  stools  in  catarrh  of  the  small  intestines  also 
contain  mucus,  hut  it  is  intimately  mixed  with  tlio  oiher  constituents  of  the 
fe(x's,  and  hence  it  can  usually  he  recognized  only  by  the  microscope.  In 
catarrh  i>f  the  large  intestine,  however,  the  mucus  rather  adheres  to  the  out- 
side of  the  other  constituents,  and  is  often  present  in  large  masses  visible  to 
the  naked  eye.  If  the  catarrh  affects  the  lower  part  of  the  large  intestine 
chiefly^  it  may  be  that  the  intestinal  contents  arc  already  formed  into  firm 
lumps,  whicli  may  suinetimea  be  wholly  or  partly  inclosed  in  a  layer  of  mucus. 
In  acnte  catarrh  of  the  lowest  part  of  the  large  intestine  the  evacuations  are' 
eometimes  composed  chiefly  itf  pure  mucufi,  with  a  greater  or  less  admixture 
of  pus,  aa  is  seen  especially  in  the  '"catarrhal  flux"  (see  the  chapter  on 
Dysentery).  The  more  the  rectum  is  involved  in  the  inflammation,  the  worse 
is  that  painful  feeling  of  tension  and  pressure  at  the  anus  during  and  after 
the  evacuation,  which  we  term  tenesmus. 

Isolated  inflammation  of  the  rectum  (proctitis)  is,  at  least  in  part,  di- 
rectly aciiessible  to  exarninalion  by  the  ruiji;cr  or  by  the  siM?culum.  Painful 
tenesmus  and  an  admixture  of  mucus,  and  especially  of  pus  in  the  stools,  are 
the  chief  fiYmpb)int?  of  the  disease.  In  nvisl  cases,  however,  we  have  to  do, 
not  with  a  primary  disease,  but  with  a  secomlnry  catarrh  of  the  rectal  mucous 
membrane,  as  a  result  of  ililTcrerit  morbid  ctuulitioris  in  the  vicinity  of  the 
rectum,  or  of  new  growtiis,  sypltilitic  processL's,  etc.,  in  the  rectum  itself. 
Periproctitis  (ischiorectal  abscesa)  belongs  to  the  domain  of  surgery,  tnd 
cannot  be  described  hero. 

Intestinal  catarrh  is  divided  into  an  acute  and  a  chronic  form.  ' 

In  the  acute  intestinal  catarrhs,  excluding  the  toxic  inflammations,  we 
class  simple  diarrhea,  which  usually  passes  off  in  a  few  days,  and  the  severe 
enteritis,  which  is  probably  usiialty  infectious,  and  is  attended  by  a  marked 
disturbance  of  the  general  health,  by  fever,  and  sometimes  by  gastric  symp- 
toms also,  as  well  as  by  herpes,  by  occasional  slight  albutninuria,  by  articular 
pains,  etc.  It  lasts  from  three  to  ten  days.  Furthermore,  the  different  forms 
of  acute  catarrhal  colitis  descrilied  above  belong  to  this  category. 

Cholera  morbus  (vide  infra)  is  to  be  regarded  as  a  special  form  of  acute 
infectiouH  inflairiniation  of  the  gastric  and  intestinal  mucous  membranes. 

Chronie  intestinal  catarrh  either  comes  from  an  acute  disease  of  the  in- 
testinal mucous  membrane  or  gradually  develops  indeiiendently.  In  adults 
it  is  by  no  means  a  very  common  disease,  at  least  as  regards  pronounced 
cases.  It  is  observed  with  comparatively  greatest  frequency  iu  drinkers,  es- 
pecially in  habitnally  excessive  beer  drinkers.  Wo  persnrmlly  know  patients 
of  this  stirt  who  hsivc  had  four  or  ilve  watery  stools  for  many  years.  More- 
over, chronic  intestinal  catarrhs  occur  occasionally  in  adults,  as  sequeljp  to 
severe  ncnte  intestinal  disease,  particularly  after  typhoid,  flysenlery,  malaria, 
etc.  The  most  pr<nitniiireil  sympt^tm  «if  flic  di-jcase  is  the  disturbance  of  the 
IkiwcI  movements.  In  some  ca.ses  there  is  continual  diart-lica ;  in  others,  diar- 
rhea alternates  with  obstinate  constipation.     With  a  careful  mode  of  living, 
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the  movements  are  frcrjuently  almost  normal,  Imt  tlicn  even  a  trivial  error 
in  diet,  catthing  coM,  or  ps^ychical  eNcilemt'nt  {vide  supra,  nervous  tliar- 
r]iea)  may  suffice  to  produce  a  diarrfica.  In  reiij>ect  to  the  character  of  the 
stools,  we  may  refer  to  what  has  been  said  alwvo.  The  demonstration  of 
mucus  in  the  stools  is  always  the  most  important  sign.  The  test-irrigation 
of  the  intestines,  introduced  by  Boas,  furnislies  reliable  information  in  this 
respect.  After  previous  evacuation  of  the  bowels,  a  rectal  tube,  connected 
to  a  large  glass  funnel  l)y  means  of  rubber  tii!)ing  (as  in  gastric  lavage,  vide 
suprn,  page  50IJ),  is  slowly  introduced  jier  rectum  as  far  as  possilde  into  the 
large  intestine,  small  "[uantities  of  lukewarm  water  being  meanwhile  allowed 
to  How  in.  The  funnel  is  lowered  as  noon  us  a  desire  lo  dcfi^iate  is  evinced. 
Tl;o  water  flows  liack  into  the  fuimel,  and  frc(|uenl:ly  contains  a  distinct  ad- 
mixture of  mucus,  etc,,  which  permits  us  positively  to  conclude  that  &  catar- 
rhal affection  of  the  large  intcf-tine  is  present.  The  subjective  symptoms  of 
chronic  iiitestiual  catarrh  consist  of  various  unpleasant  and  ]>ninful  sensa- 
tions (pressure,  horbory^nn,  colics),  which  ap]H'ar  parlicnhirly  nfter  errors 
in  diet,  and  may  become  extremely  disagreeable  to  the  jiutient.  In  some  cases 
the  general  nutrition  Buffers  very  little,  while  in  others  gradually  marked 
emaciation  and  prmiounced  nnoemia  develop. 

Treatment. — Most  r.f  tlte  miidor  cases  of  acute  intestinal  catarrh  need  only 
a  dietetic  treatment.  If  the  patient  avoids  all  injurious  substances  f(»r  a  few 
days,  lie  recovers  completely.  I'he  dilTereut  gruels,  such  aa  barley  and  oat- 
meal gniel,  and  also  weak  broths,  milk,  and  tlioroughly  toasted  bread,  or  the 
German  zwieback,  are  generally  regarded  as  the  irvost  suitable  food.  The 
coarser  vegetables  and  fruits,  fat  meat,  and  brown  bread,  are  to  be  avoided  as 
much  as  possible.  The  best  Iwverage  is  tea,  or  claret  diluted  with  water.  In 
other  respects  we  may  refer  to  the  dietetic  rules  laid  down  under  the  treat- 
ment of  chronic  gftstnc  catarrh. 

It  is  also  an  important  rule,  confirmed  by  much  experience,  to  keep  the 
abdomen  warm.  Children  should  always  stay  in  lied,  antl  adults  should  do  so, 
at  least  in  all  severe  cases.  It  is  a  gmid  plan,  particularly  in  cliildren,  to  pro- 
tect the  abdomen  from  cidd  by  a  flannel  hand. 

In  nujiiy  iif  the  mild  cases  it  is  scarcely  necessary  to  use  inlcrnid  reme- 
dies. Gum  mixture  (T.  U.)  f»r  almond  mixture  is  a  good  jyrc.^cription  if  there 
is  no  otlier  special  indication,  but  in  severe  cases  further  meilicatiitn  may  be 
proper.  Tf  we  have  reason  to  suspect  Bomc  irritating  ingosta  or  a  collection 
of  feces  as  a  cause  of  the  intestinal  eatairb,  a  cathartic  acts  favorably  at  the 
beginning  of  the  treatment  in  s])ite  of  the  existence  of  diarrhea.  Our  best 
catbariic  in  such  cases  is  castor  oil  or  calomel.  In  all  those  cases  in  which 
many  thin  dejections  jmiiit  to  a  greatly  increased  peri'^talsis  of  the  intei^tine, 
we  use  astringents,  esj>ecial]y  opium,  wliich  we  give  in  the  form  of  the  simple 
tincture  or  the  wine  in  dnses  of  10  to  1.5  drops,  one  to  three  times  a  day; 
or  as  a  prnvder,  0.-5  to  1  gr.  (gm.  0.0,T  to  fl.Orj)  of  opium  with  1  gr.  (gm.  11.0.5) 
of  sugar,  two  or  three  times  a  day.  It  is  also  well  to  combine  the  opium  with 
some  mucilaginous  vehicle,  as  2  parts  of  laudanum  to  150  of  gum  mixture  or 
decoction  of  salep  (P.  G.),  a  tableapoonful  every  two  or  three  hours.  Tannic 
acid  and  tlie  like  are  seldoni  employed  in  acute  enteritis. 

If  there  is  severe  colic,  opium,  or,  under  some  circumstances,  ah  injection 
of  morphin  is  the  best  remedy.     In  milder  cases  it  is  BufEcient  to  apply 
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is  necossarv  t(»  prescribe  a  cathartic,  Riitli  as  rastdr  oil 

If   there   Is   painful   tenesnuw,   it   is  usually   relieved   by  suppositories  of 
cacao  butter  conl«tn!ii<;  extract  of  opium. 

In  chronic  intestinal  catarrh  a  careful  regulation  of  the  diet  is  of  tl 
greatest  importance.    To  be  avoided  are  fruits  and  sour  or  greasy  dishes,  h 
digestible  vegetaltles  and  puddings,  coarse  bread,  and,  above  all,  beer:  and 
be  recommended  are  1en<k*r  lean  meat  (sirloin),  sweetbread,  fish  that  are  no\ 
oily  (such  as  trout  and  pike),  potato  purh,  and  particularly  soft-k»oiled  ri< 
and  sago.    In  regard  to  eggs  and  milk,  individual  experience  must  decide. 

As  beverages,  M'arm  or  cold  tea,  coi'oa,  red  wine  an<]  water,  and  particularh 
huckleberry  wine,  which  wo  have  used  a  great  deal  with  good  resalts,  are 
be  rci'umtocnded.     Acorn  cocoa  is  also  freijuently  of  value. 

Meiliciiml  treatment  is  directed  cliielly  against  the  chronic  diarrhea.     Xei 
to  opium,  tlu'  astringents  rank  first,  espi'cially  tannin,  tannigcn   (ncetyltj 
nin)  anfi  tunnnlbin  (tjiniiin  albuminate)'     Tl»*  two  last-named  remedies  haw 
now  almost  entirely  rcphicod  tannin.     They  are  employed  in  dosos  of  7  to  1 
gr.   (gm.  0.5  to  1)   several  times  daily,  cither  alone  or  in  combination  wil 
opium.     The  older  astringents,  such  as  radix  Colombo,  Lignum  campechi^ 
anum,  catechu,  etc.,  are  now,  perhaps  undeservedly,  only  rarely  prescril>e< 
Among  llie  metullic  remedies,  ueetate  of  lead  deserves  a  trial.    The  j>re]:Mira- 
tions  of  liismuth  are  freijuently  of  decided  Uenelit — viz.,  bismuth  subnitrate,! 
bisjnulh  salicylate,  and  beunaplilhol  bibiiiuth   (urphol);  these  remedies  are] 
also  frequently  combined  with  opium  (e.  g.,  bismuthi  salicyl.,  gr.  v  [gm,  0.3] 
extr.  opii,  gr.  J  [gni.  O.t)?]  ;  sacch.  albi,  gr.  v  [gni.  0.3),  three  powders  daily), 
In  some  cases  of  chronic  diiirrhca  the  use  of  lime  is  recommended   (calcium 
phosphate  and  carbonate,  equal  parts,  a  teaspoonful  in  a  glass  of  plain  or] 
carbonated  water  three  times  daily). 

In  case  the  ofTensive  odor  of  the  discharges  indicates  nhnornial  decomposi- 
tion in  the  intestinal  canal,  we  employ  naphtliatin  in  doses  of  1.5  to  5  gr. 
(gm.  0.1  to  OJJ)  several  times  a  day.  We  often  have  to  try  various  remtHliea, 
in  a  particular  case  before  we  find  one  that  is  efficient.  Great  care  should  be 
exercised  that  Ihert?  be  no  long  periods  of  constipation;  if  necessary,  we  may 
use  injections,  suline  laxatives,  or  castor  oil. 

in  all  cases  in  wJiicli  tla'  symploms  point  to  a  serious  affection  of  the^ 
large  intestine,  loi'al  medication  cnn  be  employed. 

We  irrigate  the  large  intestine  daily  with  weak  astringents,  and  sometimes 
with  disinfectants.  The  necessary  apparatus  is  very  simple.  It  consists  ^^  ■ 
a  hn-i^i'  glass  funnel,  to  which  a  hiIiIht  tube,  jdmut  half  a  meter  long  and  with( 
a  proper  tij>,  is  atlached.  We  may  very  well  w^i},  for  an  end  ])iece  to  be  intro- 
duced into  the  rectum,  a  long,  soft,  elastic  a'.sophagcat  tul)e,  which  can  easily 
be  pushed  quite  high  up.  The  fluids  used  for  irrigation  must  always  be 
warmed  to  about  85"  F.  (30^  G.).  and  should  be  allowed  to  run  in  gradually 
and  slowly.  The  amount  of  fluid  used  for  erne  irrigation  should  be  2  to  3 
pints  (1  to  1,5  liter),  or  sometimes  more.  The  patient  keeps  on  his  l»aek 
during  the  irrigation.  The  knee-elbow  position,  which  is  much  more  uncom- 
fortable than  the  dorsal,  ia  only  occasionally  ncvcssar}'.  The  fluids  most  used 
are  a  one-  or  two-per-cent  solution  of  salicylic  acid,  solutions  of  salicylic  and 
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himc  acitls  combined,  a  one-per-cent  tannin  solution,  or  a  solution  of  ace- 
tate of  lead  (1  (o  1,000),  diluted  Hmewater,  eic.  injections  of  bismuth 
(10  to  15  parts  in  I,Ono  of  waU;r)  arcs  tiltn}  otLiiffioimlly  omplnyotl  with  mccess. 

Good  results  art-  often  obtained  in  chronic  intestinal  catiurli  by  drinking 
the  waters  at  Carlsbad,  Tarasp,  Kissingen^  Marienbad,  or  Hoinhurg,  particu- 
larly in  cases  with  occasional  constipation- 

It  is  of  great  practical  importance  to  distintrxiish  the  genuine  cases  of  chronic 
intestinal  catarrh  with  an  anatomical  basis,  from  the  eonunon  nervous  disturb- 
ances of  the  digestive  tract.  Not  infrequently  the  most  diverse  symptoms  on 
the  part  of  the  intestine,  including  colic,  irregidarity  of  the  bowels,  etc.,  appear 
as  part  of  a  general  neurasthenia  or  nervousness.  As  a  ride,  the  nervous  intes- 
tinal disturbances  come  on  in  attacks.  The  patients  are  very  well  at  times,  while 
at  other  limes  without  any  sufficient  cause,  or  after  slight  colds,  errors  in  diet, 
and  even  psychical  exciti'iuent,  very  disagreeable  symptoms  occur,  such  as  pain- 
ful sensation  in  the  abdomen,  l>orl)orygmi,  colics,  sudden  diarrhea,  passage  of 
mucus,  etc.  Evidently  we  are  dealing  with  conditions  of  increased  intestinal 
irritability  which  manifest  themselves  in  some  cases  more  in  abnormal  peristal- 
sis, in  others  UK>re  in  abnormal  secretion.  In  most  of  such  cases  there  is  little 
Iwnetit  from  internal  remedies  and  strict  diet,  while  appropriate  general  treat- 
ment with  Cold  water,  electricity,  g>'mnastics,  and  massage  is  often  attended  with 
the  best  results.  Witli  regard  to  {bis,  compare  also  the  chapters  on  Nervous 
Dyspepsia  and  on  Habitual  Constipation. 


APPENDIX 


Hembranons  Enteritis  and  Mucoub  Colic. — The  name  of  membranous  en- 
teritis or  mucous  colic  is  applied  to  a  condition  which  is  not  very  uncommon, 
and  is  therefore  of  practical  importance.  It  is  characterized  chiefly  by  the 
habitual  or  periodic  discharge  with  the  feces  of  a  great  abundance  of  mucus, 
in  the  form  of  membranes.  The  disease  is  observetl  especially  in  women,  but, 
in  rare  cases,  also  in  men.  It  is  noticeable  that  the  patient  is  almost  always  a 
nervous,  hysterical,  or  hypochondriacal  individual. 

In  many  cases  a  discharge  of  the  mcnd)ranes  takes  placo  in  separate  attacks, 
which  occur  eitlier  daily  or  at  longer  intervals,  and  are  assoriatwl  with  severe 
colic  (*'  mucous  colic").  Tlic  membranes  are  gray  or  rcd<iish  grny»  uml  often 
cylindrical  or  rolled  up  in  a  l)all.  They  consist  mainly  of  mucin — sometimes, 
it  is  said,  of  albuminoid  matters  also — and  examined  under  a  microscope  they 
are  usually  found  to  contain  i^n  unusual  amount  of  desquamated  cylindrical 
epithelium,  with  a  very  sinnll  munbcr  of  leucocytes,  and  perhaps  also  a  few 
crystals  of  triple  phosj)hate  and  cholesterin.  In  other  cases  there  are  scarcely 
any  attacks  of  colic,  but  merely  a  persistent  discharge  of  the  above-descril>ed 
membranes  and  bits  of  mucus.  The  true  discharges  of  the  bowels  are  almost 
always  very  sluggish  and  very  hard. 

There  is  still  miuh  uncertainty  as  to  the  true  nature  of  this  diseased  condi- 
tion. Whether  there  is  a  genuine  "  enteritis  "  is  doubtful,  at  least  with  regard 
to  many  oases.  The  noticeably  frequent  association  of  the  disease  with  hys- 
teria and  neurasthenia  seem  to  indicate  nervous  causes  for  the  exaggerated  pro- 
duction of  mucus.  Tlie  formation  of  the  membranes  probably  takes  place 
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tliruiigh  tliG  rolling  up  of  tlie  mucus  in  the  depths  of  the  longitmlinal  fnliT*;  of 
tlie  colon  during  its  cramp-like  contractions. 

The  course  of  the  disease  is  usually  tedioue,  hut  complete  rei-overy  iuaj 
o(!(vur;  liierc  is  no  danger.  The  nutriliun  of  Ihu  [mtient  may  reniaiu  perfoctly 
nnriMul,  hut  in  some  oases  it  is  groaliy  inipairwl.  This  dfpt'uds  chiefly  upon  the 
character  of  the  food  taken  anil  the  other  nervous  Kvmptoinii  jirescnt. 

The  Ireatment  Is  partly  Iwal  and  partly,  or  rather  chiutly,  general,  for  tlie 
euro  of  the  asHociatrd  lU'urasllu'nia. 

For  local  trenlnunt,  o'x\  injections  are  to  he  particularly  rGconimendcd 
(daily  injections  of  ahout  500  c.c.  wanned  olive  or  poppy  tiil),  or  injectinns  of 
weak  solutions  of  bicarhonate  of  soda  or  greatly  diluted  liuiewater.  The  ex- 
isting tonstipation  should  ahso  he  treated  with  a  suitable,  not  too  careful,  diet, 
by  massage  aiul  mily  in  cases  nf  ahsolute  necessity  with  intcrnnl  cathartics.  For 
severe  colicky  pains  we  prescrihe  iiot  poultices  and  suppositories  of  opium  or 
extract  of  helliidonna.  The  very  im])ortant  general  treatment  consists  princi- 
pally in  cohl-watcr  cures  (half  hatlis,  rub  downs,  compresses),  fresh-air  treat- 
ment (s*'ashnrc,  mountains |,  electricity,  etc. 

Of  late,  severe  cases  of  moiahruni»u.s  colitis  have  heen  repeatedly  treated, 
QS  have  indee<l  severe  inflammatory  atYcctioiis  of  the  colon,  by  making  an  arti- 
ficial anus.  In  this  way  tlie  diseased  mucous  membrane  of  the  colon  is  pro- 
tected from  irritation,  and,  moreover,  drugs  can  he  ajiplied  to  it  throu^^h  the 
artificial  opening.  The  autlior  lias  been  able  to  convince  himself  of  the  ellicacy 
of  this"  treatment  in  some  very  obstinate  cases. 


CHAPTER    II 

CHOLERA    MORBUS 
{ChoUra  nottTtu.     Choltrxi  infantum) 

Bv  the  name  "cholera  morbus  '*  we  mean  an  acute  disease  of  the  stomach 
and  intestinal  canal  of  a  definite  form,  whose  syraptoras  in  scveite  cases  greatly 
rf'jtcnihle  those  of  genuine  Asiatic  cholera.  It  is  in  the  highest  degree  probable, 
from  (lie  wluile  course  of  the  disease,  that  cholera  morbus  also  depends  upon  an 
«iu(i»  inftH'tion  of  the  body  by  a  specific  germ;  but  this  germ  has  not  yet  been 
identitii'tl. 

Cholera  morbus  comes  on  usually  as  an  epidemic,  and  almost  exclusively  in 
\\\v  hot  Kunimor  months — June  to  August,  Hence  it  is  often  termed  summer 
choh'iM.  Children  in  the  first  two  years  of  life  are  chiefly  attacked,  e!>pecially 
tbojio  w'hi»  are  artificially  fed  or  who  have  rccenlly  been  weaned.  The  disease 
hUo  nItiiekH  older  children  and  adults,  hut  much  more  rarely. 

Thi'  r<ymrttonKS  of  cholera  morbus  are  those  of  a  severe  acute  gastroenteritis. 
Tho  diMeaw  begins  sudilcnly,  or  after  some  slight  warning,  with  violent  vomit- 
iux  Mild  w'vere  diarrhea.  In  some  cases  one  of  these  symptoms  predominate.-, 
and  in  othcr«  the  other.  The  vomitus  consists  partly  of  the  food  taken,  and 
partly  of  a  »limy,  watery  substance.  The  stools  at  first  retain  their  fecal  char- 
Mvler.  but  they  soon  become  more  colorless  and  more  watery,  so  that  they 
ioinctiuuNi  ttjtprouch  the  well-known  rice-water  appearance  of  the  stools  in  gen- 
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nine  cholera.  Abdominal  pain  is  usually  absent,  but  a  feeling  of  pressuro  and 
conj?traint  in  tho  epigiistriuni  is  often  prcsont.  The  diminished  secretion  of 
urine  and  the  frequent  miiscuiar  pains  cause  the  whole  type  of  the  disease  to 
resemble  genuine  cholera  still  more  closely.  There  is  sometimes  a  cutaneous 
eruption  nvH-inbling  roseola. 

Tho  severe  ennstitutiniia]  disturbance  is  e8pecifllly  eharactcristic.  The 
patient  becomes  extremely  dull  and  has  a  wasted  look,  the  voice  is  weak  and 
hoarse,  an  unqucni'liahle  thirst  t^ets  in.  tlic  pulse  is  very  sniaU,  the  skin  of  the 
face  and  the  extremities  is  canl  and  livid;  in  slmrt.  we  have  the  proiuuiiieed 
picture  of  n  );;encral  cnllapso.  The  body  lieat  al^;o  falls,  although  nt  tho  iirst 
stage  (d'  tho  disease  there  is  often  a  rise  of  teinperuturc. 

|Tlie  temperature  is  always  high,  even  during  the  stage  of  collapse,  when 
the  skin  and  oxtrciniticB  are  cool  to  the  touch :  if  the  thermometer  is  introduced 
into  tlie  nvtuin — gcuerally  the  best  place,  by  the  way,  to  take  the  t(  tnpi'niture 
in  young  ehihlren — it  will  rise  to  lol*^  to  103''  F.,  and  is  more  apt  to  reach 
104"  to  107"  F.  This  shows  that  inflammation  plays  a  large  part  in  the  pathol- 
ogy of  the  disease.] 

The  picture  of  a  severe  general  disease  is  especially  prominent  in  cholera 
infantum.  In  severe  cases  of  this  form  of  the  disease  the  general  restlessness, 
which  at  first  exists,  rapidly  passes  into  somnolence.  The  child  lies  with  sunken, 
half-closed  eyes,  the  conjunctivae  are  slightly  injected,  the  corncic  are  cloudy, 
the  face  is  pale  and  cyanotic,  the  fontanelles  are  depressed,  the  skin  is  cool,  and 
the  pulse  is  small  and  frequent  and  it  can  scarcely  be  eounteil.  Amidst  these 
symptoms,  death  comes  on  in  coma  or  with  slight  convulsions.  There  can 
scarcely  remain  room  for  doubt  that  these  severe  cases  of  gastro-enteritis  are  of 
infectious  origin,  and  that  the  constitutional  sjTiiptoms  are  the  result  of  toxic 
nnitters  generated  in  the  intestine  under  the  iuflm-nce  of  the  mieroijrganisms. 
Another  peculiar  symptom  which  ocour:i  in  severe  cholera  infiuilum  ir^  the  so- 
called  sclerema  adipobum.  While  the  temperature  keeps  sinking  the  extremities 
become  peculiarly  slifl  and  rigid,  and  the  skin  grows  pale  and  firm.  Ttiis 
phenomenon  is  caused  by  the  fat  in  the  fat  cells  of  the  sulieutaneous  connective 
tissue  stitTcning  as  a  result  of  the  low  [superficial]  tcmperalure. 

The  mortality  of  children  with  cholera  infimtum  is  very  marked,  especially 
in  large  cities,  and  among  the  poorer  classes  of  society.  Severe  cases  usually 
end  fatally  in  a  few  days,  but,  on  the  other  hand,  many  cases  recover,  either 
because  the  course  of  the  disease  from  the  first  is  not  so  severe,  or  because  cases 
apparently  hopeless  take  a  favorable  tijm.  Jn  adults  it  is  estremely  rare  to 
see  cholera  morbus  terminate  unfavorably.  Patients  also  recover  quite  rapidly 
from  apparently  severe  conditions,  although  the  stomach  and  intestines  often 
remain  rather  sensitive  for  a  long  time. 

The  anatomical  appearances  in  children  who  die  of  cholera  infantum  usu- 
ally contrast,  from  their  insignificance,  with  the  severe  symptoms  observed 
during  life.  The  catarrhal  aiTeetion  of  the  gastric  and  intestinal  mucous  mem- 
branes is  not  at  all  prominent  in  the  cadaver,  and  l!ie  solitary  follicles  and 
Peyer*s  patches  show  only  a  slight  swelling.  A  careful  microscopic  examina- 
tion of  the  intestinal  iruicous  membrane  shows,  liowi'ver,  quite  si'vere  inllam- 
mation.  The  other  lesions  which  are  most  frc(iucntly  seen  arc  lobular  atelec- 
tases in  Uie  lungs,  venous  hypenemia  and  frrlema  of  the  pia  mater,  and  slight 
lefiions  of  tlie  kidneys. 
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The  diagnosis  of  cliolera  morbus  presents  no  difficulty  if  the  charocteristia 
symptoms  of  the  di^eafte  are  present.  The  distinction  Jx'tween  it  and  g«'nuiiie 
Asiatit.*  L'holeni  ui?wl  to  be  occafiionally  quite  ditficult,  and  it  wa.s  rendered  po^ 
nible  only  by  eonsidering  the  a^tiologica!  factors,  and  the  evident  connectioa 
between  the  individual  cape  and  other  eases  of  undoubted  cholera.  By  Kwh'i 
discovery  of  the  cotnnia  liaeillufl  in  Asiatic:  eholera  the  distinction  between  the 
two  diseases  has  nnw  hreonio  ub^ohilefy  tvrlain.  In  all  suspieious  ca»e^,  then- 
fore,  we  must  examine  Ibe  deji'cl  ions  for  coiiima  bii<"iili.  and  upon  the  re.«ult  of  i 
this  examination  depends  the  dclerminatton  of  Ihi;  proprr  means  of  prophy-M 
laxis.  ™ 

The  treatment  of  cholera  morbus  in  adults  must  be  first  to  take  special  care 
to  limit  (he  ilic't.  The  fnod  should  be  only  gnicls,  or  at  most  Itroth  and  milk. 
It  is  a  good  plan  to  give  the  milk  ieed,  and  in  small  amounts.  The  distressing 
thirst  is  best  relieved  by  cracked  Ice  or  cold  tea.  Wine  (iced  champagne)  is  to' 
be  given  if  the  general  weakness  becomes  markcvi. 

Among  drugs,  opium  is  the  most  efTcclive  lomedy,  and,  whether  in  powder, 
as  tlie  extract,  or  in  liquid  form,  as  laudanum,  it  is  the  first  tlnng"  to  use  to 
relieve  the  diarrhea  and  vomiting.  All  otluT  remt^lios,  sueh  as  nitrate  of  silver, 
are  quite  subordinate  to  opium.  We  may  combine  small  doses  of  calomel  with 
the  opium.  If  there  is  a  severe  collapse  which  threatens  life,  it  is  advi^^ablc  tO' 
make  a  subcutaneous  injection  of  water  containing  O.fi  per  cent  of  salt. 

In  the  case  of  children,  it  is  best  to  discontinue  milk  entirely  for  s^everal 
days,  or,  at  the  most,  to  give  ice-cold  milk  by  the  teaspoonful.  A  suyiply  of 
fluids  is  alone  essential,  either  in  the  shape  of  boiled  water  or  weak  tea  (chamo- 
mile tea).  Mucilaginous  drinks  (thin  gruels)  and  albumin  water  must  also 
be  used  only  witli  care. 

We  should  nither  hesitate  in  prescribing  opiates,  although  here  small  dosee 
of  opium,  I  or  '^  drops  of  laudanum  according  to  tfie  age  of  the  child,  may  often 
be  indisjK'nsable.  In  fresh  eases  calomel  luis  obiaiiied  a  great  rcputntifm.  a 
sixth  cif  a  grain  (gm.  <i.(H  )  two  ur  three  times  a  day.  If  uotbing  will  etay  nu 
the  stonuu-h,  we  may  try  a  subculaneous  injwtion  of  0,*>  per  cent  saline  solu- 
tion. If  there  are  symptoms  of  severe  collapse,  we  should  immediately  employ 
hot  Imths  at  100°  F.  (30°  K.),  with  the  addition  of  10  to  15  ounces  of'mnstard 
(gm.  300  (o  ."jOO)  and  hot  packs,  as  well  as  such  stimulant s  as  camphor  or  alco- 
hol subcutiinefuisly.  To  guard  against  desiccation  of  tiie  sclera  and  cornea, 
the  eyes  should  be  covered  with  compresses  moistened  with  solutions  of  acetate 
of  lead,  corrosive  sublimate,  etc. 


CHAPTER    III 


IXTESTTNAL   CATARRH   OF   CHILDREN 
(Pedatrophy.     Acute  and  Chronic  Inteatinai  Disturhmcea  of  Children) 

TuKgrj-at  frcfpiency  and  the  practical  imfiortnncc*  of  the  '*  dyspeptic  con- 
ditions" in  children  in  tlie  lirst  years  of  life,  which  conditions  are  a.ssociated 
with  severe  disturbances  of  nutrition,  justify  a  short  description  of  them,  but 
we  must  refer  \n  the  special  manuals  on  children's  disea.scs  for  a  detailed 
account. 
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etiology  and  Fatholo^cal  Anatomy, — Tlmt  flist'as«'s  of  the  digestive 
or*i^;»riH  play  so  hirge  u  part  in  thililrcn's  Imiihlts  it*  owinij,  on  ihc  oiii'  luintl.  to 
tite  i^n*a\  sonaitiveness  which  the-  inl^iutilL'  or^aiii^tn,  nml  piirtitularly  its  di^ost 
ive  apparatus,  shows  to  t)ie  irritants  which  are  brought  in  amttict  with  thoni, 
and,  on  the  other,  to  tlie  too  coininon  mistakes  wliich  tlic  child's  parents  and 
nurses  show  in  its  foodiug.  Of  course  it  is  not  always  ignoranc-e  and  neglect, 
!)ut  often,  unfortunately,  poverty  and  want  which  cnuse  children  to  suffer,  and 
explain  the  lernhle  uiartiility  in  the  lirst  years  of  life. 

The  fjini[ile  fact  tliiit  by  far  the  lar^T  number  of  cliildren  who  suffer  from 
dyspeptic  and  atropluc  conditions  are  fi'd  iirtificially,  leads  us  to  the  belief  that 
the  cause  of  most  intestinal  diseases  of  children  is  to  be  nought  for  in  a  defective 
and  insullieient  dietary. 

It  has  been  determined  statistically  that  the  mortality  of  bottle-fed  in- 
fants is  approximately  twenty  times  <rreater  than  that  of  broatit-fed.  For  a 
time  there  was  a  tendency  to  ascribe  the  detrimental  inlhience  of  artificial 
fectling  principally  to  impurity  of  the  milk,  i.  c,  to  infectious  causes.  Fliigge,- 
Czerny.  and  others  have,  however,  shown  that  the  use  of  sterilized  food  has 
no  marked  influence  on  infant  mortality.  Though  the  deleterious  action  of 
bacteria  (vidf  in[m)  can  by  no  means  be  entirely  disre^^urded.  the  chemical 
and  hiologieal  dilTeriMU'cs  bt-lween  mother's  milk  and  all  artifu-ial  foods,  and, 
above  all,  the  quantilative  differences  in  the  composition  of  the  different  arti- 
ficial foods,  furnish  in  themselves  a  number  of  causes  for  disease.  These 
noxious  causes  and  their  sequela'  have  hi'cn  studied  in  iletail  for  the  different 
classics  of  artificial  fooils  (Czerny).  Tfie  harmful  action  of  cow's  milk  is  due, 
perhaps,  partly  to  the  chemical  peculiarities  of  its  protcids  (ride  infra), 
jiarily  to  its  distinctive  enzymes,  and  partly  to  an  admixture  of  noxious  sub- 
stances derived  from  the  fo<lder  eaten  by  the  cows,  etc.  In  the  first  place, 
the  "ovcrfcediiif:"  of  infants  with  prot-eids,  and,  above  all,  the  continuous 
oveniliiuuiant  supply  of  fats,  play  a  very  important  role  in  the  "  milk-diet 
disorders."  Another  class  of  nutritive  disorders  is  to  be  ascribed  to  the  very 
common  use  of  gruels  (Mehhuppm)  and  similar  preparations  as  food  for 
infants  (so-called  farinaceoiis-diet  disorders).  Here  both  (he  continued  lack 
of  fats  and  also  an  insufficient  su|)ply  of  proteids  and  salts  play  a  role.  To 
what  extent  the  too  early  administration  of  e^gs  and  meat  can  prr>duce 
proteid-diet  disorders,  due  to  the  specific  action  of  "  hetero-albumins,*'  baa 
not  yet  l>een  determined  with  certainty.  The  a.-^sumption  of  some  pcdiaLrists, 
that  the  proteid  of  cow's  milk — i.e.,  casein — is  particularly  iudi*<estible  and 
hnrmful.  has  not  bwn  conclusively  provc<L  In  isolated  eases,  again,  nutritive 
distM'ders  due  to  gelatin  have  occurred  from  the  coiUinutii  administration  of 
strongly  gelatinous  broths  prepared  from  calves'  bones. 

Besidey  incorrect  feeding,  in  regard  simply  to  f|uality  or  f[uantity,  in- 
fectious influences,  as  already  stated,  also  play  a  great  part.  Pathogenic  bac- 
teria are  fKieasionally  introduced  as  such  into  the  stomach  and  intestines  witli 
the  food.  (Jr,  wc  are  dealing  with  bacteria  normally  present  m  the  digestive 
tract  which,  however,  under  peculiar  conditions  have  increased  in  nundwrs 
and  possibly  alsii  in  virulence.  In  FjMte  of  (uariy  investigations,  it  has  not 
been  eon<'!usiveIy  deterniiiu'il  which  fiarlicubir  group  of  bacteria  is  to  be  con- 
sidered the  principal  cause  of  the  dysjMjptie  conditions  in  children.  In  inauy 
cases  virulent  types  of  the  bacillus  coH  appear  to  play  the  chief  role;  in  other 
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casefif  fitreptocncci,  diplococci,  etc.    The  infectious  nature  of  t}ie  disease  has 

a  rt'Iatinri  to  tin*  furl  liiiit  ilvspeptir  emulitious  arc  niuch  more  fri*<|ueiit  clurinj; 
the  wuiiiiiuT  than  the  winter  immtlis.  It  should  he  remarked,  however,  tfut 
the  deleterious  action  of  the  bacteria  must  be  frerinently  regarded,  not  a*  ft 
true  infection,  hnt  rather  as  an  intoxication,  since  the  food  becomes  dtvom- 
poHcd  l»y  bacteria  either  before  l>eing  administered  or  afterwards  in  the  di- 
gestive tract.  In  this  way  a  nurnl)or  of  toxic  substances  are  produced  ('*  ali- 
mentary toxicosis,"  according  to  Czerny  and  Keller).  It  is  mainly  the  aciila 
produced  by  decomposition  of  the  milk  sugar  and  the  fats  (lactic  acid,  fattf 
acids,  etc.),  but  occasionally  also  the  fermentation  proilucts  of  the  farinaceous 
carbohydrates,  which  cause  diarrhea,  increased  prrni notion  of  mnciis  in  ihe 
intestines  and  general  toxic  disorders.  Some  of  the  clinical  pictures  have  a 
strong  resemblance  to  acid  intoxications  (acidosis,  as  in  diabetic  coma).  Par- 
ticular attention  should  also  be  paid  to  the  loss  of  water  from  which  the  body 
suffers. 

Symptomatology. — With  this  conception  of  the  symptomatology    of  tlie 
disease  as  the  exprei^sion  of  a  biieterial  intoxication,  the  strikingly  ine^ig'niiicant 
anatomical  cliangea  found  at  the  autopsies  of  children  who  have  died  of  ''in- 
testinal  catarrh "  entirely   cfiineidc.     What  were   formerly  considered   to   be 
signs  of  organic  intestinal  disease  have  been  shown  in  many  instances  to  be 
merely  post-mortem  changes.     Nevertheless,  the  swelling  of  tlie  foliiclea   (fol- 
licular catarrh)    is  occasionally  striking.     Follicular  ulcers  also  occur.      In 
other  cases  an  atropliy  of  the  mucous  membrane  is  the  main  change.     Chronic 
thickening  and  redundancy  of  the  mucous  membrane  are  of  rarer  occurrence. 
In  most  of  the  severe  cases  the  large  intestine,  ami  also  the  lower  portion  of 
tlie  ileum,  are  the  chief  seat  of  the  changes.    We  often  find  a  swelling  of  the 
mesenteric  lymph-glands,  and   also  a  fatty  liver.     In  the  lungs  extensive 
atelectases  or  nodules  of  catarrhal  pneumonia  often  develop  as  a  result  of  the 
imperfect   respiration.      Other  not  infrefpieiit  complications  resulting   from 
the  general  infection  or  intoxication  are  otitis,  nephritis,  cystitis,  etc.     The 
symptoms  of  the  dyspeptic  disturbances  are,  in  the  first  place,  those  due  to 
the  intestinal  trouble,  and,  secondly,  the  quite  rapid  disturbance  of  the  child's 
general  nutrition. 

The  condition  of  the  stools  is  the  most  important  intestinal  symptom.  The 
normal  dejection  in  children  until  they  are  weaned  is  of  the  colof  of  the  yolk 
of  an  agg,  of  a  rather  pasty  consistence,  and  of  a  faintly  sour  smell.  In  most 
intestinal  disturbances  the  stools  are  more  frequent,  six  or  seven,  and  even 
more,  a  day.  The  stools  are  not  of  an  even  consistence,  hut  contain  flocculeut 
and  hiiiipy  masi^es,  which  look  as  if  they  had  been  chopped  up.  Or,  they  are 
thinner,  more  watery,  contain  large  flakes  and  lumps  (undigested  hits  of 
casein  and  other  remains  of  the  fot)d),  as  well  as  a  marked  admixture  of  mucus, 
either  as  "  sago  grains  "  or  larger  glassy  masses.  Tlie  odor  of  the  stools  t>e- 
comes  fetid,  the  reaction  is  frcijuently  alkaline,  the  color  throughout  or  in 
part  is  fre(]iiently  distinctly  greeu.  This  green  discoloration  probably  de- 
pimds  principally  on  a  decomposition  of  the  bile  pigments.  Whether  bacteria 
also  play  any  role  in  this  process  is  still  <loribtful.  Sometimes  the  stools  do 
not  acquire  the  green  color  until  after  they  liavo  ho^^n  passed.  With  the 
microscope  we  find  in  severe  cases,  besides  particles  of  food,  leucocytes  and 
epithelial  cells,  threads  and  clumps  of  mucus,  and  innumerable  bacteria  of 
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all  sliapes.  There  are  also  crystals  of  triple  pliosphates,  wlien  the  bIooIs  liave 
an  alkaliiH!  R'aotinn,  and  ni-cdlf-shaped  t-rvstali*  of  the  fatty  acids,  as  well  as 
jilutcs  of  C'liolesterin,  whwi  tlic  disoliar^^i's  are  aeid.  Small  quantities  of  blood 
are  also  ncfasionally  found  in  the  stools,  whieli  niiturally  always  points  to 
more  marked  anatomical  changes  in  the  intestinal  wall.  Certain  forms  of 
enteritis  are  characterized  by  exceedingly  imperfect  absorption  of  fats.  The 
stools  are  then  light  yelhiw  or  greenish  yellow,  and  of  a  thin  consistence; 
they  smell  stron|;ly  of  fatty  acids,  and  contain  a  very  plentiful  amount  of 
iindij^eMtcd  fats   (so-called  "fatty  diarrhea"). 

There  is  no  definite  distinction  in  regard  to  the  dejections  in  catarrh  of  the 
large  and  of  tlie  small  intestines.  On  the  whole,  the  rule  holds  that,  in  catarrh 
of  the  small  intestines  chietly,  tlie  stools  are  larger,  they  are  passed  with  more 
wind  or  gas,  and  show  a  more  uniform  consistence;  while  in  catarrh  of  the 
large  intestine  they  are  smaller  but  more  frequent,  ten  or  twenty  a  day,  are 
passed  noiselessly,  are  associated  with  teneamuH,  and  show  a  different  couBist- 
ence  in  their  various  partn,  jiartly  nornuit,  partly  thin,  partly  slimy,  etc.  Ex- 
amination of  the  ahdoineii  ruvcals,  as  a  rule,  iji  uatarrli  of  the  small  intestine 
that  the  abdomen  is  much  swollen,  while  in  catarrh  of  the  large  intet-tine  it 
is  often  deeply  siinken.  The  tissnes  ahout  the  anus  are  often  red  and  sore 
and  the  muoous  memhrnne  prolapsed. 

The  liver  ts  often  enlarged  and  distinctly  palpable,  and  sometimos  the 
spleen  also.  The  swollen  mesenteric  glands  can  lie  felt  in  isolated  cases.  We 
often  find  disturhaneea  in  the  stomach,  vomiting,  eruetationfl,  ete.,  as  well  as 
trouble  in  the  intestines.  There  may  be  thrush  in  the  mouth,  or  the  develop- 
ment of  aphthous  ulcers.  Among  other  complications,  we  see  dificascs  of  the 
res])initory  tract,  including  hrnnclulis,  alelcctasiH,  and  catarrhal  pneumonia; 
also  albuminuria,  eczema,  funmeulosig,  otitis,  nervous  disturhfliices,  etc.  Ra- 
chitic and  tuhorculous  changes  in  the  lungs,  intestines,  and  lymph-glands  may 
be  combined  witli  the  intestinal  catarrh. 

In  almost  all  hmg-continued  cases,  however,  the  general  disturbance  of 
nutrition,  the  atro})hy  (*' pedatrophy,"  "  athrei>sia  *')  of  the  chiUl,  takes  the 
foreground  in  the  picture  of  the  disease.  Accurate  observation  of  the  body 
weight  through  weekly  or  biweekly  weighings  is  imperative  in  order  to  judge 
the  course  of  the  disease.  In  severe  cases  of  chronic  enteritis,  or  those  tliat 
have  been  treated  improjxirly,  the  ntropliy  finally  attains  its  maximum  inten- 
sity. The  muscles  become  shriveled  and  Uabhy,  and  tlie  whole  body  fiiudly 
becomes  so  much  emaciated  that  the  }>ale,  dry  skin  hangs  in  broad  folds  and 
wrinkles  about  the  bonee,  whose  prominences  are  everywhere  visible.  The  face 
18  sharp,  and  has  an  aged  expression  ("  Voltaire-faee  ")  from  the  many  little 
folds  of  the  skin.  The  eyes  are  dull,  histerless,  and  wide  open;  the  voice  is 
merely  a  low,  hoarse  whimper.  The  abdomen  is  deeply  sunken,  or  in  some 
casea  it  is  swollen  by  meteoriara,  in  peculiar  contrast  to  the  emaciation  else- 
where, and  its  suifaee  is  traversed  by  bhiish  veins. 

Treatment. —  If  we  woutil  give  a  full  account  of  the  treatment  of  the 
atrophic  conrlitrnnw  in  children  ilue  to  digestive  disturl)ances,  we  must  inelude 
in  our  consijleration  the  entire  hygi<!nc  and  care  of  children  in  liealth  and  dis- 
ease, for  all  children's  ph^'piciims  are  united  in  the  opinion  that,  as  the  cause 
of  most  inttistinal  diseases  in  children  is  to  be  found  in  itnprnper  feeding,  so 
recovery  from  existing  digestive  disturbances  can  take  place  jirirnarily  only 


588 


DISEASES  OF  THE   DK'.RSTIVE  ORGANS 


by  n  corrpsp<ui(]iij^^  pr(i|R*r  iiiiil   ju(liii*>i]H  fooilin*^.     In  wlint    followp  we  nr 
refer  only  to  the  imj^i  iiiiportiuil  [niiicijjk's  and  gcncnil  points  which  are  here 
to  be  eouHidered. 

Tlic  (inly  pn)]H'r  and  natural  food  for  a  ohlld  in  it»  firpt  year  is  breast  railL 
All  dyspopiic  cnndiHons  jiri'  itiurli  rurer  in  i:liildR'ri  who  are  nursed  than  m 
bottlo-fud  children,  and,  when  they  do  occur  iu  ehildren  at  the   breast,  t-htjr 
often  arc  only  of  hriof  durulion,     Tliey  are  then  to  be  referred    usually  io 
certain  disturhancey  in  the  mother,  Buch  as  dificase,  improper  food,  or  severft! 
mental  excitt^tnont.    The  return  of  menstruation  or  a  new  pregnancy  has  aome- 
tinies  an  unfavorable  influenee  on  the  chnrneter  of  the  milk.     It  is  vci-r  im- 
portant to  see  that  the  breast  is  given  at  rofl^ular  intorvals  to  the  infant.     Gen- 
erally the  fee^Hngs  should  be  given  every  three  hours  during  the  day,  »o  that 
the  nu7nhcr  of  feedings  in  twenty-four  hours  approximate  six  or  seven.     The 
duration  of  eaeh  mirning  is  approximately  ten  minutes,  and  should  not  exc-eeJ 
twenty.     Under  nonniil  conditions  the  increase  in  wciglit  for  the  fii*rtt  quarter 
of  the  first  year  is  about  6  to  7  ounces  (gm.  180  to  200)  weekly,  for  the 
second  quarter  about  4  ounces  (gni,  190),  and  for  the  third  3.5  ounces  (gm. 
100).     By  weighing  the   infant   before   and   after  nursing  we  can    find   out 
whether  the  cliild  receives  a  tJunk-ii-iit  (piantily  of  food.    The  quantity  of  milk 
taken  at  liach  feeding  should  be  approximately  9  or  3  ounces  (gm.  50  to  80) 
during  the  first  quarter  of  the  year,  3  to  4  ounces  (gm.  80  to  120)  during  the 
seconil,  still  more  later  on.     If  the  secretion  of  milk  in  the  nursing  woman 
diminii^hes,  or  is  insuthcient  from  the  outset,  we  tan  give  diluted  cow's  milk 
{vide  itifra)  in  addition  to  the  breast  milk.     Weaning  of  brcast-fefl  children 
occurs  gradually  during  the  sevunlh  to  the  ninth  month.    Cow's  milk,  weak 
broths,  soft-boiled  eggs,  etc.,  are  given  in  the  transition  to  ordinary  food. 

In  selecting  a  wet  nurse  the  general  nutrition  and  health  (tuberculosis, 
syphilis),  as  well  as  tin*  ehanicter  of  the  breasts  and  nipples,  must  be  con- 
sidered. If  possilde,  llie  child  uf  the  nursp  should  also  be  examined  ;  its  age  at 
the  time  of  taking  the  nurse  should  be  between  one  and  threu  uionlhg.  The 
food  of  the  mother  or  wet  nurse  must  be  abundajit*  excluding,  however,  all 
indigestihlc,  slrongly  sfiiced  and  a».-i<l  fooils.  Attention  should  be  paid  to  a 
eutliciful  but  not  ovtriilmodanL  t^upply  of  iluids  (milk,  cocoa,  beer,  as  much 
as  a  quart  daily).  It  is  of  the  greatest  importance  to  get  a  wet  nurse  in 
those  css{?s  wheru  the  child  does  not  thrive  on  artificial  foml  and  continually 
has  dys|)eplic  trough's.  FcLMlirig  by  the  milk  of  a  wet  nurse  is  then  the  only 
remedy  wltich,  at  K^ast  in  nuiny  cnrJcs.  hy  saving  the  cht!dV  life,  repays  tlie 
many  annoyances  and  qiiile  large  cxjiense  whicli  a  wet  nurse  causes.  Com- 
plete, and  sometimes  even  quite  rapid,  recovery  may  often  be  obtained  through 
a  wet  nurse,  even  in  cases  of  severe  chronic  intestinal  catarrh,  when  atrophy 
and  weakness  are  alrwuly  very  far  ndvance<]. 

If  the  mother  is  unable  tu  nurse  tlic  child,  and  it  is  impractical  to  get  a 
wet  nurse*  the  (|uestion  of  artificiai  feeding  of  the  infant  must  he  considered. 
The  host  substitute  for  mother'a  milk  is  cow*s  milk.  It  should  l>e  obtained 
from  healthy  cnws,  which  have  been  fed  on  hay  (dry  fodder)  and  not  on 
frt'sli  grass,  distiller's  mash,  viv.  Oenernl  rlciinlint'ss  is  uf  tfie  greatest  im- 
portani'c  in  ih^  process  of  inllciiing  the  Titilk.  Tin-  milk  Uiu.-^i  reach  the  con- 
sujncr  in  the  shortest  jmsMihle  time,  and  llim  be  iMtilcf]  iiim»c*liati'ly  for 
purposes  of  sterilization.     Soxhlet's  sterilizer  is  well  suited  to  this  purpose^ 
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and  Ib  conBequently  much  usod.  An  cow's  milk  fontaiiiH  a  oonBiderably 
greater  pert'Ciitaj^e  of  jtroti-ids  and,  <m  tho  oUior  Imrul.  a  siiiHlU'r  pcR't^utage 
of  fats  and  supar  than  moLhtT's  milk,  it  is  iu'Vit  t^ivrn  puru  to  ihildrrn,  but 
ill  ililutod  form,  and,  if  iiOL-OHsarv,  even  with  i*<»rt4iia  addilinus.  As  a  general 
ruk',  one  part  of  the  milk  must  Ik?  diluted,  act'ording  to  its  quality,  witti  two 
or  thrwi  jmrtn  of  hoiknl  water  in  ttic^  first  months,  in  etiihiron  from  four  to 
six  laoutliH  old  with  equal  parts  of  water,  and  in  older  ehildron  with  aliout 
half  as  nuu'h  water.  At  the  iige  of  about  nine  to  twelve  numtlis.  the  child 
may  have  undiluttul  milk.  In  general  we  give  the  milk  warmed  to  about 
S.'j*'  F,  (35°  L\),  but  children  with  gastro-intestinal  catnrrh  often  hear  cold 
milk,  given  in  small  atnountit,  Ix^ter  than  warm.  Siiu-e  the  percentage  of 
fats  and  milk  sugar  l>fX'omes  decidedly  too  low  hy  dilution,  many  attemjits 
have  been  made  to  obviate  this  difficulty  by  special  additions  and  methods  of 
preparation.  The  addition  of  milk  sugar  is  the  most  common.  PTenbner 
rtM<>niinend8  a  mixture  of  equal  parts  of  cow's  milk  and  a  six-per-cent  solu- 
tion of  milk  sugar,  wlieroi^s  Soxhlet  attempts  also  to  rcidace  the  fiit  deficit 
with  sugar,  and  consequently  uses  a  still  greater  addition  *>r  milk  sugar. 
Other  pcdiatrists  (Riedert,  etc.)  add  fat  in  the  shape  of  cream  to  cow's  milk. 
By  centrifuging  milk  diluted  to  half  strengtfi  and  athling  milk  sugar,  the 
attempt  lia;^  nlso  been  made  to  prepare  a  milk  richer  in  fats  and  more  cloj^ely 
resembhng  molber's  milk  ((Jiirtner's  ftit  milk,  etc.).  Fiually.  preservinl  cream 
and  vegetable  fnls  (Lahmann's  *'  vegetable  milk  ^*)  have  been  recommended  lus 
additions.  In  raising  children  on  cow's  milk,  also,  a  regular  divisitm  of  the 
feedings  Is  absolutely  necessary.  The  interval  between  the  feedings  must  be 
a  thnr-hour  one  in  the  dny  and  at  night  from  six  to  eight  hours.  The 
quantity  of  milk  iaken  at  each  fettling  is  slightly  larger  in  bottle-fed  than 
in  breast-fed  infanta. 

If  pure  cow's  milk  cannot  be  obtained  or  is  not  well  bomp,  the  artificial 
foods  (consisting  generally  of  milk  and  ilcxlrinixed  t^our),  which  are  prepared 
in  great  number  by  the  modern  industrial  chemienl  firms,  must  then  be 
considered.  In  spile  of  the  fact  tlmt  all  artificial  foods  have  their  great 
drawbacks,  and  should  therefore  be  regarded  solely  as  emergency  foods,  their 
use,  under  certain  conditions,  cannot  be  entirely  obviated  in  practice.  It 
cannot  Ik?  denied  tlmt  in  certain  eases  good  results  are  obtained  with  arti- 
ficial foods.  Among  the  "infant  Hours"  which  have  been  used  with  especial 
frequency,  we  may  mention  the  preparations  of  Nestl6,  Kufcko,  LolHund, 
Tbeinhardt,  Mellin,  etc. 

As  soon  as  disturlmntn's  in  the  functions  of  t!ie  stomach  and  intestines, 
as  well  as  Lnlerfereuce  with  the  regular  jncreaise  in  weight  aud  imjmiriuent 
of  the  general  condition  of  the  child  occur,  the  treatment,  in  the  first  place, 
must  always  be  a  dietetic  one.  The  physician  should  always  first  ascertain 
if  the  feeding  of  the  child  has  l>cen  conducted  in  a  correct  and  careful  nuin- 
ner,  and  whether  the  simple  observance  of  the  previously  expressed  principles 
will  not  in  (hemsclves  sutTice  to  correct  the  dishirbjince.  Where  we  iire  deal- 
ing with  artificially  fed  children,  we  must  first  s<w.*  whether  the  percentage 
composition  of  the  food  is  not  sufficient  in  itself  to  "\plain  the  disturbance, 
and,  if  so,  make  niir  changes  atcordingly.  The  "  milk  diet  disorders" — i-bar- 
ncterized  by  an  insutflticnt  increase  in  weight  of  the  cbih!  drspite  a  phMitifii! 
intake  of  milk,  by  a  bad  genera!   condition,  marked  anaemia,  a  distended 
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abdomen,  and  ^rav,  tirv,  fuul-KrucMtn^  stiK)lH^a'<|uire  a  diiniriution  in  the 
daily  quantity  of  milk,  Qud  the  addition  of  iiiucilaginnus  arnl  farinaf>>ug 
dei-'ortions  (oatmeal,  rice  gruel,  etc.).  The  ''malt  soups"  can  also  Ik-  ci::- 
ployod  here  with  bnnrfit.  With  nutritional  disturbances  duo  to  farinao'^.- 
fiMids,  the  fhiUIn^n  a]f|K'ar  at  firsi  to  be  well  nourished.  I^ter,  a  iniirk--: 
atrophy  also  develops,  the  ehildrcn  are  very  readily  suHeeptiltle  to  Beoondarr 
infections,  occasionally  they  show  a  marked  hyjicrtonicity  of  the  muscles.  A 
discontinuance  of  the  carbohydrates  and  a  change  to  milk  diet  (prcferablr 
mother's  milk,  of  course)  ran  alone  help  hero. 

If  severe  acute  digestive  disturbances  (vomiting,  diarrliea)  occur,  it  is 
best  entirely  to  discontinue  the  milk  and  every  other  food  for  twenly-foar 
hours.  We  give  only  some  weak  tea  (chamomile  tea)  or  albumen  water  (the 
albumen  of  one  egg  is  beaten  to  a  froth,  mixed  with  one  third  of  a  quart  of 
boiled  water,  strained,  and  sweetened  with  a  little  sugar).  Kven  after  an 
iniproveiiient  in  the  syniptoma  has  set  in,  the  milk  should  be  given  dilntt^K 
and  every  four  to  five  liours.  If  there  is  diarrhea,  the  dilution  of  milk  vntli 
gruels  is  to  be  recommended  (barley  gruel,  prepared  by  boiling  a  taldespoonfol 
of  barley  with  half  to  one  quart  of  water  for  one  hour,  and  tlion  straining, 
oatmeni  gniel,  rice  gruel,  or  decoction  of  salep,  etc.).  With  older  cbildp.'.n. 
decoctions  of  acorn  coffee  may  also  be  tried.  In  severe  casea  of  acute  ga^-^lT'- 
enteritis  with  marked  retching  (especially  where  there  is  a  suspiciou  of  & 
toxic  origin),  gastric  lavage  has  recently  been  repeatedly  used  with  very  good 
results  even  in  young  children.  A  Xetaton's  catheter  and  plain  water  or  a 
weak  solution  (O.ni  to  (».r^  per  cent)  of  Ijydroclihiric  acid  aa»  used.  Medica- 
tion is  entirely  unuccctisary  in  many  cases  of  acute  dyspepsia  or  acute  onler-^ 
itis.  Ilowever,  if  the  Byniptoms  do  not  diminish  after  the  requisite  eliangi^| 
in  diet,  we  must  atteriifit  to  aid  the  treatment  by  internal  medication.  Calo-^ 
mel  has  won  a  specially  wide  reputation.  It  in  given  in  doses  of  -j*j  to  }  of 
a  grain  (gm.  (K()(K5  to  0.01)  in  ]mw(ler.  If  the  diarrliea  lasts  a  hmg  time, 
we  may  very  well  use  opiates,  although  with  great  caution.  The  combLnation 
of  calomel  and  opium  often  does  good  service. 


I^  Calomel  gr. 

Extract!  opii gr. 

Pulv.  acBciffi   gr. 

H.  et  ft.  pulv. 

Sig. :  One  such  powder,  three  or  four  times  a  day. 


i    (gm.  0.01)  ; 
,V  (   "     0.002) ; 
88.   (   "     0.03). 


I 
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With  little  children  wc  may  put  2  to  4  drops  of  laudanum  in  3  ounces 
(gm,  100)  of  liquid,  such  as  giun  mixture,  salep  decoction,  muriatic-acid 
mixture,  etc.,  and  give  a  dessertspoonful  of  tliis*  every  two  or  three  Iiours. 
The  tannic-acid  preparations,  tannigen  and  tannalbin  (gr.  jss.  to  v  (gm,  O.I 
to  0.3]  per  dose,  several  times  a  day),  are  also  much  used  in  infantile  diar- 
rheas^ likewistf  bismuth  subnitratc  and  bismuth  salicylate  (gr.  ss.  to  jss, 
[gm,  0.03  to  0.1]  per  dose).  For  colicky  pains  we  prescribe  wann  fermenta- 
tions to  the  abdomen,  embrocations  of  chloroform  oil  (massage),  injections 
of  chamomile  tea,  etc. 

Many  attempts  have  been  made  to  check  the  [ihunrnial  processes  of  de- 
conijKJsition  in  the  intestine  by  prescribing  remedies  which  possess  antiseptic 
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and  antlzjinotic  properties.  Creosote  has  been  warmly  rcconinionded  by  many 
4  to  Ci  d7*o]>»  in  3  tiunoes  (gni.  50)  of  water  with  half  an  ounce  (gm.  15)  of 
sirup,  a  li'iispoonful  every  two  liour^.  Other  drugs  used  f'»r  llie  same  purpose 
are  naphthalin,  uiio-half-  to  one-jH-T-cent  solution  of  dilufti  muriatic  aeid  in 
watcr^  and  one-per-cent  solution  of  chloral  in  water.  The  results,  however, 
are  doubtful.  In  chronic  dynpeptic  conditions  of  longer  duration  and  in 
chronic  intestinal  catarrhs,  as  a  matter  of  course,  all  the  above-mentioned 
general  dietutic  regulations  also  must  first  of  all  l>e  trii-d  in  the  nmst  caruful 
and  patient  manner.  The  medicinal  treatment,  unfortunately,  is  mainly  one 
of  experimentation.  The  drugs  used  mofit  frequently  have  already  been  men- 
tioned— viz.,  tannif^en,  tannalbin,  bismulh  subnitrate.  etc.  It  is  to  be  noted 
tliat  occasionally  alkalies  (particuhirly  sntall  di)ses  of  Carlsbad  Miihlbrunnen) 
produce  surprisingly  good  results  even  in  young  children.  On  the  other 
hand,  we  have  little  confidence  in  etforts  to  arrest  abnormal  intestinal  decom- 
position by  the  use  of  antiscptice.  Nevertheless,  we  may  occasionally  try 
creosote  as  well  as  iiaphthaliu  aud  cldoral  hydrat-e  (one  part  in  one  humlred), 
etc.  When  the  Btools  arc  of  a  greenish  color,  lactic  acid  (a  teaspoonful  of  a 
two-per-cent  solution  one  quarter  hour  after  each  feeding)  is  said  to  act 
well 

If  a  large  amount  of  mucus  in  the  stools  points  to  a  catarrh  of  the  large 
intestine,  we  may  sometimes  employ  irrigation  of  the  colon  with  excellent 
results.  We  inject  the  fluid,  one-per-cent  solution  of  tannin  or  ahim,  f>r  solu- 
tion of  acetate  of  lead  (1  to  3  to  1,000),  once  or  twice  a  day.  The  ainount 
of  ilnid  to  l>e  introduced  at  once,  hy  a  Hegar'a  funnel,  with  a  gum-ehustic 
catheter,  may  reach  one  or  t\\*o  pints  (half  a  liter  to  a  liter). 

With  persisting  gastric  symptoms,  repeated  gastric  lavage  (vide  »upra)  may 
he  employed.  The  various  symptomatie  details  (treatment  of  constipation, 
possible  collapse^  complications,  etc.)  need  not  be  more  fully  considered  in 
this  place. 


CPIAPTER    IV 

TYPIU^ITLS    AND    PER1T\'PHLITIS 
(In/lammation  of  the  Appendix.     Appendicitxa) 

JEtioIogy  and  Pathological  Anatomy. — Inflammation  of  tlie  cipcum  and  its 
vicinity  has  a  special  place  among  the  diseases  of  single  portions  of  the 
intestines.  The  reaRon  wliy  circuniflcrihcd  inflaniination  so  often  develops 
here  is  to  l>e  found  in  the  peculiar  anatomical  tirrangemcut  of  the  cavuiii  and 
its  appendix,  the  ver»iiiforni  process.  It  is  eviclent  that  the  confoniialion  of 
the  parts  makes  .it  particularly  easy  for  inflammatory  germs  to  settle  in  this 
narrow  canal. 

Formerly  it  was  believed  that  the  iufliimniation  Ttiiglit  often  be  limited 
to  the  cavum  itself.  It  was  asserted  that  iuipacted  fecal  matter  o<'casioued 
meelianical  irritation  of  the  intei^tinal  wall,  and  thus  fac'ilitated  the  attack 
of  chemical  and  infectious  agents.  In  this  wny  arose  the  doctrine  of  '*  t^^'ph- 
litis  stercoral is,^*  but  such  simple  typhlitis  has  lieen  demonstrated  post- 
mortem only  in  isolated  cases^  and  althougli  it  cannot  be  absolutely  denied. 
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therefore,  that  under  certain  circumstances  there  may  occur  a  g:eDnine  typ! 
litis,  as  a  result  of  tho  utvutnulation  of  feces,  yet  its  frequency   has  certaiiil; 
been  formerly  jnuch  yvereHliinatcd   (Sahli).     It  is  years  since  the  author 
made  a  diagnosis  of  "typhlitis  atercoralis." 

By  far  the  greatest  numl>er  of  cases  of  acute  inflammation   in  the  fl 
caxral   rc^'ion  arc  perityphlilip;  that  is,  inflanuiiation  of  the  peritoneum  a 
the  connective  titisue  surrounding  tlie  ciecuin.     From  the  point   of  view 
pathological  anatomy,  wv  might  tenn  the  iallatnnmtion  of  tlie  retrooaval  ti 
sue  paratyplilitis,  inasmuch  as  it  is  extraperitoneal,  in  distinction   from  ll 
true    inlra[H?riloncal    peri lyphli lis;    but   Lliiiicaily    we   cannot    maintain    th 
distincticui,  or,  at  uwM,  impcrfcitly.     The  starling  jwiiut  for  perityplilitis 
the  vermifonn   appendix.     To  tliis  there  are   rare  exceptions   in    wJiich  ilic 
inflammation  arises  from   pcrf<»ration   of  the  ca"cum   itself.     The    appendix^ 
although  of  so  little  pfiysiological  importance  and  a  merely  rudimentary  po* 
tion  of  tjjc  intestine,  plays  an  important  part  in  pathology. 

The  appLTuiix  has  not  been  improperly  compared  with  the  crypts  of  tl; 
tonsil,  in  which  likewise  inflammatory  agents   readily   find  a  niduB.     The 
analogy  is  all  tlie  more  appropriate,  since  the  mucous  membrane  of  the  appen- 
dix is  also  particularly  rich  in  lymphoid  tissue  (lymph  follicles).     The  lengt 
of  the  ap])C'ndix,  its  mode  of  insertion  into  the  ewL-nm.  and  its  position,  a 
subject  to  many  variations,  which  may  also  in  part  aifect  its  susceptibili 
to  disease.     The  appendicular  arteiy,  a  branch  of  the  cacal  artery,  has  n^ 
anastonzosis  with  any  other  artery,  is  a  so-called  terminal  artery,   wliich 
also  a  materiai  fact  in  the  caut;ation  of  inflammation. 

According  to  Sonneuburg  ami  others,  we  distinguish  a  simple  appendicitii 
and  a  gangrenous  or  perforative  appendicitis.     In  simple  apjwndicitig  the  ia-; 
flammation   is  confined  to  the  appendix  itself.     The   mucous  memhrane 
swollen  and  is  beset  with  hemorrhages,  the  folhcles  are  enlarged   (''  appendt 
citis  granulosa"),  the  eutire   wall    is   inliUrated   and   rigid,   and   the   scrou 
coat  is  also  generiilly  markedly  injected.     In  perforative  ajipeudicitis  there  is 
acute  necrosis  4ir  gangrene  of  more  or  less  extent,  commonly  at  the   tip  of 
the  appendix.    In  this  way  the  inflammutory  process  extends  to  the  surrtmud- 
ing  tissues,  and  b  peri  typhi  itia  develops  from  the  apjicndicitis.     The  primary 
causes  of  the  acute  inflnrninntion  are  still  but  little  known  to  us.     Occasion- 
ally there  appears  to  be  a  special  infectious  factor.     Thns,  for  example,  ap- 
pendicitis may  apparently  occur  as  a  Beque!  to  a  preceding  sore  throat.     At 
times  a  certain  epjdcinic  sprcarl  of  the  disease  can  also  xmt  l>e  denied.     In 
Home  cases  slight  traumata  appear  to  be  the  exciting  cause  of  the  acute  in- 
flammation.    Very  freiiuently  the  acute  attacks  are  merely  exacerbations  of 
a  chronic  inflammutory  process,  just  as  acwte  cholecystitis  and  biliary  colic 
almost  always  originate  on  the  basis  of  a  chronic  gallstone  aff'pction.     This 
comparison  is  all   tfie  more  apt,  since  the  formation  of  concretions  appears 
to  play  a  role  also  in  disease  of  the  appendix.     Even  though'  present  opinion 
is  inclined  not  to  ascribe  as  great  significance  to  "  fei-al  calculi"  as  was  for- 
merly done,  it  would,  nevertheless,  in  our  opinion,  Iw?  incorrect  to  entirely 
deny  their  importance.     Small  fecal  masses  from  the  cjfcutn  often  enter  the 
vermiform  apperulix,  and,  under  some  circumstances,  they  may  remain  there, 
more  especially,    perhaps,   when   the   fold    of   mucous   membrflne    (Gerlach'a 
valve)  at  the  orifice  of  the  appendix  prevents  the  return  of  the  fecal  masses 
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the  cJDCurn.  The  fluid  in  them  id  absorbed,  they  are  very  oftea  incrusted 
with  lime  salts,  and  thus  so-called  "  fecal  calculi  *'  are  formed. 

Foreign  bodice,  such  as  small  fruit  pits  or  seeds,  etc.,  enter  the  vermi- 
form ajtjicndix  and  perhaps  give  rise  oucasionally  to  the  formation  of  a  fecal 
calculus;  Imt  one  must  be  cautious  in  assuming  that  any  ^fiiall,  hard  uuihs  is  a 
foreign  body,  for  these  caleuli  often  have  such  a  rounded  shape  tliat  they 
were  formerly  considered,  very  erroneously,  to  Iw  retained  cherry  stones,  etc. 

In  mnny  rnses  focal  calculi  iiiiiy  reiiiaiu  in  tlie  verniirurni  appendix  for 
a  Inug  time  wiliiouL  jiroduciiig  any  injuriouB  resultfi,  hut.  as  a  ruh'.  tliny  cku^^m  a 
niechaniea]  irritation  of  tiie  mucous  membrane  which  leads  to  iuihmunatiim, 
and  often,  in  some  circumscribed  spots,  tu  a  prei«sure  necrosis,  and  later  to 
ulceration  of  the  vermiform  appendix. 

If  the  ulcer  of  tlie  mucniis  meniliranc  ciratrizew,  stricture  fopniiition,  and 
occasionully  hydrops  (with  suppnnitivi!  iiitlammntion,  em}tyema),  of  tlie  ap- 
pendix occurs.  As  a  rule,  however,  the  inflammation  extends  to  the  adjacent 
tissiics  of  the  appendix.  Thia  extension  of  the  inHammation  is  due  in  part 
to  a  migration  of  the  bacteria  i\nd  t!ieir  toxins  tlinnigli  the  walls,  or,  nujre 
commonly  (and  this  is  the  more  important  fact),  to  a  perforation  of  tlie 
appendix.  The  mechanical  pressure  necrosis  (anaemic  deculntu.^  and  ulcer) 
18  followed  immediately  by  the  entrance  of  the  bacteria  of  inflammation  and 
an  extension  of  the  inflammatory  necrosis  and  inflammation.  The  patho- 
genic bacteria  are  not  always  the  same.  Virulent  strains  of  the  B.  coli  prob- 
ably play  the  principal  role,  hut  occasionally  pneuraococci  and  other  pyogenic 
organisms  are  found  in  perityphlitic  abscesses. 

All  these  processes  may  be  very  acute,  or  they  may  also  take  a  fairly 
chronic  course.  Under  certain  conditions,  the  chnmic  process  may  light  up 
into  an  atnite  exacerbation;  tfiis  umy  frequently  be  rejieatcd  in  the  course  of 
time,  According  to  the  acuteness  and  virulence  of  the  process,  we  may  merely 
And  adhesions  and  agglutinatitms  in  the  vicinity  of  the  inflammatory  fucuy, 
circuniscrihed  seroflbrinous  exudates,  a  circumscribed  abscess,  or,  in  the  most 
Bcvere  cases,  a  generui  dilTuse  jK'ritonitis.  In  by  far  the  greater  number  of 
cases  agglutinatifui  and  adhesions  in  Ihc  neiglitiorltood  of  Ihc  appendix  occur 
in  time,  so  that  the  inflammation  remains  circumscribed.  We  designate  this 
as  a  perityphlitis.  In  some  of  the  milder  cases  there  is  only  an  infiUration 
of  the  tissues  with  pus  cells,  an  inflnmmatory  serous  indiihition,  perhaps  also 
with  a  circumscribed  fibrinous  exudate.  In  the  interior  of  (he  inflammatory 
tumor,  which  consists  essentially  of  the  thickened  intestinal  walls  and  tlie 
coils  of  intestine  glued  together,  and  perhaps  Bometimca  also  of  impacted 
fecal  matter,  there  is  indeed  often  an  actual  abscess,  small  and  localized,  and 
lying  usually  in  the  immediate  neighborhood  of  the  appendix. 

In  all  of  the  severer  cases,  however,  large  abscesses  are  formed.  The 
Tarious  other  possible  pathological  changes  in  perityplditis  will  be  best  con- 
Bidered  in  connection  with  the  clinical  symptoms. 

Perityphlitis  is  chiefly  a  disease  of  early  life.  Many  cases  occur  in  child- 
hood (between  five  and  twelve  years),  and  again,  more  particularly  between 
the  ages  of  eighteen  and  thirty.  I^ater  on  the  disease  becomes  rarer.  To  our 
ex|>erienee,  the  disease  is  also  decidedly  more  conmion  in  the  male  tfmn  in 
the  female  aex.  There  appears  to  be  a  certain  hereditary  tendency  to  the 
disease  in  some  families. 
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Symptomi  and  Clinical  Coarse. — The  symptomB  of  perif3rphlitis  have  wn- 
ally  a  ratlicr  acute  devekipment.  Tl»e  patient  has  felt  perfectly  well,  aod, 
as  a  rule,  has  not  even  HufTered  from  constipation,  when  he  has  a  rather  stiA' 
den  pain  in  the  ileoaecal  region.  There  may  he  no  reason  for  thi?,  or 
there  may  be  some  such  cause  as  stooping,  lifting,  or  a  long  walk;  in  rarer 
cases,  alfio  trauma.  Not  infrequently  there  is  slight  vomiting-,  and  the  p»- 
tient  feels  languid  and  feverish.  The  bowels  may  Ije  constipated,  but  some-^ 
times  they  continue*  regular.  Many  patients  are  obliged  to  go  to  be<l  at  one 
but  others  keep  about  for  some  days  till  tliey  are  forced  to  give  up  bccauee 
the  aggravation  of  their  symptoms,  particularly  tlie  pain.  It  Is  a  poi 
of  some  practical  importance  that  the  pain  is  by  no  means  invariably  referreil 
to  the  region  of  the  ca^um  at  first,  particularly  as  the  position  of  the  appeih 
dix  is  very  variable.  Not  infretjuently  the  pain  is  localised  more  in  the 
iiiitldlc  of  the  abdomen  or  toward  the  left,  or  upward.  It  is  not  until  suba*- 
(luent  days  of  tlie  attack  tliat  the  pain  gradually  settles  in  the  true  ileodfcal 
region. 

The  pains  often  radiate  to  the  back,  the  region  of  the  bla(l<ler,  or  th 
thighs.     With  severe  pains  respiration  becomes  superficial  and  coBtal  in  iy\^] 
since  deep  diBpliraginatic  n^Hpiratiou  increases  tiie  pains. 

Upon  objective  examination  we  usually  find  distinct  local  changes  in  IheJ 
ileocsecal  region,  even  in  the  first  days  of  the  disease.  Our  manipulationaf 
should  be  extronioly  cautious.  It  may  be  possible  by  careful  inspection  alow 
to  recognize  a  limited  swelling.  On  palpation  we  are  at  once  struck  by  tlt«' 
increased  muscular  rigidity  of  the  abdomen  on  the  affected  side  (also  recog- 
nizable by  a  diminiitifm  of  the  abdominal  reflex).  In  that  case  it  is  very 
important  to  detcniiine  whether  tenderness  is  present.  This  may  be  very 
considerable  or  comparatively  slight.  The  typical  junnful  spot  (McBumey's 
point)  is  said  to  be  l.o  to  2.5  inches  (4  to  G  cm.)  inward  from  the  anterior 
BU[>erior  spinous  process,  on  the  line  joining  this  process  with  the  naveL 
This  localization  does  not  jxissess  great  im|K»rtance,  because  the  painful  spot 
varies  in  different  cases.  Sometimes  the  greatest  pain  is  felt  posteriorly  more 
in  the  lumbar  region,  suggesting  a  retrociecal  parntyphlitic  abscess  {vide 
supra).  Lastly,  there  is  decisive  importance  in  the  discovery  of  abnormal 
resistance,  or  of  a  more  or  less  sharply  defined  tumor  due  to  the  inflammatory 
exudation  {vide  supra).  This  tumor  c«n  usually  be  made  out.  For  this 
purpose  we  recommend  particularly  the  employment  of  the  palm  of  the  hand 
in  gentle  pushing  movements,  beginning  on  the  left  side  and  gradually  pro- 
ceeding toward  the  ileocipcal  region.  This  is  the  best  way  of  determining  the 
size  of  the  infiamiTiatory  mass.  In  milder  cases  it  is  also  permissible  to  make 
deeper  palpation,  if  we  are  cautious.  The  examination  per  annm  is  very 
important,  especially  in  all  suspicious  cases  in  which  the  results  of  ab- 
dominal palpation  are  uncertain.  We  have  repeatedly  seen  a  number  of  cases 
in  which  no  exudation  could  be  demonstrated  by  external  palpation,  while 
a  large  inflammatory  tumor  could  be  distinctly  felt  through  the  rectum. 
The  results  of  palpation  are  confirmed  by  percussion,  which  gives  either  a 
mufHed  tympanitic  resonance  or  marked  dullness  over  the  seat  of  the  dis- 
esBe,  In  general,  however,  the  results  of  percussion  should  not  be  inter- 
preted too  strictly,  for  they  are  ambiguous,  because  of  the  variations  in  the 
degree  of  intestinal  distention. 
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In  addition  to  t!ie  local  symptoras  just  described,  careful  attention  should 

paid  tn  tlie  general  symptoms.  Of  great  importance  are  the  aspect  and 
mcral  condition  of  the  patient.  If  the  putient  has  no  suggestion  of  the 
abdominal  facies  "  (vide  infra,  chapter  on  I'eritouilis),  it  is  very  probalile 
lat  tlie  inflammation  remains  circimiscribed.  It  ia  also  important  to  study 
the  chart  of  the  temjierature  and  pulsy. 

Some  cases  begin  witli  a  Buddttri  fairly  high  elevation  of  temperature  (up 
to  10  r  F.  1 10°  C] ),  UKherud  in  by  a  tliill ;  or  the  onset  of  tlu'  fever  is  slower, 
but  tiie  temperature  remainti  niodcratuly  clt!vated  (about  101°  to  103°  F. 
[3B.5°  to  39.5°  C.])  for  the  next  four  or  five  days,  and  then  subsides  on  the 
fonowin<^  days  if  the  patient  remains  quiet.  Deferveaccnce  occurs  more  or 
less  nipidly  by  lysis,  but  freipiciilly  aUo  in  an  almost  critical  manner.  Not 
infrequently,  after  the  first  three  or  four  days  of  the  disease,  a  remarkable  re- 
nuHriion  in  all  the  symptoma  occurs,  and  in  the  more  favorable  cnses  con- 
valescence may  then  ensue.  Very  often,  however,  there  is  a  recrudescence 
of  tlie  fever,  and  then  great  caution  ia  urgentl}'  demanded.  For  renewed 
elevation  of  tenn>eralure  after  ttie  fourth  or  fifth  day  of  the  disease  always 
indicates  an  aggravation  of  the  local  process,  particularly  the  onset  of  marked 
suppuration.  The  pulse  ought  to  be  watched  as  carefully  as  the  temperature. 
The  puUe  rate  is  approximately  from  80  to  100  at  the  onpct.  A  lowered 
pulsG  rate  is  generally  a  favorable,  and  an  increiised  an  unfavorable*  siffn. 
A  rapid,  soft  at  times,  slightly  irregular  pulne  frequently  indiuates  a  begin- 
ning septic  infection.  Severe  cases  of  septic  peritonitis  sometimes  run  tlieir 
course  with  scareely  any  temperature,  but  with  a  snuilU  rai)id  pulse.  [In  such 
caBcs,  tlie  rectal  tcnipcniturc  is  often  niueli  liighcr  than  tlie  oral.] 

Tiie  bowels  are  almost  always  ronstipated  fmm  the  sturt.  Vomiting  necura 
frequently  at  the  onset,  but  ia  absent  entirely  or  nearly  so  in  tbc  lighter  cases 
during  tlie  further  course  of  the  disease.  Frequent  eructations  and  a  return 
of  vomiting  kter  on  in  the  attack  are  unfavorable  symptoms,  since  they  gen- 
erally indicate  a  marked  involvement  of  the  peritoneum. 

In  many  cases  there  is  temporary  ditRculty  in  micturition,  so  that  a  catheter 
must  l>e  employed.  Frequency  of  urination  occurs  in  those  cases  in  which 
the  abscess  points  toward  the  bladder.  There  ia  usually  a  distinct  increase 
in  the  amount  of  indican  in  the  urine. 

A  question  of  the  greatest  clinical  importance  is  whether  the  perityphlitis 
will  lead  to  the  formation  of  a  large  abtfcesa  or  not.  We  have  already  saaid 
that  in  a  pathological  sense  almost  all  cases  of  perityphlitis  are  suppurative, 
but  the  fonniition  of  a  largo  collection  of  pus  is  of  practical  iiuportiince. 

The  temperature  conditions  arc  most  significant  in  determining  tlie  ques- 
tion of  abscess  formation.  If  tlie  fever  lasts  more  than  a  week  or  a  week  and 
a  half,  suppuration  is  highly  probable.  If  there  is  a  temperature  of  104°  to 
105°  F.  ( lO**  to  40.5°  C.)  we  may  suspect  suppuration,  even  at  an  early  period, 
particularly  if  the  rate  of  the  pulse  corresponds  to  the  height  of  the  fever. 
Rigors  are  not  frequent  at  all.  but,  if  they  do  occur,  they  indicate  abscess 
formation.  Tlie  local  signs,  on  the  other  hand,  are  not  very  valuable  in  the 
diagnosis  of  an  abscess.  Early  in  the  attack  it  ia  scarcely  ever  possible  to 
detect  fluctuation,  for  the  abscess  is  deeply  situated  and  surrounded  by  in- 
filtrated tissue. 

A  definite  conclusion  can  be  reached  in  many  cases  by  exploratory  puncture. 
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but  the  latter  is  generally  only  rarely  used.  On  the  other  hand,  it  u  wr 
important  to  deteriiiinc  the  nuinlKT  of  leiK-orytes  in  the  blood  (CiiiX'hmannl 
With  increasing  leucocytosis  ( H>,(Mj(t  to  20,000  leucocytes  or  inort*  to  lb? 
cubic  centimeter)  eiujipuration  is  mattt  probable.  However,  this  sign  can.  ot 
course,  only  be  utilized  in  conjunction  ^*ith  all  the  other  symptoins. 

The  further  cour:?e  of  perityphlitis  is  favorable  in  the  overwhelming  ro»- 
jority  of  cases.  After  a  few  days,  or  a  week  or  so,  if  the  treatn>ent  is  appro- 
priate, the  symptoms  abate.  The  fever  disappears,  as  already  inentioDpL 
either  gradually  or,  not  infrequently,  quite  rapidly,  almost  like  a  crisis.  Tbc 
inflammatory  tumor  shrinks,  the  pain  abates,  the  bowels  become"  regular,  ari*! 
the  patient  j^radually  regains  complete  health.  On  the  othor  hand,  ofti-n 
there  are  manifold  variations  in  the  disease,  by  which  its  duration  may  be 
prolonged  to  two  and  thnn*  weeks  and  over.  But,  even  then,  coznplete  restiia- 
tiou  occurs  frequently  euoufjh  without  further  intervention. 

With  regard  to  the  putlinl(»gicnl  fluifigts  in  all  these  cases  that  recover,  of 
course  we  have  ao  uccurate  knowledge.  Sinnetlmcs  it  is  probable  that  thope 
never  ip  a  well-marked  ahsoess  formation,  but  only  an  intlanimatory  intiltra- 
tion  of  the  tissue,  which  subsides  again.  It  is  pr<*bable  that,  in  nianv  cases, 
there  is  a  small  abscess  which  discliarges  spontaneously  into  the  intestine. 
usually  into  theca?cutn,  hut  exceptionally  into  other  portions  of  the  intestine. 
One  thing  which  s(H?ms  to  us  to  suggest  such  a  spontannoua  discharge  of  an 
abscess  is  the  not  infrequent  occurrence  of  a  crisis,  with  rapid  fall  of  tem- 
perature and  simultaneous  cessation  of  all  the  other  symptoms.  Still,  we 
scarcely  ever  detect  pus  in  the  stools,  for  the  pus  corpuscles  are  changed  dur- 
ing their  passage  from  the  colon  to  the  rectum.  Perhaps  in  some  cases  small 
localized  abscesses  are  also  reabsorbed. 

On  the  other  hand,  an  unfavorable  termination  is  certainly  not  infrequent, 
and  this   fact  explains  the  widely  spread  popular  opinion  that  appondicit 
is  a  dangerous  nnd  treaclicrous  disease.     The  most  dangerous  cases  are  tbo 
in  which  a  diffuse  septic  peritonitis  develops  at  the  onset  in  consequence  * 
an  extensive  gangrenous  perforation  of  the  appendix  before  any   adhesioi 
have  formed.     These  are  the  cases  which  impress  one  as  being  very  seriot 
from  tlie  start,  and  which  end  fatally  in  a  few  days.    The  primary  focus  of 
the  peritonitis  may  readily  be  entirely  overlooked.     Occasionally  the  disease 
may  i*ommcnce  as  an  apparently  harmless  simple  appendicitis,  and  on   the 
second  or  third  day  the  mild  clinical  picture  may  suddenly  change  to  Uie 
grave  one  of  general  peritonitis  with  an  almost  always  rapidly  fatal  terrnintt- 
tion.     In  a  third  class  of  cases,  the  disease  is  at  first  of  mmlerate  severity, 
but  after  a  ft'w  days  shows  a  marked  improvement,  so  that  one  is  led  to  ei- 
pect  a  spontaneous  nn-overy.     Then,  suddenly,  a  turn  for  the  worse  ensues^ 
either  rapiilly  or  more  slowly   (renewed  elevation  of  tcmpeniture,  vomiting. 
jK*rtl(iueal  irritation,  etc.),  and.  unless  there  is  prompt  surgical  inter%'ention, 
the  danger  of  generalized  peritonitis  from  a  rupture  of  the  abscess  into  the 
peritoneal  cavity  is   very   great.      In  other  cHses,   nowadays   very   rare,   tJw 
abscess  is  left  to  itself  and  burrows  a  way  for  itself.    Either  it  finally  breaks 
through  the  abdominal  wall,  or  it  may  extend  downward  into  the  iliac  fossa 
or  the  groin    [or  upward   toward  the  liver],  or  purfurate  into  the   rectum, 
bladder,  or  other  parts.    It  has  also  happened  that  the  suppuration  has  in- 
volved the  ileocecal  vein,  with  consequent  pylephlebitis  and  tlie  formation  of 
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abscesses  in  the  liver.  In  most  of  these  chronic  cases  the  symptoms  are  those 
of  a  tedious  septicopvffraia  such  a-?  is  nowadayss,  thanks  to  the  progress  of 
surgery,  very  rarely  seen.  As  the  Lnflamination  originates  from  perforation 
of  the  intestine,  the  pus  is  apt  to  be  extremely  ofFensive  whenever  there  is  any 
extensive  abscess  formation. 

Finally,  we  must  add  that,  in  isolated  cases  of  acute  appendicitis,  symp- 
toms of  intestinal  obstruction  {vide  irxfra)  may  develop,  such  as  tiTiipanites, 
frei^uent  eructations,  or  even  fecal  vomiting.  Complications  in  other  organs 
are  exceptional. 

Diagnosis. — In  general,  there  is  no  difficulty  in  the  diagnosis  of  perityph- 
litis. NevertheJeris,  tlic  difTereiitiiit  diuguoHis  l>etwcen  appeudicitit^  and  an 
acute  gallstone  or  renal  colic  wilt  occasionally  have  to  be  considered.  lu 
women  the  ditfcrontial  dingnosig  between  appendicitis  and  acute  inflamma- 
tions in  the  netj^hUnrhotid  of  the  uterus  (pammetritis,  etc.)  is  not  always 
simple.  Finally,  we  ourselves  for  several  dayH  had  regarded  an  attack  of 
appendicitis  without  marked  local  s^'mptonis  in  a  child  as  a  case  of  typhoid, 
until  the  dingnoi^is  became  clear  from  the  local  conditions. 

The  principal  difficulties  in  the  diagnosis  con.sist  in  estimating  the  par- 
ticular anatomical  conditions,  the  formalism  of  an  abscess,  its  [^ositioa,  etc. 
A  thorough  examination  in  every  way  {pi>r  auum  also)  is  indispensable.  In 
so  far  as  this  relates  to  the  extremely  important  question  of  surgical  inter- 
ference, we  shall  revert  to  the  matter  when  considering  treatment.  In  those 
rare  cases  of  perityphlitis  which  have  a  chronic  course,  the  disease  may  be 
confounded  with  new  growths,  particularly  carcinoma  originating  in  the  caecum 
or  the  appendix.  Mistakes  in  diagnosis  have  also  been  occasioned  by  tumors 
of  the  right  kidney  and  the  right  ovary,  and  by  psoas  abscess  due  to  Pott's 
disease. 

Tuberculosis,  and  in  rare  cases,  actinomycosis^  may  also  produce  clinical 
pictures  similar  to  those  of  appendicitis.  In  this  connection  it  ma}'  be  men- 
tioned that  in  rare  cases  the  lumen  of  the  appendix  may  become  occluded, 
giving  rise  to  so-called  dropsy  of  tlie  vermiform  appeudJs.  This  may  occasion 
a  tumor  which  can  be  felt  in  the  iIeocax?al  region. 

Prognosis. — In  every  case  of  perityphlitis  the  prognosis  should  be  guarded, 
since  tiip  course  of  the  disease  cannot  l>e  foreseen.  Nevertheless,  in  by  far  the 
greater  number  of  cases,  the  termination  of  the  acute  perityphlitic  attack  is 
a  favorable  one,  and  the  lighter  cases,  with  circumscrilKvl  inflammation,  are 
the  rule.  If  we  take  all  the  cases  of  acute  inflammation  of  the  ilcoca'cal  region, 
we  shall  find  that  some  eighty  or  ninety  per  cent  get  well  without  operation,  but 
still,  it  sliould  be  empiiatically  stated  that  perityphlitis  is  a  dangerous  disease, 
and  every  year  it  brings  no  small  number  of  individuals,  both  children  and 
ailults,  to  sudden  death.  The  main  danger  lies  in  the  rapid  onset  of  general 
peritonitis.  Even  after  the  patient  has  survived  the  attack  of  acute  perityph- 
litis he  may  be  troubled  in  various  ways.  For  instance,  the  resultant  adhesions 
and  other  chronic  inflammatory  changes  may  impede  the  action  of  the  bowels 
for  a  long  while,  may  cause  localized  pains,  etc.  In  such  cases  one  must  always 
be  prepare*!  for  a  renewed  onset  of  severe,  acute  symptoms,  which  may  occur 
quite  suddenly.  Chronic  appendicitis  is  like  a  quiescent  volcano,  from  which, 
at  any  time  with  no  assignable  or  some  comparatively  insignificant  cause,  such 
as  constipation,  sliglit  trauma,  or  perhaps  a  second  infection,  a  fresh  outbreak 
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may  be  e3q>ected.  SometimevS,  as  has  already  been  mentioned,  these  clmmic 
changes  make  themselves  felt  through  constant  mild  subjective  symptoms  in  the 
ileoca'cal  region.  In  other  ca^es,  the  subjective  symptoms  eea.se  entirely,  and, 
notwithrilandin^,  after  a  shorter  or  longer  inti^rval,  there  is  anotht»r  acnie  at- 
tack. In  this  way  some  people  sutfer  four  or  five  times,  and  even  oftexier,  fmm 
acute  perityphlitis. 

Treatment, — As  soon  as  the  diagnosis  of  appendicitis  or  perit^'phlitw  ha«i 
been  nnxdv.  or  is  even  considered,  the  main  indications  are  immediate  compleie 
rest  in  bed  and  the  strictest  diet  (a  little  cold  milk  or  soup,  interdiction  of  all 
solid  food).    A  not  too  heavy  ice  bag  is  placed  over  the  ileocaecal  region.    If 
this  is  not  well  borne,  a  Priessnitz  or  a  twenty-per-cent  alcohol  compresfi  ta 
prescribed.    As  a  rule,  a  laxative  is  not  necessary.    Recently,  however,  ther« 
is  an  increasiing  tendency  again  to  permit  the  careful  ui=e  of  cantor  oil  (for- 
merly so  much  in  vogue),  when  constipation  is  present  at  the  onset,  provided! 
there  are  no  symptoms  of  peritoneal  irritation.    At  present,  opium  is  prescribedi 
in  most  cases  from  the  onset.    If  there  are  marked  pains  in  the  ileoca?cal  regioflg] 
the  action  of  the  opium  (tr.  opii  simplex,  5  to  10  drops,  and  more  according^ 
to  the  age  of  the  patient)  is  generally  very  favorable.    A  countercurrent  against 
prescribing  opium  has  arisen  only  from  the  fact  that  opium  relieves  the  paiOfl 
and  in  this  way  conceals  the  danger  of  the  onset  of  peritonitis,  so  that  the  proper 
moment  for  surgical  intervention  can  easily  Uc  overlooked.    In  our  opinion,  this 
is  not  a  sufHcient  reason  to  exclude  opium  entirely  in  the  treatment  of  peri- 
t,>'piihti8.    But,  on  the  other  hand,  opium  should  not  be  needlessly  administered  _ 
(i.  e..  without  marked  pains)  in  too  large  doses.  ■ 

With  these  remedies — viz.^  rest,  diet,  ice,  nnd  opium — everything"  has  been 
done  to  favor  spontant^us  euro  in  favorflblt*  cases.  As  1ms  been  already  said, 
many  cases  recover  under  this  treatment.  There  is  no  necessity  at  first  to  be 
anxious  about  opening  the  bowels.  Usually  there  is  no  harm  if  the  patient 
goes  without  a  movement  for  five  to  eight  days,  providing  that  his  condition  is 
satisfactory  as  regards  his  general  health,  pulse,  nnd  temperature.  It  is  indeed 
not  unusual  to  have  a  natnrnl  operation  of  (he  bowels  while  rather  large  doses 
of  ofiium  are  being  administeri'd,  hut  if  the  abdomen  becomes  more  and  more 
distended  and  there  is  rather  long-continned  constipstinn,  we  need  not  hesi- 
tate to  make  a  cautious  use  of  glycerin  suppositories  or  injections.  For  injec- 
tion we  usually  choose  oil  or  soapSTids,  and  let  it  run  through  an  ordinary  foun- 
tain synnge  into  the  colon,  while  the  pfltient  is  lying  on  his  back.  If  necessary, 
the  injections  must  be  repeated,  and  of  the  beneficial  ejects  of  these  oil  or  soap 
injections  we  have  often  been  convinced. 

We  have  already  insisted  that  every  patient  with  perityphlitis  should  be 
most  carefully  watched,  however  favorable  the  course  of  the  disease  seems  to 
be.  The  physician  must  ask  himself  every  minute  whether  further  symptomatic 
treatment  is  permissible,  or  whether  it  may  not  be  necessary  to  have  the  abscess 
opened  by  surgical  interference. 

Since  the  course  of  the  disease  cannot  l>e  told  beforehand,  and  since  the 
dangers  of  the  operation  are  naturally  smaller  in  proportion  to  the  promptness 
of  its  perfonnance,  many  eminent  surgeons  are  of  the  opinion  that  in  every  case 
of  perityphlitis  the  corpus  delicti  (the  inflamed  appendix)  should  be  removed 
if  possible  on  the  first  day,  or,  at  the  latest,  on  the  second  day  of  the  disease, 
before  it  can  do  any  further  damage.    The  results  of  these  early  operations  are 
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very  good  (casualties,  it  is  true,  do  occur  in  isolated  cases).  Most  of  the  cases 
would  certainly  also  have  recovered  without  operation.    But  in  some  cases  the 

termination  would  have  been  unfjivorabk  witliout  operation,  and  most  of  those 
operattjd  wirly  are  now  safe  from  later  recurrences,  which  is  a  great  advantage, 
Kevertheless.  the  obligatory  early  operation  will  always  remain  niore  a  theoret- 
ical demand  than  a  procedure  which  can  Uv  prQctically  executed.  At  any  rate, 
mimcrous  cases  seek  medical  aid  only  on  the  third  diiy  or  even  later,  and  then 
the  question  whether  flx'  should  operate  at  all  and  when,  is  frequently  dilTicult 
to  decide.  The  general  answer  to  this  question  vnu  only  be  that  immediate 
operation  is  always  indicated  as  soon  as  the  presence  of  a  perityphlitic  abscess 
has  been  assumed^  Hie  absorption  or  sj>ontnneous  rupture  nf  which  into  the 
intestines  should  not  he  waited  for.  because  of  the  possibility  of  a  rupture  into 
the  free  peritoneal  cavity  with  subsequent  diffuse  suppurntivo  peritonitis,  or 
of  a  general  septic  intoxication,  or  a  protracted  chronic  suppuration.  When 
this  danger  point  is  reached  is  often  impossible  to  say  with  certainty;  never- 
theless, there  are  a  large  numlxT  of  important  indications.  In  general,  we  rely 
personally  on  the  following  rules:  If  the  teinperfiture  Inst  longer  than  five  or 
six  days  without  remission,  or,  particularly,  if  after  a  febrile  attack  during  the 
first  few  days,  a  renewed  elevation  of  temperature  occur,  then  there  is  strong 
suspicion  of  an  abscess  formation.  If  the  pulse  rate  (despite  the  low  temper- 
ature!) rises,  and  it  increases  to  100  to  130  while  the  tension  decreases,  this 
also  is  no  favorable  sign.  Continued  eructations  and  recurrent  vomiting  are 
likewise  unfavorable.  Accurate  obser%-alion  of  the  local  condition  (tumor, 
increasing  tenderness)  is  very  important,  but  attention  to  the  general  condi- 
tion (pallor  and  bad  look,  dry  tongue,  beginning  facies  ahdominalis)  is  of 
equal  importance.  Finally,  the  leucocytosis  shouhl  he  considered  {vide  supra). 
An  uninterrupted  increase  of  the  leucocytes  to  18^000  to  30,000  to  the  cubic 
millimeter  and  over,  always  increases  the  suspicion  of  an  existing  suppura- 
tion. On  the  other  hand,  a  low  leucocyte  count  should  not  keep  us  from  oper- 
ating, if  the  condition  is  otherwise  unfavorable. 

It  is  impossible  to  give  more  detailed  rules,  of  general  application,  with 
regard  to  the  question  of  operating.  The  individual  cireunistances  of  each  par- 
ticular case  and  the  personal  experience  of  the  physician  must  always  be  con- 
trolling factors.  Xo  physician  can  avoid  unfortunate  occurrences  in  perit^Tih- 
litiSj  and  the  most  experienced  firaetitioner  will  never  escape  a  certain  feeling 
of  uneasiness  in  any  case  of  the  ilistmse. 

In  general,  during  the  first  few  days  of  the  disease  (excepting  cases  of  pos- 
sible early  operation),  if  the  general  condition  of  the  patient  is  good,  ex- 
pectant trcnimont  is  certainly  to  be  recommended ;  nnd  even  in  the  ranks  of  the 
surgeons  the  eagerness  for  operation  lias  grown  less  in  this  ilisease,  just  as  it  has 
in  many  others.  On  the  otfier  haurl,  operation  must  not  he  delayed  in  those 
cases  in  which  severe  local  symptoms  or  general  septic  intoxication  occurs 
within  the  first  few  days ;  and  in  every  case,  as  Sahli  so  aptly  puts  it,  expectant 
treatment  should  always  be  an  "armed  truce."  For  this  principle  is  certainly 
true:  better  to  operate  too  early  than  too  late. 

If  the  attack  has  passed,  the  question  of  an  interval  operation  {"a  froid  '*) 
arises.  Since  in  many  cases  adhesions  of  the  appendix  persist,  or  a  fecal  con- 
cretion, or  even  a  small  inspissated  pus  focus,  remain  in  the  appendix,  a  constant 
danger  of  recurrence  {vide  supra)  is  thereby  occasioned.    This  danger  is  obvi- 
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ateil  once  and  for  all  by  the  removal  of  the  apjjendix.    The  operation  is  to 
particularly  rucoiiinu'inied.  if  several,  even  light,  attacks  of  appendicitb 
perityphlitis  have  oc-curred,  or  if  aiiv  remaining  flight  diticoniforts   (pains,  ten- 
dernej^s  on  pressure,  paljiable  appendix,  iirogiilar  bowels,  etc.)    indicate  pei 
gisting  morbid  chan^t-^s  in  the  iippciidix.     Thert'  euu  hardly  Ijc  any  doubt  iht 
many  necidcnts  can  he  avoided  by  an  interval  operation  in  which,  as  a  rui( 
there  is  almost  no  danger. 

Moreover,  for  the  after-treatment  of  perityphlitis,  mild   Carlsbad  ciircn^^ 
mud  packs,  careful  massage,  etc.,  are  still  occasionally  employed. 


CHAPTER    V 


PERFORATING    ULCER    OF   THE    DUODEXL'M 


There  is  a  form  of  ulcer  of  the  duodenum,  especially  of  it5  upper,  horizon- 
tal portion,  vi'hich  is  precisely  analogous  to  the  round  gastric  ulcer  in  regard  tod 
ietioln^%  pathological  anatomy,  and,  very  largely,  syniptomatologv'.     The  ulccrj 
is  probably  also  due  in  most  cases  to  the  action  of  the  ucid  gastric  juiee  on  thaj 
duodenal  mucous  membrane  under  conditions  which  have  been  detailed  raorc 
fully  in  the  a?tiology  of  gastric  ulcer.     We  must  mention  heru  the  noteworthy*] 
fact  that,  after  extensive  burns  of  the  external  skin,  ulceration  of  the  duodenumj 
rarely  of  the  stomach  also,  has  been  repeatedly  observed.    This  is  probably  du( 
to  the  thrombosis  of  a  duodenal  vessel,  occasioned  by  the  setting  free  of  fibria^ 
ferment. 

Ulcer  of  the  duodenum  is  much  rarer  than  the  round  gastric  ulcer,  and,  in 
distinction  from  the  latter,  it  has  been  found  decidedly  oftener  in  men  than  in 
women.  ^ 

Many  cases  of  ulcer  of  the  duodenum  run  their  course  entirely  without  symp-™ 
toms,  or  they  cause  no  symptoms  until  sudden  hemorrhage  appears    (from 
erosion  of  the  pancreatieo-duodenalis.  gastroduodenalis,  etc.)  with  hematcme- 
»h  and  bloody  stools  (quite  often  bloody  stools  alone  without  heraatemesis), 
or  until  there  are  suddenly  signs  of  peritonitis  fnnn  perforation.   In  many  cases' 
a  type  of  disease  exists  for  a  long  time  wliose  symptoms,  as  we  have  said,  are  so, 
like  the  clinical  symptoms  of  gastric  ulcer  that  we  can  only  rarely  distinguisi 
the  two  forms  with  certainty  during  life.    We  notice  continuous  or  neuralgic 
pain»  which,  in  ulcer  of  the  duodenum,  has  its  chief  seat  in  the  right  hypochon- 
drium.    Severe  gastric  symptoms,  especially  vomiting,  are  not  as  common  as  in 
gastric  ulcer.     Occult  hemorrhages,  demonstrated   Ijy   the  different  chemical  ^ 
blood  tests  of  the  stools,  may  materially  support  the  suspicion  of  an  ulcer. fl 
Finally,  it  is  to  Inh  noted  that  recently  a  sligbt  glycnsura  lias  repeatedly  been 
oiiservcd  in  duodenal  ulcer  (in  contradistinction  to  ulcer  of  the  stomach) .     The 
general  health  and  general  nutrition  may  remain  quite  undisturbed  for  a  long 
time. 

Ulcer  of  the  duodenum  ends  by  cicatrization  and  recovery,  or  by  cicatriza- 
tion and  the  formntion  of  stenosis,  and  obstructed  evacuation,  with  secondary 
dilatation  of  the  upper  portion  of  the  duodenum  and  of  ihe  stomach.  To  regard 
to  the  different  adhesions  and  the  perforations  of  the  ulcer  into  neighboring 
organs,  we  may  refer  to  what  fias  been  said  of  gastric  ulcer. 
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The  treatment  must  be  governed  by  the  same  principles  which  were  laid 
I  down  in  the  treatment  of  gastric  ulcer,  especially  as  the  diagnosis  is  usually 
'doubtful. 


CHAPTER   ATT 


TUBERCLT^aSIS    OF    THE   INTESTINES 


Tuberculosis  of  tlie  intestines  is  in  most  case?i  a  secondary  disease,  and  is 
one  s^inptom  of  a  more  extensive  general  lulierculosis.  It  develops  most  fre- 
quently in  the  courfie  of  obrnnic  jtulnionarv  tuberculosis,  and  de])omls  here,  as 
we  have  seen  (compare  page  307  j,  probably  ujx.m  an  infection  of  the  intestines 
from  the  tulxirculoua  sputum  that  has  been  swallowed. 

Intestinal  tuberculosis,  however,  may  also  be  a  primary*  disease,  and  the 
source  of  further  extension  of  tuberculosis  over  the  body.  '*  Tuberculosis  of  the 
abdominal  organs.*'  which  iisiiaHy  starts  from  the  intestines,  has  a  clinical  sig- 
nificance, especially  in  children.  It  is  not  improbable  that  in  such  cases  the 
first  infection  of  the  intestine  cometi  from  without,  and  that  the  tulverculous 
poison  is  taken  into  the  IkhIv  with  the  food.  Here  we  must  suspect  especially 
the  milk  from  cows  with  pearly  distemper — that  in,  witfi  tuberculous  disease. 

The  anattuTiical  cbani^es  in  intestinal  tiibcrcuhtsis  are  pnxisv  !y  aoalognus  to 
the  tuberculous  changes  in  other  mucous  membranes.  The  tubercular  new 
growth  has  its  origin  usually  in  the  !>nnph  apporatu.^  of  the  intestine,  in  the 
solitary  folliclcB,  and  in  Pcycr's  patches.  The  first  milinrv  lubcreles  form 
beneath  the  epitlielium,  and  soon  fuse  witli  one  another  iritn  a  diffuse  infiltra- 
tion. In  its  further  course  the  infiltration  on  one  side  extends  deeper  into  the 
surrounding  tissue,  so  that  it  attacks  the  submucous  and  muscular  coats  and 
even  extends  to  the  serous  coat,  and  on  the  other  side,  by  the  destruction  of 
the  new  growth  which  begins  at  the  surface  and  constantly  spreads,  tubercular 
ulcers  are  formed.  We  can  often  make  out  with  the  naked  eye  single  miliary 
tubercles  or  groups  of  them  at  the  base  or  in  the  infiltratetl  edges  of  the  ulcer. 
This  is  especially  plain  in  deep-seated  ulcers  on  the  corresponding  portion  of 
the  serous  coat.  The  form  of  the  large  tubercular  ulcers  is  often  irregular.  In 
many  cases  the  long  diameter  of  the  ulcer  is  parallel  to  the  circumference  of  the 
intestine,  so  that  the  girdle-like  ulcers,  which  are  especially  characteristic  of 
tuberculosis,  are  formed. 

Tubercular  ulcers  are  situated  both  in  the  large  nnd  in  the  small  intestines. 
They  are  usually  most  marked  in  tlie  vicinity  of  the  ile^Kieca!  valve.  Isolated 
tubercular  lesions,  which  may  impress  one  absolutely  like  an  ileoca?cal  tumor, 
are  not  infrequent  iu  this  locality.  The  thickened,  matted  coils  of  intestine, 
in  conjunction  with  the  swollen  Ijinphatic  glands  and  other  tissues,  occasion- 
ally form  large  irregular  tumors,  which  may  give  rise  to  confusion  with  chronic 
perityphlitis. 

Tubercular  idcer^i  in  the  fitomnch  are  extremely  rare.  B(^ides  the  intestinal 
tuberculosis  there  is  very  often  tmberculosis  of  the  mesenteric  lymph-glands, 
and  also  frerpicnlly  tuberculosis  of  the  peritoneum. 

The  symptoms  of  intestinal  tuberculosis  are  usually  (]uite  subordinate  to  the 
eymptoniH  caused  by  other  coexisting  tulierculous  afTections.    There  may  often 
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be  quite  extensive  tiihercular  ulcers  without  any  markeil  symptoms,  but.  a^ 
rule,  the  onset  of  diarrhea  funis  tlie  attention  to  the  intestinal   oomplicatioa 
(see  the  chapter  on  Pulmonary  Tuberculosis). 

Marked  admixture  of  \)Uhm]  with  llu"  stools  occurs  only  rarely-  in  tul>ercular 
ulcers  of  the  intestine.  In  tuherculotii^  of  the  large  intestine,  blood  and  pus 
are  occasionally  found  in  email  amounts  in  the  stools. 

Tubercle  bacilli  have  l>een  repefiledly  demonstrated  in  the  fecal  discharges, 
but  it  is  not  ver^'  eatsy  to  find  them,  and,  moreover,  their  diagnostic  sig-nificance 
is  impaired  by  the  fact  that  they  may  be  referable  to  sputum  which  has  been 
swallowed. 

Pains  are  often  entirely  absent.  In  other  cases  there  is  considerable  abdom- 
inal pain  as  well  as  much  tenderness  on  pressure,  ilarked  tenderness  on  pres- 
sure indicates  an  involvement  of  tlie  peritoneum.  \ot  infrequently,  a  persistent 
moderate  nieteorinm  is  present.  To  a  certain  extent,  circumacribed  ileocscal 
tuberculosis  furnishes  a  very  characteristic  clinical  picture.  It  generally  pro- 
duces the  sjTuptoms  of  a  chronic  intestinal  obstruction  (colic,  constipation,  vis- 
ible intestinal  peristalsis),  and  is  generally  associated  with  a  distinct  circum- 
scribed tumor  in  the  iieocsecal  region.  The  course  is  generally  ver}'  protracted, 
lasting  possibly  for  years.    *Secondary  suppuration  is  not  infrequent. 

Primary  tuberculosis  of  the  abdominal  organs  sometimes  presents  quite  ft 
characteristic  type  of  disease,  especially  in  children.    This  was  termed  by  the 
older  physicians  tabes  meyenirrica.     The  chief  feature  of  this  type  of  disease 
consists  in  a  progressive  general  emaciation  and  amemia,  which  are  usually 
associated  with  a  persistent  hectic  fever,  which  obstinately  resists  all  the  rem- 
edies employed.    The  abdomen  is  usually  swollen  by  meteorism,  but  it  is  some- 
times flat  and  sunken.     In  some  eases  we  can  feel  the  swollen  mesenteric 
lynipJi-glands  througli  tlie  alKlominal  wall   during  life.     The  involvement  of 
the  mesenteric  lynipli-glands  obstnicts  tlie  lyinph-channela  which  serve  for  the 
absorption  of  fat,  a  circumstance  which  contributes  to  the  excessive  emaciation 
frequently  seen.    The  liver  may  be  enlarged  and  its  lower  border  can  often  be 
felt.    The  bowels  are  irregular,  and  there  is  usually  a  nioderate  diarrhea,  per- 
sisting in  spite  of  all  remcflies.    The  invariably'  fatal  termination  is  due  to  an 
increase  of  the  general  iiinrusmus.  nr  to  a  final  acute  tuberculous  affection,  such 
as  miliary  tuberculosis  or  tuberculous  meningitis.    Tlie  autopsy  shows  tubercu- 
losis of  the  intestines,  peritoneum,  lymph-glands,  liver,  etc.,  to  a  greater  or  less 
extent.    The  lungs  may  be  quite  free  from  tuberculosis.    We  will  return  to  tliis 
affection  in  the  description  of  tuberculosis  of  the  peritoneum. 

The  treatment  of  intestinal  tuberculosis  can,  as  a  rule,  be  onh^  symptomatic 
Besides  the  general  dietetic  treatment  which,  in  addition  to  sparing  the  inte»- 
tinefi,  seeks  to  keep  up  the  patient's  strength  as  far  as  possible,  medical  interfer- 
ence is  denmndcd  by  the  abdominal  pain  and  diarrhea.  The  chief  remedy  is 
opium,  either  alone  or  combined  very  frequently  with  tannin,  tannigen,  tan- 
nalbin,  acetate  of  lead,  subnitrate  of  bismuth,  bisnmtose,  coto  bark  {gr.  vijss. 
[gm.  0.6]),  etc.  Sometimes  a  decoction  of  logwood  is  beneficial.  Talc  also  has 
lately  been  recommended  :  about  6  or  7  ounces  (gm.  900)  are  given  daily,  sus- 
pended in  milk.  We  have  seen  some  good  results  from  it.  The  most  serviceable 
local  applications  are  poultices  and  alcoholic  and  Priessnitz  compresses.  In 
ileocEccal  tul)erculosis  {vide  supra),  surgical  inten^ention  (extirpation,  entero- 
anastomosis,  etc.)  has  frequently  given  good  results. 
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In  other  respects  the  treatment  coincides  with  the  general  treatment  of 
tuberculosis  {vide  supra). 


I- 


CHAPTER   VII 


SYPHILIS    OF   TBE   RECTUM 


Ix  not  very  rare  cases  we  see  in  the  rectum,  especially  in  its  lower  portions, 
extensive  syphilitic  ulcerations,  which  firoduce  a  severe  and  practically  impor- 
tant type  of  disease.  The  more  intimate  Relation  bi'tween  syphilis  of  the  rec- 
tum and  ihc  general  syphilitic  proncss  is  not  perfectly  clear.  According  to 
tjiiitc  a  wiilespretid  opinion,  the  infection  of  the  rectum  comes  from  the  Becretion 
trickling  down  from  the  ulcers  of  the  genitals.  The  facts  seem  to  support  this 
view,  since  syphilis  of  the  rectum  is  seen  niwch  more  frequently  in  women  than 
in  men.  Some  authors  have  even  asserted  tlint  all  t]ie  so-called  "  syphilitic  " 
ulcers  in  the  rectum  have  no  connection  at  all  with  genuine  syphilis,  hut  iirc 
chancroids.  It  is,  in  fact,  striking,  even  if  it  by  no  means  proves  such  a  hypoth- 
esis, that,  at  the  autopsy  of  persons  who  hare  died  of  "  syphilis  of  the  rectum," 
we  rarely  find  definite  syphilitic  changes  in  other  internal  organs — a  fact  which 
we  also  can  confirm. 

The  mo^t  characteristic  mark  of  sj^hilitic  ulcers  in  the  rectum  is  their 
tendency  to  form  cicatrices  and  stenoses.  This  result  of  the  ulcer  is  also  impor- 
tant in  its  clinical  relations,  since  the  chief  symptoms  of  the  disease  usually 
begin  with  the  development  of  the  stenosis.  The  seat  of  the  stenosis  is  usually 
tBO  low  down  that  we  can  conveniently  reach  it  with  the  finger,  on  a  digital  ex- 
amination of  the  rectum  during  the  patient's  life.  The  rectum  narrows  like  a 
funnel  upward,  and  we  can  feel  the  quite  sharp  edge  of  the  ring-like  cicatrix 
with  the  point  of  the  finger.  This  funnel-shaped  stenosis  of  the  rectum  is  so 
characteristic  of  syphilis  of  that  organ  that,  in  almost  all  cases,  we  can  make 
the  diagnosis  with  perfect  certaint}'  from  this  alone. 

The  rectum  and  the  descending  colon  are  usually  dilated  above  the  stenosis, 
and  here  extensive,  irregular  ulcerations,  with  undermined  edges,  are  usually 
found  in  the  mucous  membrane.  These  are  partly  of  a  specific  nature,  and 
partly  diphtheritic  ulcers  caused  by  the  pressure  of  the  accumulated  fecal 
masses. 

The  symptoms  of  syphilis  of  the  rectum  usually  develop  quite  gradually.  At 
first  the  hnwels  are  irregular,  and  there  are  disturbances  of  defecation  which 
stubbornly  resit^t  the  ordinary  remedies  employed.  There  are  sometimes,  in  the 
firet  stage  of  the  disease,  frequent  and  severe  hemorrhages  with  the  dejections, 
as  we  have  seen,  and  for  a  long  time  these  may  falsely  be  considered  to  be 
"bleeding  from  hemorrhoids."  The  symptoms  become  more  marked  as  cica- 
trization of  the  ulcer  incnnst^t;  and  as  stenosis  of  the  reclutn  develops.  There 
is  usually  a  decided  catarrh  of  the  rectum,  so  that  the  thin  stools  contain  a  large 
adniixlure  of  mucus  and  pus.  The  patient's  condition  is  extremely  distressing, 
from  the  pains  with  the  frequent  but  always  scanty  dejections,  and  from  the 
severe  tenesmus.  Nodular  thickenings  and  prolapse  of  the  mucous  membrane, 
and  sometimes  true  hemorrhoids,  form  about  the  anus.  The  patient's  strength 
constantly  diminishes  from  the  pain  and  the  continual  diarrhea.    He  finally 
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becomes  emaciated,  looks  very  pale  and  wretched,  and  has  fever  towai 
Death  ensues  from  increasing  general  weakucKS,  or  rarely  from  a  terminal 
tonitis  due  to  perforation,  after  the  whole  disease  has  lasted  one  and  a  half  to 
two  and  a  half  years. 

This  unfavorable  termination  unfortunately  seems  to  be  the  rule  in  ell  the. 
caseB  described;  hence  the  prognosis  is  to  t>e  regarded  as  very  serious  in  all  ca«8l 
of  syphilis  of  the  recitum.     Improvement  worthy  of  mention,  or  even  perhaps, 
recovery,  is  possible  only  when  the  disease  is  recognized  at  tlie  outlet  and  prop- 
erly treated. 

At  the  outset  of  the  disease  the  treatment,  of  course,  must  consist  chiefly  of 
an  energetic  general  attack  upon  the  syphilis  by  mercurial  inunctions  and  iodul 
of  potassium;  but,  when  once  the  characteristic  funnel-shaped  stenosis  of  the 
rectum  has  formed,  we  cannot  expect  much  from  antisj'phiHtic  medication^  sinca 
this  cannot  e-xert  any  influence  on  the  cicatrices  and  their  results.  Improre-l 
ment  is  now  to  be  obtained  only  by  mechanical  dihttalion  of  the  stenosis  hj] 
bougies,  or,  if  this  is  not  enough,  by  a  surgical  operation. 

Treatment  with  bougies,  in  order  to  produce  results,  must  be  carried  out 
very  carefully  for  a  long  time.  The  operative  treatment  consists  in  incisi^ 
and  dilatation  of  the  stenosis,  or  in  a  complete  resection  of  the  diseased  rectum ; 
in  certain  cases,  also,  in  the  formation  of  an  artificial  anus.  When  only  sATiip- 
tomatic  treatment  is  possible,  it  consists  of  local  irrigations,  similar  to  those 
employed  in  catarrhal  colitis,  and  in  the  careful  administration  of  mild  laxa- 
tives (rhubarb,  compound  licorice  powder,  castor  oil,  etc.). 


CHAPTER    VIIT 


CANCER   OF   THE   INTESTINES 

The  development  of  cancer  is  far  more  rare  in  tlie  intestine  than  in  Uie 
stomach.  Nevertheless,  cancer  of  the  intestines  is  a  disease  of  great  practical 
importance,  since  a  cure  is  possible  only  in  case  of  a  correct  early  diagnosis. 
The  rectum  is  the  most  frequently  aifectcd  of  at!  portions  of  the  intestines. 
Next  in  frequency  is  carcinoma  of  the  colon,  particularly  tbe  ciecum,  the  sig- 
moid flexure,  and  the  hepatic  and  splenic  flexures.  Carcinoma  is  very  much 
less  common  in  the  small  intestine,  thougli  it  occurs  in  all  parts  of  it.  In 
the  duodenum  it  particularly  affects  the  neighborhood  of  the  common  duct. 

Most  cancers  of  the  intestine  appear  in  the  form  of  ringlike  swellings  that 
take  in  the  whole  circumference  of  the  intestine.  More  rarely  we  find  a  more 
diffuse  papillary  proliferation,  extending  over  a  larger  surface  of  the  intestine. 
There  is  often  quite  an  extensive  destruction  of  the  new  growth  on  the  surface 
tif  the  cancer,  from  which  dcej)  ulcerations  arise.  Often  metastases  are  found 
in  the  lyni[)li-glandti,  liver,  and  other  organs.  Alxive  a  cancerous  obstruction 
the  intestine  is  usually  dilated,  with  thickening  of  its  muscular  coat»  and  in- 
flammation or  ulceration  of  its  mucous  membiane  due  to  the  impacted  fecal 
matter.  In  its  histologica!  structure,  cancer  of  the  intestine  is  to  be  regarded 
as  invariably  n  cylindrical-celled  carcinoma,  which  sometimes  shows  a  plainly 
glandular  stnicluii^-— adcno-carcinoma — and  sometimes  that  of  the  other  forms 
of  cancer — scirrhous,  medullary,  or  colloid. 
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Cancer  of  the  intestines,  like  all  cancers,  occurs  chiefly,  if  not  invariably,  in 
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Symptomatology. — The  clinical  g}Tnptoni8  of  cancer  of  ilie  intestines  are 
only  in  a  jmrt  of  the  cases  so  pronounced  that  "we  can  make  a  positive  diagnof^is 
of  the  disease.    The  symptoms  vary  with  the  location  of  the  growth. 

Cancer  of  the  recitnn  begins  ii5u«Ily  witli  distress  at  stool  (tenesmus)  and 
pain  in  tlie  rectum,  which  at  first  comes  only  witli  defecation,  hut  later  hecomt'S 
almost  continuous.  The  disturbances  of  defecation  consist  at  first  apparently 
only  in  simple  constipation.  Often  there  is  frei:juent  desire  to  defecate,  the 
movements  consiBtin;?  aUvnys  of  small  tapelike  or  nodular  masses,  which  are 
evacuated  with  great  difficulty.  Gradually  a  painful  tenesmus  sets  in.  The  pain 
often  shoots  into  the  neigliliorijig  purts — the  saL-ruui,  the  thighs,  tlie  genitals, 
etc.  The  local  symptoms  gradually  increase,  the  stools  often  contain  some 
mucus  and  blood,  and  diarrliea  aitematee  with  obstinate  constipation.  The 
patient  also  becomes  enuiciatfd,  and  constantly  grows  weaker  and  more  mis- 
erable. Finally,  we  often  find  a  complete  paralysis  of  the  sphincter  am,  so  that 
a  niucnus,  bloody  fluid  constantly  oozes  from  the  half-open  anus.  An  alisolule 
diagnosis  can  usually  be  made  with  ease  by  digital  examination  of  the  rectum. 
This  examination  should  never  be  omitted  in  any  susj>icious  case,  or  otherwise 
it  is  only  too  easy  to  make  a  mistake.  Many  a  fatal  ease  miglit  pcrluips  have 
been  saved  by  a  timely  diagnosis.  Kxternal  piles  are  common  in  cancer  of  the 
rectum,  and  their  presence  should  by  no  means  prevent  the  physician  from  nn 
internal  examination.  If  there  is  cancer  of  the  rectum,  the  finger  upon  being 
introduced  detects  an  irregular,  firm  growth,  and  we  can  usually  make  out 
with  approximate  accuracy  its  extent  and  mnbility  and  its  invasitm  of  neigh- 
boring organSj  such  as  the  vagina  and  bladder.  We  differentiate  cancers  of 
the  rectum  into  those  situated  far  up  (generally  markedly  exuberant),  and 
those  located  low  down  (generally  annular).  Examination  witli  the  rectal 
speculum  sometimes  makes  the  diagnosis  more  accurate,  but  is  Uf^ually  unneces- 
Bary.  In  some  cases  the  destruction  of  the  new  growth  may  cause  perforation 
into  the  adjoining  organs  mentioned,  and  we  can  easily  understand  the  results 
of  this,  such  as  cystitis,  purulent  discharges  from  the  vagina,  etc.  We  may 
aleo  have  peritonitis  from  |>crforation.  Secondary  cancer  appears  with  especial 
frequency  in  the  liver,  also  in  the  peritoneum  and  elsewhere.- 

Carcinoma  of  the  colon  causes,  as  a  rule,  only  very  indefinite  symptoms, 
which  for  a  long  time  are  hard  to  interpret,  Tliese  symptoms  consist  chiefly 
of  distress  at  stool,  obstinate  constipation,  dull  pains  in  the  abdomen,  and  the 
signs  of  slowly  increasing  general  weakness  and  emaciation.  With  the  growth 
of  the  neoplasm  there  are  usually  attacks  of  colic,  with  tlie  gradual  or  perhaps 
rapid  development  of  all  the  symptoms  of  obstruction  of  the  howels  (vide  infra, 
Chapter  XI).  The  pains  are  rarely  sharply  localized;  but  sometimes,  how- 
ever, the  principal  location  of  the  pain,  and  particularly  the  localized  tender- 
ness, point  approximately  to  the  seat  of  the  neoplasm.  Not  infrequently  the 
pain  is  principally  referred  to  the  umbilical  region.  Vomiting  occurs  fairly 
often  in  cancer  of  the  colon.  At  first  the  vomitus  consists  of  stomach  con- 
tents, mucus,  bile,  later  (with  increasing  intestinal  obstruction)  it  may  as- 
sume a  fecal  character. 

In  many  cases  the  shape  of  the  feces  is  peculiar.  They  are  ribbon -shaped, 
or  consist  of  queer  flattened  nodules  which  have  a  certain  resemblance  to  sheep's 
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dung  (scybala).  Not  infrequently  we  find  in  the  dejections  an  adnnixturv  of 
mucus,  pus,  and,  what  is  still  more  important,  blood;  if  blood  is  persistentW 
present  in  the  movements  (to  be  determined  by  the  guaiac-turpentine  te^t, 
vide  supra),  or  if  there  are  bloody  or  mucopurulent  masses  in  the  discharge*, 
cancer  is  suggested.  Exceptionally  there  may  be  found  in  the  stools  small  de 
tached  portions  of  the  new  growth.  Not  very  rarely  in  cancer  of  the  intestiDCS 
the  local  symptoms  for  a  long  time  remain  in  the  background ;  onlj  an  incr-  i- 
ing  general  weakness,  or  a  striking  anaemia,  arouse  suspicion  of  a  more  stn  ■ 
affection,  the  true  nature  of  which  remains  unrecognized  for  a  long  time,  since 
the  most  careful  examination  of  the  abdomen  frequently  at  first  3'ielde  no  re- 
sult. However,  on  carefail  palpation  it  is  sometimes  possible  to  feel  the  ne» 
growth  through  the  abdominal  walls  as  a  distinct  tumor.  One  characteristic 
of  the  tumor  occasionetl  by  inteHtinnl  carcinoma  is  that  it  may  be  very  mov- 
able, and  change  its  position  because  of  its  own  weight  or  of  the  collections  of 
fecal  matter.  As  a  rule,  the  growth  does  not  move  with  respiration,  except 
possibly  in  carcinoma  of  the  transverse  colon.  Most  cancers  of  the  colon  ar« 
more  distinctly  felt  with  an  empty  gut  than  with  a  full  one.  Insufflation  of 
air  through  the  rectum  may  facilitate  the  exact  localization  of  the  Beat  of  the 
neoplasm  in  isolated  eases.  In  doubtful  cases  an  examination  under  narcosis  is 
indicated. 

H  is  easy  to  confound  colon  carcinoma  with  carcinoma  of  the  stomachf  the 
mescntcr}',  the  mesenteric  tyniph-glands,  kidney,  etc.     It  is  very  important  to 
know  that  in  case  of  intestinal  carcinoma  the  tumor  which  is  felt  may  be  not 
the  new  growth  at  all,  hnt  the  hardened  fecal  masses  collected  aliove  it.     Such 
fecfll  flccumulntions  may  cnuse  nil  nortR  of  errors  as  to  the  situation  and  dimen- 
sion?  of  the  new  growth,     la  such  caties  a  correct  conclusion  may  not  be  ob- 
taini'd  until  after  continued  observation  and  the  use  of  laxatives  and  eneinata. 
It  is  also  true  that  ordinary  focal  masses  may  be  mistaken  for  cancer  of  the 
intestine  when  there  is  no  intestinal  disease  of  any  sort.    If  the  neoplasm  in- 
creases in  extent,  the  symptoms  of  intcBtinal  Ptenosis  be<*ome  gradually  more 
and  more  prominent  (colic,  vomiting,  visible  rigidity,  distention,  anil  peri 
stalsis  of  the  intestinal  coils  situated  above  the  ol)struction).    The  symptomi 
of  stenosis  may  be  relieved  from  time  to  time,  owing  to  ulceration  of  the 
cancer.    In  exceptional  cases  there  may  be  perforation  of  cancer  of  the  colon 
into  the  stomach,  with  the  formation  of  a  gastrocolic  fistula;  of  perforation  of  M 
cancer  of  the  sigmoid  flexure  into  the  bladder  or  into  the  peritoneum,  with  a  W 
secondary  peritonitis,  which  may  be  localized  or  diflfnse.     Carcinoma  of  the 
crecum  is  often  indistinguishahle  for  a  long  while  from  tumors  due  to  chronic 
typhlitis  or  perityphlitis.    Cancers  of  the  appendix  may  also  be  confused  with 
a  circumscribed  chronic  t«l>erculosis  of  the  ileocsecal  region.     Cancer  is  sug- 
gested, above  all,  by  the  age  of  the  patient,  the  progreaaive  aggravation  of  the 
illness,  and  sometimes  also  by  swelling  of  the  inguinal  lymph-glands.     In  the 
surgical  wards  in  I^eipsic  we  observed  a  case  of  cancer  originating  in  the  ver- 
miform appendix,  wiiich  }>enetrated  through  tlie  skin. 

Cancer  of  the  smalt  intestiitp  is  very  rare.  It  is  distinguished  by  the  ver}' 
gnmt  mobility  of  the  tumor,  if  one  is  found.  The  symptoms  are  those  of  grad- 
ually increasing  stenosis  {vide  infra).  Cancer  of  the  duodenum  is  similar  in 
many  respects  to  cancer  of  the  stomach,  particularly  of  the  pylorus.  It  leads 
to  stenosis  of  the  duodenum,  and  con6e<ptently  to  dilatation  of  that  {xirtion  of 
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the  duodenum  which  is  above  the  new  growth,  and  of  the  etomach,  and  so  occa- 
sions the  well-knoHn  Pj'mptonns  of  gastrectasia.  Cancer  which  is  seated  in  the 
neighborhood  of  the  cominon  duct  usually  causes  excessive  and  persistent 
jaundii-e. 

Prognosis. — The  course  of  all  cases  of  intestinal  cancer,  provided  operative 
removal  of  the  tumor  is  inipo«siUle,  it;  absoluti'ly  unfuvoraliie.  The  disease  may 
last  for  a  considerable  time,  about  two  or  throe  years.  On  the  other  hand,  the 
duration  of  the  speirial  syiiiptoins  may  be  comparatively  brief — that  is,  a  few 
months  or  weeks;  undoubtedly  because  the  condition  e:(ipted  long  before  it 
caused  symptoms.  Most  oF  the  cases  run  their  course  under  the  clinical  pic- 
ture of  a  more  or  less  slowly  developing  intestinal  stenosis,  which  may  lead  to 
almost  complete  obstruction.  The  final  fatal  result  in  intestinal  carcinoma 
takes  the  form  either  of  increasing  general  weakness  or  of  perforation  with 
fatal  suppurative  peritonitis.  Deatli  may  also  be  occasioned  by  extensive  and 
foul  suppuration  in  the  surrounding  connective  tissue,  or  by  phlebitis  and 
])y!einia. 

Treatment. — The  only  possibility  of  successful  treatment  in  intestinal  car- 
cinoma is  by  surgical  methods.  Tlie  results  of  operation  are  very  favorable 
in  cases  of  cancer  of  the  rectum  if  the  disease  is  not  situated  too  high,  and  has 
not  extended  too  far.  Cancer  of  the  other  parts  of  the  intestine  has  a  less 
promising  outlook.  Still,  a  large  series  of  permanent  cures  have  already  been 
obtained  by  resection  of  intestinal  cancers.  In  isolated  cases,  with  stenotic 
symptoms,  good  palliative  results  have  also  been  obtained  by  means  of  the 
Bo-called  entero-anastomosifi.  If  surgical  interference  is  impracticable,  treat- 
ment must  be  merely  symptomatic  (suitable  diet,  mild  laxatives,  narcotics,  hot 
compresses,  etc.),  with  a  view  to  alleviating  suSering. 


We  will  append  a  few  remarks  about  sarcoma  of  ike  intestine.  This  is  a 
Tery  rare  disease,  which  originates  from  the  submucous  layer,  or  else,  in  the 
form  of  lympho-sarcomtu  from  the  lymph-foUicles  of  the  intestine,  particu- 
larly of  the  small  intestine.  B*Jth  varieties  e.vhibit  a  tendency  to  extend 
cylindrically  over  considerable  areas  along  an  intestinal  coil.  They  usually 
do  not  lead  to  stenosis,  and  they  may  even  cause  dilatation  of  the  affected 
portion  of  the  intestine.  The  tujnoi-s  which  are  formed  may  attain  to  very 
considerable  size.  The  most  prominent  symptoms  are  general  weakness  and 
anaemia,  associated  with  slight  fever.  These  constitutional  symptoms  are 
more  prominent  than  the  local  ones.  The  course  is  usually  rapid,  and  ends, 
after  six  to  twelve  months,  in  death. 


CHAPTER    IX 

HEMORRHOIDS 

By  the  name  "hemorrhoids"  we  mean  diffuse  or  varicose  dilatations  of 
the  hemorrhoidal  veins,  especially  of  the  venous  plexuses  at  the  lower  end  of 
the  rectum.  Hemorrhoids  are  single  large  varices,  which  usually  rise  from 
the  submucous  layer,  and  push  the  mucous  membrane  out  before  them.  If 
they  are  situated  outside  of  the  sphincter  ani  we  speak  of  external  hemor- 
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rhoids,  in  distinction  from  internal  hemorrboiils,  wliich  lie  above  the  sphincter. 
The  size  of  the  nodules  varies  witli  tlie  fulhict^t?  of  the  dilated  veins;  but 
hemorrhoidy,  as  a  rule,  do  not  eonnist  pxcluyively  of  dilated  vessels,  for  « 
ofti'n  find,  at  the  piairu'  timr,  rnnsidi'rnble  thirkeninp  of  the  surroiindinjr  oon- 
net'tivc  tiysue,  &o  that  the  whole  iiuiuouh  nieiiibrane  has  a  swollen  appenrantv, 
with  a  polypoid  proliferation  in  parts.  The  hemorrhoids  usually  present  them- 
selves &ii  bluish  tumors,  from  the  size  of  n  jn?a  to  that  of  a  walnut,  which  «ir- 
round  the  anus  like  a  trnrland.  Most  of  thrin  have  a  broad  base,  while  other? 
are  apparency  pedunculntrHl. 

The  chipf  cause  of  hpmorrhoidi^  is  fretpiently  repeated  Btasis  in  the  veiiH 
aff(!cted.  The  position  of  the  hemorrhoidal  veins  is  such  that  their  contents 
are  constantly  prosying  downward  l>y  the  action  of  gravity,  and  the  devtlop- 
ment  of  varices  is  further  promoted  by  their  complete  lack  of  valves.  Special 
local  conditions  often  contribute  also  to  render  the  escape  of  blood  difficult; 
thus  hemorrhoids  are  particularly  frequent  during  pregnancy,  also  in  perwni 
with  habitual  constipation,  and  conseijuently  in  individuals  who  follow 
sedentary  pursuits.  Local  disease  of  the  mucous  membrane  of  the  rectum 
(catarrh,  neoplasms,  etc.)  al^o  gives  rise  in  some  cases  to  the  formation  of 
hemorrhoids.  Ikiuorrhoids  are  sometimes  found  as  a  result  of  portal  con- 
gestion (in  hepatic  cirrhosis  and  similar  conditions),  and  finally  in  general 
circulatory  disturbances  due  either  to  pulmonary  or  cardiac  disease ;  but  th( 
cases  are  not  so  fre<pR'nt  as  was  formerly  supposed,  (Juite  often,  however,  w©l 
can  discover  no  euf!icieut  cause  for  the  development  of  the  dis^ease,  and 
are  then  forced  to  the  hypothesis  of  a  local  disease  of  the  affected  veni 
plexus,  which  i?  probably  often  connected  with  an  individual,  and  apparent!] 
sometimes  hereditary,  predisjwsition.  We  most  freipently  see  heiuorrhoiil 
in  men  in  middle  life. 

Hemorrhoids  sometimes  cause  only  sliglit  symptoms,  or  none  at  all,  bi 
in  otlier  cases  they  are  a  tedious,  burdensome,  and  even  distressing-  evil.     Tl 
chief  symptom  is  pain,  which  is  felt  as  a  constant  burning  at  the  anus,  hui 
which  increases  to  great  severity  at  each  dejection.     There  is  much  pain  who 
the  hemorrhoids  and  the  surrounding  tissue  gradually  got  into  an    inflam< 
condition.     In  the  skin  nbout  the  anus,  erythema,  exeorialioos,   and    some-"' 
times  small  but  very  painful  fissures  are  formed.     The  mucous  membrane  at 
the  lower  eud  nf  Ihe  rectum  is  oflen  fourid  iu  a  catarrhal  state,  which  give*, 
rise  to  ttie  preseiue  of  pus  und  nuuiis  in  the  dejections — '*  mucous   hemor- 
rhoids."   The  worst  symptoms  are  cau.'icd  when  by  pres^sing  and  straining  ut! 
stool  an  internal  pile  is  forced  outward  and  contrieted  by  the  sphincter.     If 
the  constriction  is  not  speedily  relieved   the  extruded   vurix  becomes   much 
Bwoflen  and  Inflamed,     This  change  is  favored  by  a  cramp-like  contraction  of 
the  sphincter.    Under  such  circumsluncrs  there  may  result  a  purulent  phlebitis 
associated  with  very  great  pain,  high  fever,  and  severe  constitutional  disturb- 
ance.   Sometimes  we  find  a  thrombus,  thrombophlebitis,  or  suppurative  peri- 
proctitis, even  if  there  is  no  previous  coBstriction. 

Hemorrhoidal  bleeding  is  a  frecpiont  and  familiar  symptom.  It  arises 
»m  siiudl  fissures  of  the  dilated  and  thinned  venous  walls,  and  is  frequently 
produced  by  defecation.  Sometimes  it  occurs  at  apparently  regular  intervals, 
but  more  frequently  it  follows  absolutely  no  rule.  The  hemorrhage  is  seldom 
very  large,  so  that  the  loss  of  blood  is  in  itself  very  rarely  dangerous.     £ 
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the  rectal  hemorrhnjre  may  be  repeated  &o  often  as  to  cause  severe  and  per- 
fiistent  anieniia.  The  diniiniilinn  in  size  of  the  varices  after  the  hemorrhages 
explains  why  the  hemorrhoidal  syiiiptrmis  are  apt  to  he  less  marked  as  long 
as  tlw;re  are  heniorrlm ^ros  than  when  there  are  none.  Hence  the  old  term  of 
the  "golden  vein  '"   for  huriKirrhoidid  hk'cdint^. 

Besides  the  locnl  symptoms  mentioned  in  the  anus,  there  arc  sometimes 
other  symptoms  which  are  clue  to  an  implication  of  the  Ticighboring  venous 
plexuses,  the  vesical,  prn.'ttiitir.  and  sacral  plexn^^es.  There  i:;  often  pain  in 
the  sacral  region,  difficulty  in  micturition,  and  m  women  vaginal  catarrh, 
anomalies  of  uienstrnatiou,  etc.  Since  the  symptoms  of  some  coexisting  mor- 
bid conditions,  such  an  abnormal  eorpvdency,  chronic  gastro-intestinal  catarrh, 
general  neurasthenia,  ete.,  may  be  added  to  the  general  picture,  we  can  com- 
prehend why  medical  superstition  has  found  in  hemorrhoids  an  excuse  for 
the  strangest  ideas,  like  that  of  '*  aberrant  hemorrhoids  "  f  The  scientific  physi- 
cian should  be  careful  not  to  refer  such  manifold  syuiptoma  to  hemorrhoids 
without  due  consideration,  for  otherwise  important  diseases  may  be  readily 
overlooked. 

Treatment, — The  treatment  of  chronic  piles  is.  in  the  first  place,  mainly 
dietetic.  The  diet  to  be  prescri)>cd  should  be  determined  liy  the  constitution 
of  the  patient.  It  is  usually  advisable  to  limit  the  ingestion  of  meat,  and  to 
recommend  in  it*  stead  a  larger  proportion  of  vegetables,  in  a  broad  sense, 
including  fruit,  such  vegetables  as  grow  below  the  surface  of  the  ground, 
simple  ])uddings,  and  butteifd  bread.  It  is  usually  advantageous  to  prescribe 
a  suilieiunt  amount  of  physical  exercise.  In  addition  to  regular  walks.  g>'m- 
nastics,  home  exercises,  rowing,  etc.,  are  to  be  considered,  while  riding  and 
bicycling,  on  the  other  hand,  are  not  well  home  by  many  on  account  of  the 
local  irritation  they  occasion.  The  firincipal  reipiisitf  is  to  insure  regidar  and 
eusy  evacuations  of  the  bowels.  In  addition  to  the  general  dieteiic  measures 
just  mentioned,  cathartics  are  often  reijuired.  The  bitter  waters  (Fricdrichs- 
haller,  Ofner,  etc.),  sulphur  (the  principal  ingredient  of  most  **  pile  powders," 
— e.g.,  sulphur  depurati,  tnHnri  tlepvirati).  aii  .^ss.  (gm.  l.")),  elacos,  mentha?,'- 
5iJ93.  (gm.  10)^  one  iialf  to  one  teaspoonful  s.o.s.,  and  ooinpound  licorice  pow- 
der, are  preferred  as  particubtrly  reliable.  Knemata  are  to  be  employed  only 
with  care  on  account  of  the  local  irritation,  but  small  cold  injections,  or  oil  in- 
jections, may  occasionally  be  of  use.  A  favorable  combination  of  all  necessary 
dietetic  requirements  ts  often  to  be  had  at  some  health  resort.  Of  these, 
Marienbad,  Carlsbad,  Tarasp,  Kissingen,  Hamburg,  etc.,  are  to  l>e  principally 
recommended. 

The  local  treatment  consists  chiefly  in  protecting  the  piles  from  irritation. 
The  parts  are  best  cleaned  after  every  movement  of  the  bowels  with  cotton 
or  soft  linen,  and  the  region  of  the  anus  is  to  be  touched  with  oil,  vaselin,  or 
berated  vaselin,  Kegular  wa.dnngs  of  the  anal  region  with  solutions  of  bone 
or  tannic  acid  are  also  to  be  recommended.  Hip  baths,  the  temperature  of 
which  may  be  regulated  according  to  the  subjective  experience  of  the  patients, 
have  also  a  favorable  action.  If  there  are  slight  inflammatory  symptoms  we 
apply  compresses  wet  with  a  solution  of  acetate  of  lead,  or  ice  water,  or  try 
suppositories    containing    morphin    or    cocain-     Certain    omtments     (e.  g.. 
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chrysarobin,  extr.  belladontiip,  3a  gr.  xv.  [gm.  1],  iodoform,  gr.   vijss.  [gm. 
0.5],  vaselin,  ov  [gm.  ao]),  are  also  higJily  raised.    We  have  rej>eatedly  seen 
very  good  result'*  from  the  so-called  anusol  suppositories  (anusol-iodin-resor 
cin-sulphonate  of  bismuth),  one  or  two  of  which  are  introduced  into  the  rectu 
daily.    The  so-called  noridal  suppositories  have  a  similar  action.      Anaesthesi 
or  cocain  ointments  are  recommeniled  for  severe  pains.     Constricted  piles 
should  endeavor  as  soon  as  possible  cautiously  to  replace  with  the  finger.    TI 
pain  attending  this  operation  is  often  so  severe  that  chloroform  narcosis, 
at  least  the  local  application  of  cocain,  is  required.     If  there  is  euppurati 
phlebitis  an  incision  is  necessary.    In  some  cases  a  radical  operation  for  the 
piles  may  be  performed  at  the  name  time. 

The  bleeding  from  piles  is,  as  we  have  said,  seldom  severe  enongh  to  d 
mand  special  treatment,  such  as  the  use  of  ice,  chlorid  of  iron,  or  packi 
the  rectum  (cotton  tampons  with  0.5-  to  1-per-l/JOO  adrenalin  solution).  I 
temol  hemostatic  remedies  (particularly  the  fluid  extract  of  hamamelis,  a  tea- 
spoonful  three  times  daily,  and  hydrastis  canadensis,  ergotin,  etc.)  are  entirely 
unreliable  in  their  action.  If  the  hemorrhage  is  repeated  and  serious,  or  if 
the  inflammation  causes  perj^istent  and  extreme  discomfort,  we  should  urgently 
recommend  operative  removal  of  the  piles.  Particulars  as  to  the  methods  em- 
ployed for  this  purpose  will  be  found  in  the  text-books  on  surgery. 
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HABITUAL   COXSTIPATTONT 


Persistent  tendency  to  constipation  is  a  frequent  symptom  in  many  dif- 
ferent acute  and  chronic  cases.     We  often  see  persistent  filuggisbness  of  the^ 
bowels  in  all  sorts  of  conditions  of  weakness,  in  general  anffimia>  in  diseaseafl 
of  the  stomach,  intestines,  liver,  lungs,  heart,  and  nervous  system,  and  it  is 
caused  by  a  great  variety  of  circuniatanees.    Often  the  weakness  of  the  peristal- 
sis of  the  intestine,  ami  particularly  of  the  colon,  is  merely  one  manifestation 
of  a  general  debility;  in  other  cases  the  activity  of  the  intestine  is  subnormal,  ^ 
because  of  tlie  insufficient  and  unstimuiating  diet,  or  because  of  the  lack  of  ■ 
physical  exercise.     In  a  third  class  of  cases  there  is  disease  of  the  intestinal 
wall  itself,  such  as  catarrhal  conditions,  circulatory  disturbance,  atrophy  of 
the  muscular  coat,  or  constriction  of  the  lumen  of  the  intestine.    And,  finally, 
a  fourth  cause  is  disturbance  of  the  innervation  of  the  intestine,  because  of  ^ 
disease  of  the  brain  or  spinal  cord.  H 

The  above  are  examples  of  s>Tnptomatic  constipation,  but  in  this  chapter 
we  shall  not  discuss  these,  but  rather  cases  of  habitual  constipation  occurring 
as  an  apparently  independent  disease.  This  may  appear  alone  or  associated 
with  other  disturbances  likewise  purely  functional.  Tlie  causes  of  this  fre- 
quent and  important  condition  are  by  no  means  invariable,  and  we  are  still 
far  from  a  clear  understanding  of  the  nature  of  all  the  disturbances  that 
belong  in  this  category.  Sometimes  habitual  costivenees  eeems  to  be  associ- 
ated with  a  congenital  functional  weakness  of  the  muscular  coat,  or  perhaps 
of  the  nervous  apparatus  of  the  intestines.    At  any  rate,  it  is  often  possible 
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to  trace  the  symptoms  back  to  the  earliest  childhood.     In  other  cases  it  is 

apparently  an  unproper  mode  of  life  which  exercises  a  disturbing  effect  upon 
the  intestinal  activity;  lack  of  bodily  exercise  often  leads  to  disorders  of 
the  bowels,  and,  still  more,  irregularity  in  eating  and  an  improper  choice 
of  food.  In  young  girls,  especially,  false  modesty  may  primarily  lead  to  ir- 
regularity of  the  bowels. 

Sometimes  external  mechanical  influences  promote  constipation.  In 
women  unsuitable  apparel,  tight  bands  around  the  waist,  tightly  laced  cor- 
sets, and  the  like  certainly  produce  in  many  cases  a  permanent  malposition 
of  the  intestinal  orguna  ("  enteroptosts/'  compare  the  chapter  nn  riastroji- 
tosis,  page  565)^  and  particularly  of  the  large  intestine.  It  is  not  improb- 
able that  these  conditions  are  in  part  the  cause  of  the  chronic  constipation 
vhich  is  so  frequent  in  women  and  girls.  In  women  frequent  pregnancies 
may  also  exert  a  causative  influence  by  inducing  laxness  of  the  abdominal 
walls  and  a  tendency  to  entercptosis. 

Habitual  constipation  is  associated  still  more  frequently  with  general 
neurasthenia  than  with  any  of  the  conditions  thus  far  enumerated  (compare 
the  chapter  on  Neurasthenia  in  Vol,  II).  The  nature  of  this  association  is 
probably  not  the  same  in  every  case.  Often  neurafithenia  and  constipation 
eeem  to  be  coordinate  symptoms;  sometimes  the  existing  constipation  has  an 
unfavorable  effect  upon  the  psychical  condition  of  patients,  rendering  them 
feeble,  fretful,  out  of  sorts,  and  nervous.  As  a  rule,  however,  neurasthenia  is 
the  primary  disease,  and  then  the  irregularity  of  the  bowels  appears  as  a 
result  of  abnormal  nervous  influences  or  of  secondary  conditions  {vide  infra). 
Often  the  two  states  act  in  a  vicious  circle,  each  sustaining  and  aggravating 
the  other.  The  most  essential  factor  is  often  the  In-pochondriacal  tendency 
of  the  patients.  They  ascribe  an  excessive  importance  to  irregularity  of  the 
bowels,  and  regard  every  slight  disturbance  as  of  extreme  gravity.  Even  when 
the  movements  are  sufficient  they  cannot  free  themselves  from  a  disordered 
apprehension  that  they  are  not  really  adequate.  Such  patients  come  at  last 
to  devote  almost  all  their  thoughts  to  their  illness  and  make  the  most  pains- 
taking observations  and  iuveetigations  of  their  dejections,  having  energy  for 
nothing  else  and  no  joy  in  life.  They  peek  aid  from  all  sorts  of  pPiysicians 
and  quacks,  and  yet  they  have  no  actual  coufideucc  in  any  oue  and  do 
not  follow  the  practitioner's  directions  with  the  requisite  persistence.  In 
many  of  these  cases  the  constipation  is  only  apparent  or  imaginary.  The 
patient  fears  to  eat  any  hearty  food  and  takes  little  nourishment,  and  con- 
sequently the  excreta  are  scanty.  In  other  instances,  however,  the  abnor- 
mal psychical  conditions  have  a  direct  inhibitory  influence  upon  the  in- 
testinal activity.  The  intestine  gets  out  of  the  habit  of  regular  action. 
Moreover,  the  unwise  use  of  internal  laxatives  may  entail  actual  disease  of 
the  intestine. 

Consequently,  if  the  physician  wishes  to  form  a  reliable  opinion  with  re- 
gard to  the  intestinal  function  in  a  case  of  chronic  constipation  from  actual 
observation,  the  first  refjuisite  is  that  lie  should  himself  see  the  dejections  of 
the  patient  for  some  time,  while  the  diet  is  normal  and  all  laxatives  are  omit- 
ted. This  is  mnch  easier  in  a  hospital  or  sanitarium  than  in  ordinary  private 
practice.  When  a  patient  is  under  observation  in  this  way  it  should  be  no- 
ticed whether  the  abdomen  becomes  much  distended,  and  whether  hard 
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fecal  matter  can  be  felt  in  the  colon  or  the  sigmoid  flexure.  Furthermore, 
the  dejectioDB  should  be  examined  as  to  their  amount  and  character.  The; 
may  seem  nubby,  hard,  or  as  if  they  were  '*  burned/*  or  of  abnornially  smiK 
diameter,  or  flattened,  or  covered  with  mucus.  If  we  find  that  the  evacuation* 
are  distinctly  abuormal  we  infer  that  there  is  actual  disturbance  of  the  id- 
testinal  functions;  while,  on  the  other  hand^  our  examinations  often  ehov 
that  the  complaints  are  exaggerated  or  imaginary. 

It  is  considered  very  important  by  many  physicians  to  distinguish  be- 
tween an  "  atonic  '*  and  a  '*  spat'tic  "  constipation.  In  the  former  case  the 
obstipation  is  due  to  peristaltic  weakness,  in  the  latter  to  conditions  of  tonii- 
spastic  contraction  of  the  intestines.  Dejections  that  are  thin,  pencil-like,  or 
resembling  sheepwlung,  a  retracted  abdomen,  potpoble  contracted  intt-^i 
coils,  etc.,  arc  cited  as  the  8}'mptom8  of  spastic  constipation.  This  distiih 
has  a  certain  theoretical  ami  even  practical  importance,  but,  in  our  opinion, 
cannot  be  strictly  maintained. 

Treatment. — The  treatment  of  habitual  constipation  is  a  difficult  and  often 
a  thankless  taak,  and  it  demands  patience  and  professional  tact.  It  goes  with- 
out saying  that  we  must  first  of  all  look  for  the  causal  factors.  If  we  succeed 
in  improving  the  underlying  disease — as,  for  instance^  the  chronic  gastro- 
intestinal catarrh,  the  chronic  affections  of  the  heart  or  lungs,  the  anaemic 
conditions,  or  certain  nervous  troubles — a  regulation  of  the  bowels  often  fol- 
lows of  itself.  In  ordinary  habitiial  constipation  we  must  first  attend  to  tl:e 
patient's  diet.  Since  most  of  these  patients  also  suffer  from  syTnptoms  of 
nervous  dyspepsia,  they  are  usually  very  careful  in  their  diet,  and  take  only 
a  little,  easily  digestible,  and  chiefly  liquid  food.  It  is  no  wonder  that  no 
good  dejections  follow  such  food.  Improvement  can  be  obtained  in  such 
cases  only  by  eating  plenty  of  food  which  can  mechanically  stimulate  t 
intestine.  Hence  we  must  try  to  bring  the  patient  back  to  ordinary  "  hou 
hold  fare  " — to  take,  besides  plenty  of  meat,  a  sufficient  amount  of  brea 
vegetables,  etc.  It  is  a  very  good  thing  to  recommend  especially  cortai 
kinds  of  bread,  such  as  Graham  bread  or  rye  bread,  and  also  larger  amounts 
of  butter,  besides  fruits,  prunes,  grapes,  apples,  pears,  dates,  and  figs,  either 
raw  or  boiled,  preserved  fruits,  and  honey. 

As, a  rule,  the  diet  most  suitable  for  each  individual  case  is  only  deter- 
mined by  repeated  trials.  A  coarse  diet  is  not  always  the  most  suitable.  In 
cases  with  susceptible  stomachs,  and  those  in  which  spastic  conditions  {vide 
supra)  of  the  intestines  must  be  thought  of,  results  are  occasionally  more 
readily  obtained  by  a  lighter  form  of  diet,  in  which,  however,  vegetables, 
stewed  fruit,  honty,  butter,  buttermilk,  etc.,  must  always  be  given  the  prefer- 
ence. It  is  often  efficacious  to  have  the  patient  drink  a  glass  of  cold  water 
in  the  morning  before  breakfast.  Of  true  laxatives  we  should  be  very  spar- 
ing, for  the  patient  readily  becomes  accustomed  to  them,  and  the  dose  has  to 
be  constantly  increased.  Among  the  milder  laxatives  the  various  waters 
which  contain  Epsom  salts,  such  as  Friedrichshall,  usually  one  or  two  wine- 
glassfuls  are  prescribed. 

In  general  practice  cathartic  teas  in  the  most  varied  combinations  are 
much  used  with  good  results.  We  have  personally  used  the  following  com- 
bination, e.  g. :  cort.  frangulse,  folior.  sennse,  herhn?  millefolii,  rliizoma  gram. 
concis.  au  3j  ^^  (gui<  ^^)f  ^  teaspoonful  to  a  cup  of  tea. 
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For  more  contioued  use  we  may  also  recommend  tamarinds,  rhubarb, 
podofjhvllin,  aloe?,  jalap,  cascara  gagrada,  and  extract  of  frang^da. 

The  purgen  tablets  (purgeii  ^=  pliounlphthalein)  often  produce  good  re- 
^Bults,  likewise  California  fig  siruj)  (I'alifig.).  In  cases  of  so-called  Bpastic 
constipation,  good  results  are  oiHasionally  seen  after  tlie  use  of  the  prepara- 
tions of  belladonna  (pills  or  powders  with  extr.  bclladonnic,*  gr.  ^  to  ss. 
(gm.  0.02  to  0,03). 

It  is  not  possible  in  this  connection  to  give  a  minute  description  of  all 
these  remedies.  They  are  prescribed  in  the  most  varied  combinations  in  the 
shape  of  pills  and  pow-ders.  It  is  often  necessary  to  make  repeated  changes 
in  the  medicine  and  its  dose  before  the  most  effectual  prescription  is  hit  upon, 
for  there  are  many  individual  peculiarities  in  this  regard.  GeneraUy  the 
patients  themselves  decide  what  remedy  answers  their  purpose  best.  There 
are  patients  with  simple  habitual  constipation  who  for  years  take,  every 
evening,  some  powdered  rim  barb,  or  one  or  two  laxative  pills,  with  a  good 
result  and  feel  perfectly  well.  In  most  cases,  however,  the  efficiency  of  the 
internal  laxatives  gradually  fails,  the  patient  is  obliged  to  take  more  and 
more  ytowerful  remedies,  or  increasing  doses,  in  order  to  get  any  effect.  In 
such  instances  it  is  always  best  to  abandon  internal  laxatives  altogether,  and 
in  their  stead  to  employ  external  physical  agencies,  or  to  stimulate  the  rectum 
by  means  of  injections,  irrigations,  and  the  like. 

Tlie  regular  use  of  injections,  if  carried  out  in  &  proper  manner,  may  be 
continued  for  a  long  time  without  harm.  The  practice  may  indeed  be  carried 
to  an  injurious  excess,  and  occasion  at  last  a  catjirrh  of  the  rectal  mucous 
mend>rane,  because  of  the  constant  local  irritation,  or,  at  any  rate,  a  needless 
dependence  upon  local  stimulation.  The  simplest  way  of  nuiking  an  injectiou 
is  by  means  of  an  irrigator.  There  are  also  various  siuipes  of  injection  syringes 
used  by  many.  F[)r  a  fluid  wo  choose  simple  warm  water,  or,  what  is  oftm 
more  efficient,  cohl  water.  Wc  can  strongly  recommend  the  employment  of 
soapsuds  (a  teaspoonful  of  powdered  soap  to  a  pint  or  two  of  water).  Lately, 
injections  of  oil  have  l>ecn  in  great  vogvie.  The  patient  ia  placed  on  his  left 
side,  and  by  the  means  of  a  fountain  syringe,  8  to  l*i  ounces  (gm.  250  to  500) 
of  fresh  poppy  oil  [or  fresh  cotton-seed  oil  |  (olive  oil  is  much  dearer)  is  slowly 
introduced  into  the  rectum.  Small  injections  of  glycerin,  1  to  3  draclima 
(gm.  5  to  10),  are  also  effectual.  Still  more  convenient  and  often  satisfactory 
is  the  employment  of  glycerin  suppositories,  which  are  dissolved  in  the  rectum 
by  the  heat  of  tlie  body. 

The  external  physical  remedies  employed  in  habitual  constipation  are  mas- 
sage, electricity,  and  hydrotherapy.  IJetndar  massage  is  often  attended  with 
good  results.  The  patient  is  stroked  with  the  flat  of  the  hands  with  moderate 
OP  even  with  considerable  pressure,  beginning  at  the  ca?cal  region,  and  pro- 
ci*e<ling  niong  the  colon  to  the  sigmoid  flexure.  There  may  also  be  cau- 
tious kneading  of  the  abdomen.  A  ball  may  be  used  for  massage.  This  is 
very  convenient,  and  can  be  carried  out  by  the  patient  himself.  An  iron 
ball,  weighing  about  five  pounds  and  sewed  up  in  flannel,  ia  rolled  for 
iieveral  minutes  in  a  spiral  course  over  the  abdomen,  its  general  direction 
iH-'ijig  that  of  the  hands  of  a  watch.     Where  we  have  the  necessary  ap- 
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plianceSj  we  may   try  vibratory   massage,  wliich  often  produces   very  good 
results. 

The  electrical  treatment  consists  of  faradization  of  the  abdommal  walL^ 
or  galvanization  of  the  intestine,  one  electrode  being  placed  tipon  the  Wk. 
In  tJie  way  of  iivdrothcrapy,  cold  rubbing  and  sponging  are   employed,  otol 
and  "Scotch"  (i.e.,  alternating  wami  and  cold)   douches,  cold  and  w;\nn 
compresses,  etc.     In  addition  to  these  metJimis  medical  gymnastics   mav  If 
pimultaneously  practiced.     The  well-known  books  on  indoor  gv'iunastica  (von     ,, 
Schrcberaud  others)  give  detailed  directions  concerning  exercises  to  etrength^fl 
the  abdominal  muscles  and  for  the  stimulation  of  intestinal  peristalsis  (rai>^ 
ing  the  upper  part  of  the  body  from  the  recumbent  position,    flexing  the 
thighs  on  tlte  abdomen,  etc.). 

In  the  treatment  of  habitual  constipation  associated  with  hypochondrias 
the  first  rule  is  to  treat  the  patient's  mental  condition.    We  should  not 
merry  over  his  trouble,  nor  should  we  rudely  let  him  feel   that   we  do 
consider  his  complaints  so  important  as  he  himself  imagines.      The  patiej 
docs  not  deserve  to  be  scoffed  at,  since  his  subjective  s}nnptoms   are  to  hi: 
of  the  most  urgent  nature;  but  it  is  extremely  important  to  divert  his  though 
from  luB  trouble.     As  in  many  other  reflex  processes,  so  in  defecation, 
voluntary  uttenliou  abnormally  directed  to  it  has  an  inhibitory  action.     Hence' 
we  adnujuish  Uic  patient  to  think  of  his  troulilc  as  little  as  possible  and  to 
begin  liia  regular  activities  again,  and  wo  try  to  convince  him  of  tlie  groun 
Icasness  of  his  fears.    TJie  cathartics,  which  most  patients  have  already  tak 
freely  without  the  desired  action,  are  usually  of  no  advantage  at  all.     On  t 
contrary,  it  is  almost  always  necessary  to  forbid  the  patient  to  use  eatharti 
at  all. 

We  should  not  only  employ  a  suitable  dietary  {vide  supra)-,  but  we  should 
seek  to  stimulate  the  intestinal  peristalsis  by  such  external  means  as  massage 
and  electricity  (vide  supra).    It  is  tnie  that  a  con.sidernble  part  of  the  sueoeas 
of  these  mothods  is  due  to  their  psychical  effect  upon  the  patient,  but  there 
n*)   doubt,   aim,  of   their   direct   invigorating   infinence   upon   the    niuscul 
coat  of  the  intestine.     We  must  not  omit  a  proper  general   treatment :  col 
sponging,  baths,  a  country  residence,  and  sufficient  physical  exercise.     Finally, 
it  ia  often  very  useful  to  cause  the  patient  to  go  to  the  closet  at  a  fixed  hou 
daily,  even  if  there  be  no  special  desire  for  a  stool,  an(J  to  try  to  have  a  move- 
ment of  the  bowels.     Thus,  a  sort  of  training  and  t^rhication  of  the  bowels  ia 
achieved,  even  when  the  patient  at  first  believes  it  impossible. 

By  these  means  only  do  we  succeed  in  giving  the  patient  renewed  courage, 
and  sometimes  finally  in  attaining  recover}'  even  in  severe  and  persistent  cases. 
In  all  cnses  of  habitual  ronstipation  we  should,  however,  not  only  endeavor  to 
hit  upon  the  proper  means  for  making  the  bowels  act,  but  if  it  is  in  any  wi^ 
poesible  we  should  also  strive  to  arrange  the  patient's  life  so  sensibly  and 
suitably  that  he  will  have  regular  and  satisfactory  evacuations  without  any 
special  means.  To  accomplish  this,  it  is  often  rcfpiisite  that  we  should  per- 
suade the  patient  for  once  to  make  the  attempt  to  (jive  up  all  laxatives.  Sucli 
a  course  is  naturally  much  more  practicable  in  an  institution  than  in  a  private 
house.  The  author  has  himself  repeatedly  treated  patients  with  habitual  con- 
stipation simply  by  regimen — i.e.,  by  firopcr  diet,  enld  sponging,  and  sufficient 
exercise  or  gymnastics,  without  any  other  remedies,  regardless  of  the  fact  that 
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uch  patients  tlie  stool  would  often  be  delayed  for  iive,  eight,  or  ten  days, 
yot,  what  is  rrmarkable,  witiiovit  any  special   iuconveiiience.     Thou  at 

I  last  Iho  lx>wcls  would  move  Bpontaneously,  or  with  the  aid  of  a  small  injection 
of  cold  water,  and  would  gradually  assiane  complete  normal  regularity. 


CHAPTER    XI 
STRICTURE   AND   OBSTRUCTION    OF   THE    INTESTINES 


etiology  and  Pathological  Anatomy, — The  anatomical  causes  of  stricture 
or  obstruction  of  the  intestines  are  as  follows: 

1.  Congenital  Closure. — Congenital  closure  of  the  intestines  is  found  at 
the  anus,  aireaia  am,  and  much  less  frequently  in  the  cohm  or  suiall  intt^tines. 
The  form  <irst  mentioned  is  the  only  one  of  clinitiLl  inturest*  since  it  may  be 
relieved,  at  least  in  some  cases,  by  ojx'ration.  All  the  other  fonna  of  con- 
genital closure  of  the  intestines  are  incompatible  with  a  long  duration  of  life. 

2.  Tuwors  and  Cicotririal  Strictures^ — Cancer  of  the  intestine  is  the  only 
tumor  that  has  any  flini*:al  signiflciiuce.  We  have  already  di'scrJbcd  its  most 
important  anatomical  relations  and  the  possibility  of  iutestinal  stenosis  as  a 
result  of  it. 

We  see  cicatricial  strictures  most  frequently  after  recovery  from  tuber- 
cular ulcers.  Tliey  arc  located  princi]>ally  in  the  lower  part  of  the  sniull 
intestine  or  in  the  ciecunu  Cases  have  Ixvn  observed  in  which  several  tulnT- 
rular  intestinal  strictures  were  present  at  the  same  time,  while  there  was  no 
evidence  of  tulicrculosis  in  other  parts  of  the  body.  Next  to  tubercular  ulcer, 
the  most  frequent  pause  of  cicatricial  stenosis  is  dysenteric  ulcer.  Strictures 
of  this  class  are  located  in  the  lar^c  inleslirie.  Syphilis  lends  principally  to 
ulcerative  processes  in  the  rectum,  und  in  this  way  a  sypliililic  rectal  stenosis, 
which  has  already  been  discussed,  is  produced.  Syphilitic  ulcerations  with 
cicatricial  stenosis  may  also  occuc  in  the  upi>cr  portions  of  the  large  intestine, 
and,  excepliunally  px^rhaps,  also  in  the  small  intestine.  Typhoid  ulcers  only 
very  rarely  lead  to  cicatricial  stenosis.  Somewhat  more  freiiuent,  it  is  said, 
arc  decubital  ulcers  that  arise  in  the  reilum  from  iinpactcHl  feces,  followed 
by  cicatrix  formation.  Lastly,  in  isolated  cases,  injuries  of  the  abdominal 
wall  have  Wn  held  responsible  for  causing  a  necrosis  of  a  circum5cril»ed 
portion  of  the  intesline  with  subsequent  ulcerative  and  cicatricial  stcnosia. 
Stenosis  of  the  dundemim  after  the  healing  of  a  duodenal  ulcer  (vide  supra) 
resembles,  in  its  clinical  symptoms,  stenosis  of  the  pylorus,  and  not  stenosis 
of  the  intestines, 

3.  fnlf'stitnif  Ohstniriion. — Tlie  most  frequent  form  of  intestinal  obstruc- 
tion cDincs  fnnn  tlie  iiiipacli(m  of  feces.  From  the  different  conditions  which 
cause  enfceblcuicnt  <»f  the  (HTistaltic  movements,  an  accumulation  of  feces 
{coprosiaf<ls)  uuiy  arise,  especially  in  the  colon.  This  accumulation  gradually 
but  constantly  increiises  until  it  leads  to  well-marked  symptoms  of  intestinal 
obstruction,  and  in  cases  of  obstruct  ion  from  other  anatomical  causes,  fecal 
impaction  not  infreqtTcntly  iiggravattrs  the  condition. 

Wo  see  obstructirin  of  the  intestines  from  other  causes  much  less  frct|ucntly 
than  from  impaction  of  feces.    In  some  cases  impacted  gallstones  have  been 


k. 


610 


DISEASES  OF  THE  DIGESTIVE  ORGAKS 


found,  especially  in  the  lower  part  of  the  ileum  and  in  the  neighborliood  "f 

the  iteooecal  valve,  almost  completely  stopping  up  the  lumen  of  the  intivtiur. 
Genuine  intestinal  calculi  (composed  of  phosphates)  may  except ionallv  W 
to  obstruction.  Likewise,  o<'ca8ionally  conf^lomerations  liave  been  founii. 
composed  of  indigestible  jwrtions  of  food,  vegetable  fdjere,  the  seeds  of  frail, 
potato  skins,  gra|Hi  skins,  and  also  clumps  of  roundworms.  We  must  also 
mention  here  tlie  very  rare  cases  in  wliicli  a  largo  foreign  body  has  been  sval- 
lowed  and  wedged  itself  into  some  part  of  the  intestiue.  Such  a  thing  hie 
been  seen,  especially  in  children  and  among  tlie  insane. 

-1.  Inirstinnl  Co/iw/nV/ioH.— Althougli  the  mct-hanism  of  intestinal  con- 
striction in  externa!  Iierniie  lies  in  the  {ioinain  of  surgery,  we  must  n»cntii>Ti 
here  the  c]\io\  chuscs  of  tlie  so-culled  internal  intestinal  constriotion  (internal 
incarcenUion  or  strungiilntion).  In  the  abdominal  envity  pouches  and  diver- 
ticula of  the  peritoneum  are  found,  as  either  normal  or  abnormal  formations,  in 
which  single  lorips  of  intestine  mny  ho  cnught  and  constricted.  Tlie  duodewK 
JGJunol  hern  in — tfie  so-cnlled  TrcJt?.'s  retroperitoneal  hei-nin — is  wortbv  of 
Hpe<^'ia!  mention,  and  comes  from  the  entrance  of  a  loop  of  intestine  into  the 
duodeno-jejunal  fossa.  This  iiernia  may  become  verv*  large.  It  is  sometimes 
found  by  accident  in  the  cadaver,  not  having  caused  any  symptoms  during 
lifCt  but  in  rare  castas  it  may  be  the  cause  of  acute  internal  constriction.  We 
must  ulso  mention  the  tternia  of  the  omental  bursa — where  a  loop  of  intestme 
passes  tiiroiigh  the  foriurien  of  Winslow — the  intersigmoit\  hernia,  the  sub- 
cecal hernia,  etc.  Diaphragmatic  Ivcrnia  is  of  greater  practical  significami; 
because  it  is  somewhat  commoner.  By  this  name  we  designate  both  genuine 
protrusiniiB  into  the  diaphragm  and  also  the  passage  of  abdominal  vi-;  ■  * 
tlirough  i.(mgi'nital  or  acquired  (traumatic)  defects  in  the  diapbragrn.  1  i  - 
hernia?  may  exist  without  symptoms,  or  at  least  without  causing  anv  siL'n.^ 
of  severe  disease,  but  in  some  eases  they  cause  obstruction  by  constricting  or 
twisting  a  dislocated  loop  of  intestine. 

Those  cases  in  which  abnormal  slits  and  holes  in  the  omentum  or  raeseo- 
tery  give  rise  to  iuternal  constriction  are  to  be  added  to  tiie  list  of  the  internal 
hernia?.  Finally,  abnormal  cords,  nienihranes,  and  false  ligaments  in  the 
abdominal  cavity  are  a  eoniparatively  frequent  cause  of  internal  const ri(*tion. 
Such  cords  and  hands  are  sometimes  left  as  the  results  of  a  former  perito- 
nitis, and  may  cause  constriction  or  kinks  of  single  1ooi)s  of  intestine.  Small 
diverticula  of  the  colon  sometimes  form  adhesions  due  to  localized  peritonitis, 
as  we  have  ourselves  seen,  and  thus  occasion  dangerous  intestinal  stenosis. 
One  such  false  ligament,  which  must  be  specially  mentioned,  is  found  as  a 
prolongation  of  MeekcKs  diverticulum.  By  this  we  mean  that  diverticulum 
which  nnist  he  regarded  as  the  remains  of  the  (unphiilo-mesenteric  duet,  still 
persisting,  whieh  has  its  seat,  cejrrespemding  to  the  duct,  from  half  a  meter 
to  a  meter  above  the  ileocffical  valve.  A  firm  cord  soinctimes  arises  from 
the  free  end  of  this  diverti<'uhim,  the  obliterated  omplialo-mesenteric  vein. 
which  adheres  to  some  part  of  the  internal  ahdoininal  wall  and  may  caus< 
constriction  of  the  intestine.  Adhesion  of  the  free  end  of  the  vermiform 
appendix  has  been  the  cause  of  internal  eonstrietion  in  some  cases. 

5.  Twuiis  (Volvulus)  and  KnoU  of  the-  Intestine. — Twists  about  the 
mesenteric  axis  nnrl  complete  constriction  of  a  portion  of  intestine  from  this 
cause  are  seen  most  frequently  in  the  sigmoid  flexure,  especially  if  the  mesen- 
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tery  of  the  flexui'e  is  unusually  narrow  congciiitally.  Tlie  spontaneous  cor- 
rection of  this  abnornint  ctnidition  is  hindered  by  the  weight  of  the  loops  of 
intestiue  tilled  witli  gas  and  masses  of  feces,  and  hy  other  portions  of  intestine 
lying  on  the  place  of  twisting.  Sometimes  other  portions  of  intestine  wind 
themselves  seneral  tiine?  ahotit  the  pedicle  of  tho  twi^tefT  loop  so  as  to  fomi 
a  regufur  knot.  Such  twistiiigs  liuve  been  seen  espeeially  between  the  sig- 
moid Ht^xure  and  a  portion  of  tlie  ileum.  External  injury  sometimes  gives 
rise  to  the  formation  of  a  knot.  In  some  cases  abnormally  great  peristalsis, 
severe  diarrhea,  precedes  the  appcamnce  of  obstruction.  Volvulus  of  the 
small  intestine  is  very  rare,  but  we  ourselves  have  observed  a  fatal  case  of 
volvidus  in  the  highest  part  of  the  &:tnall  intestine,  conscijueot  upon  violent 
vomiting,  excited  by  a  remedy  administered  by  a  quack  for  tapeworm. 

6.  Invagination  of  the  Infestine  {Iniussusccptiort). — If  a  portion  of  in- 
testine is  pushed  into  the  lumen  of  the  portion  that  lies  next  below,  we  term 
the  process  invagination.  The  cause  of  this  is  usually  assumed  to  he  a  diminu- 
tion or  a  complete  ahseni-e  of  peristalsis  in  a  circumscribed  portion  of  intes- 
tine. If  now  there  are  energetic  movementa  in  the  portion  immediately 
above,  they  push  this  into  the  paralyzed  portion.  Aecordinp  to  NothnageU 
the  beginning  of  the  invagination  is  a  spastic  contractiini  of  a  limited  por- 
tion of  the  intestine,  in  the  shape  of  a  ring.  This  furnislies  a  fixed  point, 
and  the  contractions  of  the  hmgitudinal  nmscles  of  tlie  intestine  below  tlie 
constricted  area  are  said  to  draw  the  lower  portion  of  the  intestine  upward 
over  this  ring. 

In  the  pnst-mortem  cixaminations  of  children  we  frefjuently  find  intussus- 
ception of  thn  ileum  which  has  occurred  sliortly  before  death,  and  so  is  of  no 
clinical  iinportanfc.  Sometimes  intuRsn?(ccption  has  occasioned  the  most 
severe  syuiptoms  of  intestinal  obstrnction.  It  occurs  particularly  in  children 
up  to  the  tenth  year,  and  it  may  he  of  sudden  onset,  without  any  apparent 
cause.  Intussusception  of  tliis  sort,  which  often  involves  a  considerable  ex- 
tent of  the  intestine,  may  have  its  seat  at  almost  any  part  of  the  Ivowela. 
Tlie  intussusception  most  frefpiently  involves  the  caecum  and  the  lowest  part 
of  the  ileum,  pushing  thence  into  tlie  colon  {invaginalio  tfcorttraUs)  ;  intus- 
susception of  this  sort  nuiy  bo  so  extensive  in  children  that  the  invaginated 
ileum  reaches  into  the  rectum,  or  even  projects  from  the  anus.  There  are 
c&ses  in  which  the  ileum  alone  is  involved,  and  less  frequently  the  colon  alone. 
The  invaginated  portion  of  intestine  usually  suffers  compression  of  its  blood 
vessels,  ]nirlicularly  the  veins.  This  is  followed  by  inflammation  of  the  con- 
etricted  portion,  ftnd  the  inH.imniation  often  extends  to  tlie  peritoneum.  Xot 
infrequently  tliere  is  gangrene  of  the  inner  portion  of  the  intestine,  as  a 
result  of  strangulation  of  the  afferent  vessels.  The  necrotic  portions  may 
slough  off  and  be  discharged  at  stool.  Such  an  oi'currcnce  lias,  in  a  few'  re- 
corded cases.  !(m1  to  spontMncons  recovery  from  the  intussusception  and  from 
the  obstruction  which  it  had  caused. 

Wo  must  mention  intestinal  pol\'pi  as  u  special  cause  of  intussusception,  as 
they  grailnnlly  pull  that  portion  of  the  intestine  in  which  tliey  are  situated 
into  the  neighboring  portion  next  below  hy  their  weight.  This  has  been  re- 
peatedly observed. 

7.  Compression  of  the  Intestine  from  WitJiouL — Compression  of  the  in- 
testine, by   tumors  of  the   uterus,  ovarian   cysts,   pelvic   abscesses,  oment 
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tumors^  etc.,  bas  been  met  with  in  rare  c&sea  as  a  cause  of  intestinal  stenoek 
The  symptoms  of  stricture  in  such  cases  develop  either  very  graduaUj  or 
sometimes  rather  suddenly. 


Some  general  pathological  and  pathologico-anatomical  conditions,  which 
must  be  considered  in  judging  all  the  dilTerent  varieties  of  intestinal  obstroe- 
tion,  have  yet  to  be  ditiLussed. 

We  desire  to  eniphanize,  in  the  first  place,  that  not  every  interferexscc  with 
the  propul&ion  of  the  intestinal  contents  is  necessarily  due  to  some  incscbani 
obstruction.  Pnralysia  of  tlie  intestinal  musculature  must  also  produce  the 
same  ret^ult.  and  tJius  we  <]isting"uish  Itctwcen  *' a  mechanical  ileus  " — i.e.,  in- 
testinal ohstmction  due  In  iin  organic  intestinal  constriction  and  a  "  paral\ii 
or  dynamic  ileus."  Paralytic  ileus  is  observed  most  frequently  in  pcritonil" 
{if.  v.).  By  an  extension  of  the  inflammatory  processes  from  the  serosa  to  tlw 
inuscnlaris,  or  perhaps  also  through  the  toxic  action  of  the  chemical  prnducu 
of  inflaniiuatinn  on  tlie  muscle  fibers,  a  pandviic  condition  of  the  intestinal 
musculature,  with  all  its  seqiielff',  is  not  infrequently  prmluccd.  But  condi- 
tions of  this  kind,  which  cannot  l>e  readily  explained,  also  arise  from  severt 
injuries  of  the  abdominal  wall,  and  occasionally  after  laparotomies  and  he; 
niotoniies,  as  well  as  after  severe  gallstone  and  renal  colics.  The  natu 
thought  is  of  a  rellex  inhibition  of  the  into^iliual  jieristalsis.  The  rarer  oaMi 
of  paralytic  ileus  observed  after  embolism  of  the  mesenteric  artery  are  more 
easily  understood.  In  addition  to  the  paralytic  ileus,  we  also  speak  of  a 
spastic  ileus  (in  hysteria,  lead  poisoning)  ;  but  one  must  be  very  careful  in 
the  interpretation  of  such  conditions. 

True  mechanical  ileus  is  alsno  divided  into  two  important  ^oiips — ^the 
siiiii>le  obturation,  or  occlusion  ileus,  and  the  strangulation  ileus.  The  im- 
portance of  this  distinction  depends  on  the  fact  that  the  condition  of  the 
intestinal  wall  is  entirely  dilTcrent  in  these  two  forms  of  intestinal  obstruction. 
In  occlusion  of  tlie  intent ine  (from  coprostasis,  gallstones,  etc.)  the  nutrition 
■of  the  intestinal  wall  is  not  primarily  affected,  whereas  in  strangulation,  by 
compression  of  the  afferent  and  efferent  blood  vessels,  an  arterial  aneemia,  or 
venous  hj-]>eraMnia,  is  produced  in  tlie  strangulated  (or  invaginated)  piece  of 
gut.  In  tliis  way  the  nutrition  of  the  intestine  is  disturbed.  The  intestine 
becomes  pernieidde  to  bacteria,  it  is  distended  with  gas,  and  may  finally  be- 
come necrotic  and  gangrenous  (vide  infra). 

The  condition  of  the  intestine  above  the  constricted  portion  deservea  par- 
ticular attention.  The  coils  of  intestine  above  this  part  are  generally  dis- 
tended willi  gas  and  accuiuulalion  of  feces.  But  it  should  be  noted  that 
tlie  almndaut  tluid  found  above  the  narrow  part  of  the  intestine  is  by  no  means 
due  exchiriively  to  the  ingesta,  hut  is  largely  the  result  of  transudation  and  the 
secretion  of  intestinal  Juices.  The  intestinal  contents  are  very  apt  to  undergo 
putrid  decomposition.  This  gives  rise  to  a  large  amount  of  gas  which  may 
not  be  rcrtlisorbed,  so  that  above  the  obstniction  there  is  apt  to  be  a  very 
marked  tympanites. 

In  pimple  obturation  stenosis  the  meteorism  extendp  almost  over  the  en- 
tire portion  of  intestine  situated  al>ove  the  constricted  part  (meteorism  due 
to  back  pressure). 

In  stenosis  due  to  strangulation  {vide  supra),  however,  the  meteorism  is 
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confined  at  first  to  the  constricted  loop  of  intestine  with  impairtHl  circulation 
(local  meteoriBin).  The  local  meteorism  is  followed  only  later  by  a  general 
passive  tyuipauilic  distention  of  the  intestines.  All  intestinal  coils  which  are 
tympaniticaliy  distended  suon  sutler  marked  lesiuns  of  their  walls.  In  pas- 
sive nieteori.sni  the  distention  of  the  abdominal  wall  and  the  associated  dis- 
turbance in  circulation  must  be  considered,  but  in  addition,  also,  the  irrita- 
tion of  the  decom[Hrsing  intestinal  contents,  as  well  as  the  purely  mechanical 
pressure  of  the  etagnatin^  fecal  masses.  Witii  local  meteorism,  the  circu- 
lation of  the  constricted  loop  of  intestine  is  interfered  with  from  tlie  start. 
Vt'e  can  therefore  readily  understand  that  inflammatory  chanj^es,  which  may 
progress  to  diplitheria  and  circum8cribed  necrosis,  set  in  above  the  slenoscd 
portion,  and  alsu^  wjth  great  rapidity,  in  the  <Mjnstricted  loop  (»f  intestine. 
Diseased  intestinal  walls  td  this  kind  are  abiioniially  jyermeublc  to  bacteria 
and  toxins,  even  if  no  actual  tear  or  perforation  has  occurred.  Pyotfcnic  bac- 
teria or  putrificd  intestinal  contents  tims  pass  readily  into  the  abdominal 
cavity,  and  the  onset  of  a  fievore  purulent  or  gangrcnour^  peritonitis  is  un- 
avoidable. This  is  why  acute  peritonitis  is  so  frequent  a  lesion  in  persons  who 
die  of  intestinal  obstruction. 

If  the  intestinal  stenosis  has  laj^ted  a  long  time,  we  usually  find  in  the 
Tipper  portion  nf  the  intestine,  besides  the  signs  of  inflammation,  a  manifest 
hyix'i'trophy  of  the  uvuscular  coat,  the  result  of  the  ubuormally  active  peri- 
stalsis by  which  the  muscle  has  tried  to  overcome  the  obstacle.  The  intestine 
below  the  constriction,  in  contrast  to  the  part  just  described,  apjwiars  narrow, 
contracted,  and  empty. 

Clinical  History, — We  must  distinguish  the  cases  with  a  rapid,  complete 
obstruction  of  the  intestine  from  those  in  whicli  the  condition  develops  gradu- 
ally, and  where  there  is,  therefore,  at  least  for  a  Lime,  merely  a  constriction 
of  the  intestine. 

1,  Intestinal  Coastriclion. — The  first  Bymptora  of  intestinal  constrictions 
that  occur,  particularly  in  cancer  of  the  intestines  and  cicatricial  strictures, 
and  more  rarely  in  constrictinnti  from  clirouic  peritoneal  adhesions  and  bands, 
or  from  compression  of  the  gut  from  without,  etc.,  are  disturbances  of  defeca- 
tion. The  bowels  are  costive,  they  move  only  at  long  intervals,  and  their 
motion  is  often  associated  with  pain  and  tenesmus.  In  the  description  of 
cancer  of  tliu  intcHtines  we  have  already  mentionetl  that  tlie  feces  passed 
sometimes  have  a  peculiar,  tlat,  compressed,  or  scybalous  form. 

But  since  stools  of  this  nature  also  occur  under  other  conditions  (obstinate 
chronic  constipation,  insufficient  nourishment),  and  nia^-  occasionally  Ife  ab- 
sent in  cases  i>f  existing  stenosis,  their  diagnostic  significance  siiould  not  be 
overestimntod. 

Blond  and  mucus  are  often  mixed  with  the  dejections  and  are  due  to 
the  character  of  the  primary  disease.  In  some  cases  there  is  no  constipa- 
tion, and  there  may  be  even  constant  diarrhea,  due  to  a  ratarrli  of  the  in- 
testinal mucous  nu-mbrane  above  the  stenosis  {ride  ttupra).  We  can  easily 
understand  from  the  physiological  conditions  thai  in  stenosis  of  the  small 
intestines,  wJiose  contents  have  an  approximately  fluid  consistence,  disturb- 
ances of  defecation  are  less  apt  to  take  place  than  in  stenosis  of  the  large  in- 
testine, whore  the  fecal  masses  have  already  assumed  a  more  firm  ctitisistence. 

Physical  examinaliun  of  the  abdomen  often  gives  important  and  vakiablo 
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information.  The  abdomen  is  usually  swollen  by  meteoriBiii  \rnjf  mupro) 
The  intensity  of  the  tneteoriem  varies  very  much  in  different  c'asM?s  and  it 
different  times  in  tlie  same  patient.  Meteorism  is  sometimes  abi^nt^  especialij 
in  stenosis  at  the  l}eginuin^  of  the  intestine.  There  may  then  be  gastroctafits. 
The  marked  peristaltic  movements,  plainly  visible  through  the  abiJomiiuil 
walls,  are  very  characteristic  of  moat  intestinal  contractions.  The  contoai 
of  single  loops  of  intestine  is  often  marked,  at  times  quite  sharply,  and  then 
we  can  sometimes  feel  the  thickened  intestinal  walls  through  the  lax  abdom- 
inal wall  (the  so-called  ''intestinal  erection"  of  Nothnagel).  We  may  oftea 
decide  upon  the  seat  of  the  stenosis  from  the  location  and  course  of  the 
visible  peristaltic  movements.  In  general,  it  is  true  that  peristalsis^  is  much 
more  noticeahle  when  the  stenosis  is  in  the  small  intestine  than  when  it  is  in 
the  colon. 

In  most  cases  of  intestinal  stenosis  severe  colic  attacks  frequently  accom- 
pany the  visible  intestinal  contractions.  The  point  of  origin  of  ilie  pain%j 
at  least  in  many  eases,  corresponds  approsiniati^ly  to  the  site  of  the  stenosi&i 

If  we  put  our  ear  to  the  anterior  abdominal  wall  we  can  often  hear  manyj 
gurgling  and  splashing  noises,  which  sometimes  have  a  distinct  metallic  qual< 
ity.    EnictatiouK  are  frecjuent,  and  in  some  cases  there  is  mvasional  vomiting. 
We  must  finally  state  that  we  Imve  boon  repeatedly  struck  by  the  great  ex-j 
tent  and  strength  with  which  we  could  feel  the  pulsation  of  the  aorta  through] 
the  swollen  hiops  of  intestine. 

The  duration  of  all  these  symptoms  varies  with  the  nature  of  the  primary 
lesion.  Of  course  the  greatest  importance  attaches  to  the  condition  of  the 
muscular  layer  of  the  intestine  above  the  constricted  ?pot.  For  a  time  the 
muscle  may  overcome  the  obstruction  because  of  its  gradual  hypertrophv,  but 
at  last  the  muscular  coat  becomes  insufficient,  and  consequently  the  Bvnip- 
toras  become  more  severe.  This  explains  why  the  symptoms  of  intestinal 
stenosis  change  gradually  or  suddenly  into  those  of  complete  intestinal  o\y- 
Btniction.  With  this  change  we  have  grave  symptoms.  Sometimes,  in  eases 
of  chronic  stenosis  of  the  intestine,  some  temporary  causes  may  occasion  re- 
peated attacks  of  intestinal  obstruction,  which,  however,  are  relieved  and  give 
place  again  to  the  niikler  syniptonis  of  mere  stenosis. 

2.  Ititestirial  Obtitriicliun. — The  symptoms  of  intestinal  obstmction  {ifetis 
7tii8crere)  either  develop  gradually  from  the  preceding  symptoms  of  intestinal 
constriction,  or  occur  at  the  outset  in  all  their  menacing  severity.  But  here, 
also,  there  are  many  variations,  according  to  the  nature  of  the  morbid  process 
which  is  the  cause  of  the  intet^tinal  obptruction.  For  the  present  we  will  dis- 
regard ileus  following  a  preceding  peritonitis  (paralytic  ileus,  vidt  supra)  ;  we 
can  then  divide  the  remaining  varieties,  as  previously  stated,  into  two  main 
groups.  In  the  one  group  (obturation  or  occlusion  ileus)  we  have  to  deal  at 
first  more  with  a  mechanical  ohptruciion  of  the  lumen  of  the  intestine?  and  its 
consequences,  while  at  first  the  intestinal  wall  itself  is  not  damaged  (at  least 
not  in  its  entirety).  To  this  category  belong  intestinal  occlusions  from  copros- 
tasis,  from  gallstones,  and  as  a  sequel  to  preceding  stenosis  caused  by  tumors 
and  cicatn:ccd  idccrs,  from  romproission  from  without,  etc.  The  second  group, 
on  the  other  hand,  is  designated  as  strangulation  ileus;  here  the  loop  of  intes- 
tine, which  is  either  squeezed,  twisted  about  its  pe<licle.  or  incarcerated,  suffers 
a  grave  disturbance  in  its  circulation  from  the  very  start,  and,  in  consequence. 
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)on  becomes  inflamed  and  permeable  to  bacteria  and  tlieir  toxinn.    Tbese  are 

le  cases  in  wbich  the  purely  mechanical  symptoms  of  intestinal  obstruction  are 

>on  followed  by  ditfusc  t-c]>tic  peritonitis. 
The  fully  developed  clinical  picture  of  ileus  generally  permits  us  to  recog- 

lizo  the  gravity  of  the  condition  at  a  glance.  The  fnce  of  the  patient  shows  a 
Svcll-marked  "  facies  abdomiualis,'*  the  eyes  and  cheeks  are  sunken,  the  nose  is 
pointof],  and  the  entire  face,  as  well  as  the  extreniilies.  codl  and  cyanosed.  The 
voice  is  feeble  and  weak,  but  the  intellect  is  perfectly  clear.  The  tongue  is  dry, 
respiration  is  difficult,  as  the  diaphragm  is  displaced  upward  the  pulse  becomes 
rapid  and  small,  and,  finally,  scarcely  |wrceptible.  The  temperature  is  usually 
subnormal,  but  elevations  of  temperature  may  occur  if  peritonitis  has  set  in, 
MoveiiKjuts  (if  the  brnvel  and  expulsion  of  gas?  cease  entirely,  often  in  spite  of  a 
desire  to  defecate.  On  the  other  hand,  eructntions  and  vomiting  soon  set  in. 
The  latter  may,  at  first,  be  a  simple  reflex  vomiting,  such  as  is  observed  particu- 
larly in  acute  strangulation.  If,  however,  the  inti'^tinal  ncclusion  lasts  for 
some  time,  the  vomiting  soon  assumes  a  feral  character  (*'  stercoraceous  vom- 
iting "),  which  is  cpiite  chnrncteristic  of  ileus.  The  o<Ior  of  the  vomitns  Iiecnmes 
more  and  morn  foul  and  distinctly  fecal,  and  finally  completely  resembles  diar- 
rheal mnvements.  As  has  been  previously  mentioned,  we  are  dealing  here  with 
a  pHlrefactinn  of  stagnating  intestinal  contents  above  the  site  of  obstnirtinn. 
It  is  possible  that  the.>ie  masses  are  convevi-d  uftward  into  the  stomach  by  anti- 
peristalsis,  but  this  statement  is  disputed  by  many  observers.  In  the  main,  it 
appears  to  be  simply  a  damming  back  and  regurgitation,  prnctically  an  *'  over- 
flow," of  the  filk'd  intestinal  loops,  into  the  stomach,  since  the  pylorus  grad- 
ually gives  way  to  the  increasing  distention  of  the  small  intestines. 

The  examination  of  the  abdomen  is  of  the  greatest  irnportante.  There  is 
generally  tympanitic  distention  of  the  abdomen,  but  the  meteorism  varies  some- 
what in  the  different  cases.  If  the  stenosis  is  situated  low  down  in  the  large 
intestine,  the  rolon  becomes  distended  first.  Corresponding  to  its  anatomical 
position,  it  becomes  more  or  less  clearly  defined  as  a  thick,  long.  rouni!<'d 
prominence.  In  obstruction  of  the  small  intestine,  on  the  other  hand,  the 
meteorism  is  more  pronounced  in  the  middle  part  of  the  abdomen.  The  dis- 
tinction above  drawn  Iwtween  general  meteorism  from  stugniition  and  local- 
ized meteorism  is  t*f  especial  ini[K>rtance.  By  exyct  eomparativL*  pidpatiun  dur- 
ing the  initial  stage  in  acute  strangulation  we  can  occasionally  locate  the  cir- 
cumscribed distention  of  the  strangulated  intestinal  kwp.  This  inflated  and 
fixed  strangulated  coil  shows  no  peristalsis,  and  remains  entirely  immobile. 
Occasionaliy,  not  the  strangulated  loo[i,  hut  the  one  situated  above  the  site  of 
strangidation,  beconios  prominent  through  a  damming  hack  of  the  tympanitic 
distention.  Moderate  peristaltic  motions  and  "erections"  can  he  produced 
in  it  by  slight  mechanical  stimuli.  The  distention  becomes  more  general  and 
more  pronounced  with  the  increase  in  the  smptoms,  until  finally,  with  the  on- 
set of  peritonitis,  general  paralysis  of  the  intestines  sets  in.  The  percutory  con- 
ditions depend  on  the  degree  of  gaseous  distention  of  the  intestines  and  the 
amount  of  exudation  that,  under  certain  conditions,  forms  in  the  abdominal 
cavity.  An  initial  severe  abdominal  pain  occurs  especially  in  acute  strangu- 
lation of  the  intestines.  Later  on  there  is  a  more  continuous  pain  or  else  acute 
exacerbations,  which  can  rarely  be  sharply  localised.  In  fatal  cases  the  pains 
frequently  cease  entirely  with  the  onset  of  general  intestinal  paralysis.    Pn 


JEASES  OF  THE  DIGESTIVE  ORGANS 

sure  on  the  abdomen  in  intestinal  obstruction  is,  as  a  nile,  not  painful; 
may  even  slightly  diminish  the  pain.    The  alKlomon  beooaies  very  tender  onlr' 
after  peritonitis  has  set  in. 

The  excretion  of  urine,  e-^pcoially  in  cases  of  obstruction  in  the  small  inti»- 
tine,  is  generally  diininished.  on  account  of  the  decreased  absorption  and  the 
general  desiccation  of  the  body,  through  the  exudation  into  the  intestine  or 
the  peritoneum.     Not  infrequently  the  scanty  urine  contains  albumen,  ca?U,_ 
and  blood  corpuscles.    The  increase  of  indican  *  in  the  urine  is  also  important 
In  the  i^lagnating  intestinal  contents  aW'e  the  stenosis  large  quantities 
indol,  phenol,  etc.,  are  produced  by  putrefaction  of  the  proteid    malerif 
Indol  is  excreted  as  indican.    Marked  indicanuna  is  found  principally  in  8ten< 
sis  of  the  Fmall  intestine,  hecau^^e  proteid  bodies,  capable  of  decomposition. 
genernlly  occur  only  in  small  aniounts  in  the  lar;re  intestine.     The  so-called 
Rosenljauh'b  reaction  (a  ilcvp-rcd  coloration  with  a  violet  foam,  on  adding  niti 
acid  drop  by  drop  to  the  boiling  urine)  is  also  occasionaliy  found,  in  severe  c&m 
of  intestinal  strangulation. 

The  ^fucrnl  course  and  duration  of  intestinal  obstruction  naturally  varii 
greatly  with  the  nature  of  the  underlying  morbid  process.     We  have  alread] 
empba-jizcd  the  practically  important  distinction  lx*twcen  intestinal  occlusioi 
which  generally  takes  a  slower  course,  and  only  Inter  on  given  rise  to  the  grai 
clinical  picture  of  ileus  with  general  collapse  and  peritoneal  sjTnptoms,  and  tl 
clinical  picture  of  intestinal  strangulation,  which  niuc!i  more  rapidly  reaches  an 
alarming  degree  of  severity.    The  gravest  cases  may  end  fatally  in  two  to  three 
days.    The  duration  of  the  disease  is  generally  about  a  week.    In  cases  of  ^im-^ 
pie  obstruction,  or  those  which  develop  only  gradually  from  a  stenosis,  the^ 
duration  of  the  illness  may  be  very  much  more  prolonged.    The  danger  con- 
fiists,  above  all,  in  a  poisoning  of  the  body  through  absorption  of  the  products 
of  putrefaction  and  a  consequent  vasomotor  and  cardiac  paralysis,  and,  further- 
more, in  the  onset  of  secondary  peritonitis.    The  majority  of  the  serious  cases 
«nd  fatally. 

Aside  from  operative  interference,  recovery  may  ensue  even  after  the 
gravest  symptoms,  but  it  is  rare.  Cases  of  intestinal  obstruction  by  obturation 
are  the  most  likely  to  recover.  Incarcerated  gallstones,  impacted  feces,  etc, 
may  be  discharged  with  a  subsidence  of  the  grave  symptoms.  The  possibility  of 
recovery  by  sloughing  off  of  the  gangrenous  internal  portion  of  intestine  in 
cases  of  invagination  has  already  been  alluded  to  above.  But  it  is  undoubtedly 
possible  that  cases  of  internal  strangulation  also  may  be  spontaneously  relieved 
so  long  as  no  serious  nutritive  disturbances  have  occurred  in  the  strangulated 
loop. 

As  soon  as  general  peritonitis  has  set  in  recovery  is  impossible.  However, 
on  account  of  the  difficulty  of  an  accurate  diagnosis,  the  prognosis  of  the  indi- 
vidual case  is  often  uncertain. 

Diagnosis.  VarietieB  of  Intestinal  Obstruction. — To  go  into  details  as  to 
the  clinical  symptoms  of  all  the  separate  forms  of  intestinal  constriction  and 
obstruction  would  lead  merely  to  repetitions.     Our  judgment  of  each  case  is 

*  The  indican  t«ffE  lb  pffrformpd  in  the  following  way:  Wc  mix  rquftl  vnluinn  ot  urin«  and 
officinal  hydrochloric  acid  (P.  G),  and  then  add,  drop  hy  drop,  a  concentrated  solution  of 
chlorid  of  lime.  If,  now,  chtoroforra  is  ndded,  upon  shakinK  carefully  the  chlon^form  wiU  take 
on  a  very  distinct  blue  color  if  the  urine  coutains  any  considerable  amount  of  indicao. 
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based,  in  the  first  place,  on  a  very  careful  history,  which  often  furnishos  ma- 
terial diagnostic  aid  (gall.-^toncrt  and  otluT  previous  diseaset^,  rapid  or  slow 
onset,  etc.).  In  the  objective  examination  that  then  follow:*,  all  external 
hernial  ctmals  are  examined  tirst  (inguinal  and  femoral  canals,  umbilicus). 
Thereupon  there  should  l>c  a  careful  inspection  and  palpation  of  the  abdo!nen, 
in  which  particular  attention  must  be  paid  to  a  circumscribed  distention  of 
individual  loops  of  intestine,  vii^iUle  peristalsis,  localized  points  of  tenderness, 
etc.     Finally,  rectal  and  vaginal  examination  should  never  be  omitted. 

Schematically  arranged,  the  distinction  between  obstruction  and  strangu- 
lation is  based  principally  on  the  following  points: 


OBSTRUCTION 

No  s^TQptoms  of  collapse  at  first. 
These  develop  only  later  on»  and 
gradually.  Pulse  remains  strong  for 
a  long  time.  Marked  pain  is  rare  at 
the  onset. 

Vomiting  occurs  late  (overflow 
vomiting). 

Mctcurism  becomes  rapidly  dif- 
fuse. 


Exudation     into    the    abdominal 
cavity  is  generally  absent. 


STRANGULATION 

At  the  onset  grave  symptoms  of 
collapse  and  facies  abdominalis. 

Small  rapid  pulse. 

Frequently  violent  initial  pain, 
which  continues. 

Initial  (reflex)  vomiting.  Later 
on,  also  overflow  vomiting. 

Ijoralized  meteorism  at  first  in  the 
strangulated  loop  of  intestine.  Later 
on,  also  meteorism  due  to  back 
pressure. 

Slight  exudation  into  the  ab- 
dominal cavity  frequently  occurs 
from  the  strangulated  piece  of  in- 
testine. 


With  regard  to  distinguishing  between  stenosis  of  ^he  colon  and  of  the 
small  intestine,  stenosis  of  the  small  intestine  is  indicated  by  a  special  prom- 
inence of  the  central  portion  of  the  abdomen,  by  the  visible  and  active  peristal- 
tic motion  of  many  coils  of  intestine,  by  the  occurrence  of  fecal  vomiting,  and 
by  the  presence  of  a  strong  reaction  of  indican  in  the  nrine;  while  stenosis 
of  the  large  intestine  is  characterized  by  n  distention  which  corresponds  more 
with  the  course  of  the  colon,  without  much  visible  peristalsis,  and  a  slow  de- 
velopment of  severe  constitutional  symptoms.  In  a  few  cases,  inflation  of  the 
large  intestine  with  air  is  said  to  have  cleared  up  the  diagnosis  where  the 
stenosis  was  situated  low  down.  Important  data  are  occasinnally  obtained  by 
X-ray  examination.  Certain  deductions  may  occasionally  be  made  from  the 
amount  of  iluid  which  can  be  introduced  into  the  rectum.  We  shall  recur  later 
to  the  differential  diagnosis  between  intestinal  obstruction  and  diffuse  peri- 
tonitis, when  eoTisidering  the  latter. 

Of  the  special  varieties  of  intestinal  olistrucUon,  we  will  call  attention  to 
three  as  of  practical  importance — ^viz.,  intussusception  in  children,  volvulus  of 
the  sijjmoid  flexure,  and  fc^al  impaction. 

Intussusception  appears,  as  we  have  indicated,  mainly  in  children  under 
ten  years.  Its  sjTnptoms  usually  begin  rnther  suddenly  with  violent  colicky, 
abdominal  pain.     There  soon  appear.,  also,  liquid  dejections  of  bloody  mucx 


DISEASES  OF  THE  DIGESTIVE  ORGANS 


ACUTE  INTESTINAL  OBSTRUCTION 

CHXsr  CoMMOSr  Stuftoms. — Sudden  pain,  intemuttf^nt  or  coostant,  with  exaccrbstiocu;  U 

to  become  conatAitt  with  time.      Vomitino,  farly,  severe,  hec<:)miDg  feculent.      C4ru<i>afwn,] 
morn  or  leaa  absolute.     Abdominal  distention.     Shock. 


SnUMOOLATJON  BT  BaNIM  OH 

THSODOH    APKRTURSa    ('J5 

VOLTDLCB  or  COLOM. 

Acctx  Iirrvaauacwno*    | 

aeuls  u6«frucfu>n). 

Age  and  Sex.  .  . 

Yming  adulU;  rare  after 

MttJe3flt4  :l:40to60. 

More    than    50    per  cenl 

40. 

undeT  10  years. 

HUTOBT 

Previous  peritonitis  in  68 
per  cent;    pre\'iou8   at- 
taolw  of  obetruction  in 
12  per  cent. 

Previous  constipation. 

t'sualiy  negative. 

Osisvr> 

Sudden  in  70  per  cent. 
Eitrly.  Revere,  continuous. 

Sudden. 

Early,  less  severe,  inter- 

Sudden in  75  per  cent. 

Ksrly     and      iwvere;     in* 

Padi 

with  exaccrbatiomt 

mittent  ut  &rst,  beeom- 

creaains  and  later  sub- 

ine  constant  with  ex- 

sidiQR;   at    first    paroa* 

Local  Tek- 

acerbations. 

OKRNBM 

Alw»ent   ttt   first,   appears 

Early     over     distended 

Common  al>out  a  tumon 

Inter. 

roiJ.  and  ronKtant. 

VoJimNG.   .  . .  , 

Early,  marked;  in  60  per 

Less  earij*.   severe  and 

Still  less  emrly  and  severe; 

cent  becomee  feculent: 

ponfitant;  often  affords 

in  25  per  cent  lieeomM 

BfFopds  no  relief. 

relief. 

feculent.                                 ( 

Constipation 

Continuous  nnd  absolute; 

Early  and  abMilute;  no 

Seldom     ahsoluto;      diar- 

no blood. 

blood. 

rhea     not      uncomroon;; 
blood  m  SO  per  cent. 

PRUSTRATIOM. .  . 

Marked. 

Rftt  her  Ivsn  marked ;  may 
lie  dy«pn(i'a. 

Marked. 

Tenbmmuh 

AlMent. 

In  J5  per  cent. 

In  63  per  cent  and  often 

AnoOlCINAL 

early. 

Waul 

Flaecid  unless  peritomlis. 

Riffid   from  early  peri- 
tonitis. 

Flaccid  unless  peritonitis. 

Tumor 

Very  rare. 

Absent. 

In  50  per  cent;  invafrina- 
tion    sometimes    felt    in 
rectum. 

Mbtcorism.  . . . 

SUftbt,     appear*     about 

Early,  rapid,  inereasoa. 

Rare,  uoleas  marked  cod- 

third  day. 

and  is  extreme. 

Ktipatiou. 

N.  B.— No  Iruatworthy  conclumnns  can  be  drawn  from  the  seat  of  the  puin  as  to  the  seat  nt 
the  obatnjction  untem  local  peritoniti.'i  conitii  on.  The  i>ain  ia  usually  referred  in  all  form*  to 
the  region  of  the  unvel.  In  complete  obstruction  the  pain  is  constant  though  with  cxacerba- 
tiona;  intermittent  pain  shows  timt  the  obstruction  ia  partial.  Coils  of  intestine  are  not  visible 
through  the  abdominal  wall  in  acute  cases. 


or  almost  dear  blood,  originating  from  the  consstricted  portion  of  the  intestine. 
Often  there  is  great  tenesmus  and  protrueion  of  the  anus.  We  have  already 
mentioned  that  sometimes  the  invaginatcd  p«irtion  of  intestine  may  be  felt  in 
the  rectum.  The  sausage-like  tumor  of  the  invaginated  portion  of  intestine 
can  occa.'^ionally  be  felt  on  e.xtemal  palpation  along  thu  course  of  the  colon. 

The  further  course  corresponds  with  that  of  intestinal  obstruction,  except 
that  it  ghould  be  said  that  fecal  vomiting  generally  occurs  in  the  niot»t  fre- 
quently  observed  ileocecal  intussusception  only  comparatively  lat*.*  in  the  nttnek. 

Volvulus  of  the  sigmoid  flexure  generally  occurs  in  older  people  who  have 
previously  suffered  from  chronic  constipation.  The  onset  of  these  grave 
symptoms  is  very  sudden.  A  severe  pain  is  felt  in  the  left  iliac  fossa.  The 
visible  and  palpable  distended  intestinal  loop  extend.^  from  this  ri;gion  up- 
ward toward  the  diaphragm.  General  metooriem  soon  ftupervenes.  Small 
quantities  of  blood  are  occasionally  passed  by  rectum.  Stercoract^oiis  vomiting 
occurs  only  late,  if  at  all.  The  amount  of  tluid  which  can  he  introduced  into 
the  rectum  ia  small.  The  remaining  s>Tnptoms  correspond  to  the  general 
picture  of  an  internal  strangulated  hernia. 
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Sthictpu  nr  TBB  Shall 
Girr. 

STRicTTTaai  or  the  LAttas 
Gut. 

FxcAL  Accumulation. 

AoE  ANO  S»X. . 

Adults- 

Adults. 

Adultp;  more  common  in 
feiurdes.  the  hysterical, 
the  injuine,  bypochun- 
driacfl. 

HlflTORT. 

Cancer,  trauma,  tubereu- 

Cancer,  trauma.  tul>er- 

Previoua  constipation. 

losis;    disordprctl,    im- 

culoais.  dysentery:  dia- 

pr-rfort.  irrp(ri;lar  action 

ordcrtMj.  iraprrfcct,  ir- 

nf  howeU  fnim  time  to 

rcmilar  action  of  bow- 

time,  with  inten-'als  of 

cl.i  from  time  to  time, 

comparative  vaac. 

with  intc'r\*als  of  com* 
parntive  case. 

Onskt. 

Gradual. 
Intermittpnt. 

Gradual. 
Intnniiittcnt. 

Gradual. 

Paik 

heas  prominent. 

Vomiting.  ..... 

Late,     scanty,     feculent 

Leas   prominent,   rarely 

Late,  wanty.  rarely  fecu- 

only    toward     «ad     of 

f^-culi^nt    or   provoked 

lent,  often  ftljsent. 

acutP  attack;   may  be 

by  food. 

provoked  by  food. 

CONSTtPATtON . . 

May  ulternate  with  diar- 

Form of  feces  may  be 

Gradually  increuainK;  may 

rhea;    blood    pointu  to 

altered;    blood    points 

hi'    .ipiirioiifl    diarrhea; 

cancer. 

to  cancer. 

no  blood. 

Tenesmus  ...    . 

Abernt. 

Often  present. 

Absent. 

METEOaiSM.  .  .  . 

Not  mtirkod,  unlrss  acute 

Often  marked. 

Ijitr;  Kfriorally  increases 

at  t ark. 

with  okstnirtion. 

TUKOB 

Only  in  ranrer.  and  then 

Only  in  cancer,  and  then 

Cmnmon  and  dialincti%*o; 

in  30  per  cent. 

in  40    jter   cent;  may 

nioftt  easily  felt  in  c»- 

be  felt  in  rectum. 

riim;  little  or  no  _  ten- 
derness; sometimes 
movable,    and    can    be 

CoiLA  or  In- 

chAnged  in  nhape. 

TBSTIWB  ..... 

Marked  in  proportion  to 

Marked  in  proportion  to 

Rarely  seen. 

emuciatiuii. 

N.  B. — In  any  fonn  of  chronic  obstruction,  the  symptoms  of  acute  occlusion  may  suddenly 
superv«n«. 

I.4istly,  we  desire  to  mention,  a.'*  nf  practical  iniportanpt?,  tliat  form  of  in- 
testinal obstruction  which  is  produced  by  the  iiccutnulalion  of  large  quantities 
of  old  fecal  uiasseH  in  the  rectum.  We  sometimes  find  monstrous  accumula- 
tions of  feces  in  the  rectum,  especiallx  in  old  women  who  have  previously  suf- 
fered from  habitual  constipation,  or  in  whom  constipation  is  due  to  seme  other 
alTection.  Severe  symptoms  usually  come  on  quite  suddenly,  afliT  lon^-con- 
tinuod  mild  prodromal  symptoms,  and  these  j^cvcTe  sy^lpt(^ms  art^  much  like 
tlie  picture  of  internal  stnm^lation — severe,  sometimes  colicky,  abdominal 
pain,  f^'ut  tendenu'ss  of  ttie  abdomen,  wliich  is  usually  swollen,  marked  gen- 
eral collapse,  loss  of  Btreu<rth.  a  small  pulse,  an  ouLltrcak  of  t^old  sweat,  vomit- 
ing, etc.  If  we  try  to  p^ivi?  an  enema  in  such  eases,  very  little  fluid  runs  into 
the  rectum.  On  introducing  the  finger,  it  usually  strikes  solidly  on  old.  hard, 
fecal  masses  above  the  sphincter,  and  there  is  often  nothing  left  hut  to  under- 
take the  dirty  task  of  removing  at  least  a  part  of  the  scyhala  with  our  own 
hands.  We  may  then  suceeedv  by  repeatied  enemata  and  by  giving  cathartics 
inleniaJly,  in  removing  sometimes  quite  an  incredible  amount  of  accumulated 
feces,  and  in  obtaining  thus  a  rapid  recovery  from  the  condition. 

The  diagnosis  of  the  nature  of  an  intestinal  obstruction  is  so  difficult  in 
many  cases,  and  yet  so  important  with  reference  to  treatment,  that  the  editor 
ventures  to  introduce  tables  of  differential  diagnosis  of  the  more  common  forma 
of  the  condition.  These  tables  are  based  upon  the  masterly  prize  essay  o£ 
Treves  of  London. 
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Treatment. — As  Boon  as  tlic  dangerous  signs  of  intestinal  obstructiou  ai 
recognized  by  the  phy&ician,  Iiis  first  duty  is  to  make  as  careful  an  examinatui 
(ridr  sitprn)  as  possible,  so  as  to  determine  wlietlier  the  obstruction  may  no 
be  within  the  roach  of  dirwt  treatment.  If  there  is  an  incarc-erated  extenull 
hernia,  it  demands  s[KH'ial  siirgicaL  treatment.  If  there  is  au  impaction  ti 
gallstones,  or  intestina]  calculi,  or  foreign  bodies^  we  may  in  B<mie 
furnish  appropriate  assitftunce  by  the  cautious  use  of  laxatives.  The  treutraei 
of  focal  impaction  is  of  sf»ecial  importance.  We  have  described  the  m* 
frctincnt  form  of  tliis  in  detail  alwve.  As  has  already  been  said,  it  is  usaall] 
necessary  to  remove  at  least  a  part  of  the  feces  with  the  fingers,  or  soi 
rnetniment  like  a  dressing  forceps  or  a  spoon.  In  the  second  place,  we  majj 
UPC  Isrge  enemata  of  pure  water,  or  soapjnicls,  or  oil,  which  must  often 
repealed  four  or  five  times  a  day,  until  they  have  a  satisfactory  restilt,  Thi 
are  best  given  by  a  funnel  and  an  ccsophageal  tube  ('*  intestijial  tul*e  ")  inti 
duced  as  high  as  possible  into  the  intestine.  Cathartics  administered  inter-'^ 
nally  serve  as  aids,  especially  castor  oil,  senna,  saline  cathartics,  etc. 

In  stenosis  of  the  rectum  from  cicatrices  and  new  growths   we   can  ale 
sometime*  employ  local  surgical  treatment.     The  treatment  of  fecal  accumi 
lations  usually  plays  an  important  part  here.    Finally,  the  cases  of  ileoca^cd 
invagination,  in  whicli  the  lower  end  of  the  invaginated  ileum   reachee  th< 
rectum,  may  receive  local  treatment.     We  may  try  a  jmrtial  replacement  hj\ 
a  "  sponge  sound  "  (an  elastic  aasophaRcal  tube  to  the  end  of  M'hich  a  sponge  isf 
fastened),     Blowmg  in  air  by  the  bellows  was  also  recommended   for  thi§j 
purpose  by  the  old  physicians.    As  a  rule,  however,  we  use  here  large  eneraati 
of  warm  water,  which  sometimes  seem  to  exert  a  favorable  mechanical  action. 

If  the  symptoms  of  a  more  or  less  chronic  constriction  of  the  intestinal 
hiincn  exist,  the  treatment  consists,  at  first,  only  of  a  regulation  of  the  diet 
(a  fluid  or  soft  diet,  whioh  pmduces  only  little  fecal  matter),  mild  catliartics, 
and  the  occasional  administration  of  opium,  perhaps  with  belladonna,  where 
the  peristalsis  is  increased  and  painful.  Kxtemally,  *.*oId  packs  or  warm 
Bppliialions  are  generally  used.  AImjvp  all,  it  is  important  to  decide  the 
question  whether  an  o|HTativc  removal  of  the  obetniction,  or  at  Icasi  pallia- 
tive surgical  troiitment  (an  artilicial  anus),  is  possible. 

In  acute  intestinal  olistniotion  we  must  also,  first  of  all,  consider  whether 
timely  surgical  intervention  may  still  bring  relief.  The  more  the  symptoms, 
grave  from  the  onset,  point  to  an  acute  intestinal  obstruction,  the  n»ore 
urgently  ehould  parly  Inparntoniy  l>e  advocated.  If  the  symptoms  are  less 
fulminant,  and  the  general  conrlition  good,  expectant  treatment  may  be  pur- 
sued at  first.    But  here,  also,  we  must  caution  against  delaying  too  long. 

If  wo  cannot  decide  on  an  operation,  or  if  the  latter  is  impossible,  internal 
BjTnptomatic  treatment  of  the  ileus  is  then  in  order.  It  goes  without  saying 
that  the  patient  phould  have  complete  physical  rest.  All  food  should,  if  pos- 
sible, be  entirely  forbidden.  Tlie  torturing  thirst  may  be  relieved  by  hits  of  ice 
or  sips  of  cold  bitter  tea.  Formerly  when  there  was  obstruction  of  the  bowels, 
it  was  the  custom  to  make  trial  of  laxatives,  first  employing  milder  remedies, 
then  more  vigorous  *irugs,  and  finally,  as  a  "  last  resort,"  metallic  mercury 
in  single  doses  of  from  5  to  10  ounces  (gra.  150  to  300),  which  is  sometimes 
claimed  to  act  mechanically  in  *' desi^rate  cases"  by  its  weight.  Except 
among  some  champions  of  mercury,  the  present  opinion  among  ph\*sirians 
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tends  far  more  to  the  belief  that  cathartics  are  usually  of  no  service,  but  are 
often  directly  injurious  b}^  increasing  the  resistance.  Hence  we  have  at 
present  gone  over  to  tiie  treatment  of  severe  internal  incarcerations  with  large 
doses  of  opium  (20  drops  of  laudanum  or  8  to  3  gr.   [gm.  0.1  to  0.2]   of 

opium,  several  times  a  day).  It  is  often  very  advantageous  to  adntinister 
opium  in  guppopitories  (ext.  opii.  gr.  j  to  ij  ^  gm.  0.05  to  D.l).  Opium  aet^ 
favorably  on  the  patient*s  pain,  the  vomiting  is  diminished,  and,  by  r|uipting 
the  periatalsis,  the  danger  of  increasing  the  stenosis  and  tearing  the  intestine 
is  also  lessened.  Sometimes  the  first  dejection  appears  during  the  adminis- 
tration of  n])ii]m.  Morphin  Ribcntaneously  injected  has  much  less  eifect  upon 
the  inlcstine  than  opium  ;  its  cmj>loyment  ih  therefore  limited  to  cases  in 
which  pain  is  so  vittlcnt  as  to  demand  relief.  Objpction  is  made  to  the  opium 
treatment,  not  without  some  justice,  that  by  lessening  the  pains  it  obscures 
the  gravity  of  the  disease.  This  objection  is,  however,  justified  only  if  opium 
is  used  without  strict  indications  and  haphazard.  Besides  opium,  atropin 
has  recently  hcen  repeatedly  strongly  recommended.  It  seems  doubtful  if  it 
is  efficacious  in  true  strangulative  ileus.  In  intestinal  obstruction,  and  per- 
haps also  in  the  paralytic  form  of  ileus,  its  usefulness  appears  to  be  more 
probable,  since  in  small  doses  (gr.  y^  to  ^^gin.  0.0*>0o  to  0.001)  it  stimu- 
lates iuteslinal  peristakis.  In  some  cases,  good  results  are  said  to  have  been 
obtained  only  after  larger  doses  (gr.  fVt<'   "sV  —  gni-  0.001  to  (J.002). 

Although,  as  already  mentioned,  ttiere  are  a  number  of  objections  to  the 
internal  use  of  cathartics,  we  may  try  large  enemata  in  many  cases.  The 
injoetJons  must  Ik*  given  cautiously  but  persistenlly,  and  tlicy  must  be  often 
repeated.     They  sometimes  give  good  results  even  in  severe  cases. 

Instead  of  plain  water,  we  generally  use  soapsuds,  and  occasionallv,  also, 
oil  injections.  Unpleasant  effects  liave  been  reported  by  other  ob.servers,  but 
we  ourselves  iiave  never  seen  any.  Tlu*  introduction  of  air  into  the  rectum, 
instead  of  water,  lias  htn^n  rncommcndcil  and  fuis  been  ut^cful,  particularly 
when  the  ohstnuition  was  situated  low  down  and  was  the  result  of  a  kink  or 
some  similar  trouble.  The  employment  of  regular  gastric  lavage  (Kussmaul, 
Cahn,  an<!  others)  is  very  beneficial  in  many  cases  of  fecal  vomiting;  if  this 
is  a  prominent  syrnfitom,  the  stomach  should  l>e  washed  out  in  every  case. 
I^arge  amounts  of  feculent  Ininid  are  frequently  removed  through  the  stomach 
tube,  and  it  is  easy  to  see  that  freeing  the  stomach  of  its  accumulations  may 
favor  a  more  vigorous  peristalsis.  Even  when  the  nature  of  the  intestinal 
obstruction  precludes  definitive  recovery,  lavage  usually  gives  no  inconsider- 
able relief. 

We  need  not  enter  into  details  as  to  the  general  treatment.  It  goes  without 
Baying  that  the  patient's  strength  must  be  kept  up  as  much  as  posjsible,  and 
tliat  in  severe  stages  of  collapse  nil  possible  stimulants  must  be  used,  such  as 
fitrophanthus,  camphor,  and  ether.  Local  applications  to  the  abdomen  are 
usually  ill  borne  on  amount  of  the  tenderness.  Wet  compresses  may  \ye  tried, 
or,  what  is  still  better,  hot  moist  packs  applied  to  the  entire  abdomen.  Opium 
is  the  best  remedy  for  pain  and  vomiting,  as  already  stated,  but  it  must  often 
be  replated  by  suhcutanenns  injections  of  morpliin.  In  cases  of  extreme 
gaseous  distention,  the  attempt  luis  occasionally  hecn  ntadc  to  puncture  the 
distended  intestinal  coils  with  a  Pravaz  syringe,  in  order  to  partially  evacuate 
the  gas.    TJiis  method  appears,  however,  to  be  not  entirely  devoid  of  danger. 
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[The  safety  with  which  laparotomy  is  now  performed  has  stimulated  tho] 
study  of  all  affections  on  which  the  operation  lias  any  bearing.  iDienulj 
strangulationst  and  invaginations  may  he  relieved,  and  the  portion  of  inleatirjij 
containing  a  noneamrerous  stricture  can  he  excised.  An  early  operation  'kfft 
much  better  chances,  of  course.  In  these  days  persons  should  not  be  allowi 
to  die  directly  from  intestinal  occlusion  without  an  attetnpt  being  made 
restore  the  permeability  of  the  canal  by  surgical  means.] 


CHAPTER   XII 

INTESTINAL   PARASITES 

{Hetminthiana) 

1.    TAPEWORMS 

Natural  History  of  the  Tapeworm, — Three  of  the  tapeworms    (ceslode*) 
wliirii  are  found  iii  Ihe  intestines  Imve  a  clinical  significance;  tlie  twnia  soliui 
the  imnia  mcdincanvUata,  and  tlie  bothnocephaftts  latus, 

1.  The  timia  solium   is»  when  fully  developed,  2  or  3  meters  lon^.     Ii 
head    (Figs.   71   and  75)    is  about  ttie   size  of  that  of  a  pin,   and   has   foi 
prnjecting  cup-like  Huckers,  and  in  front  a  beak  with  about  twenty-six  hooks. 
The  top  of  the  head  is,  as  a  rule,  plainly  pigmented.     A  small  neok,  ahoat 
au  inch  (2  to  3  cm.)  long,  is  attached  to  the  head,  and  then  follow  the  single 


y^-y. 


■i 


Vta.  74.  — (From  Hel- 
IXK.)  HeAd  of  ts>nia 
solium, 


Fio.  75. — (Prom  Hcixer.)      Head  of 
cysticercuB  of  the  braio. 


Fia.  76.— (From  H«l- 
LER.)  TseniA  solium. 
Mature  segment. 


"segments"  (proglottides)  of  the  tapeworm,  of  which  the  youngest,  lying 
near  the  head,  arc  still  very  small  and  short.  They  gradually  increase  in 
length  and  hreadth,  and  at  about  a  meter  froni  the  head  they  have  an  approx- 
imately quadrilateral  shape.  The  segments,  wliich  lie  farther  down,  and  which 
have  already  reached  puberty,  have  tiie  form  of  pumpkin  seeds,  and  are  ^  to  J 
of  an  inch  [9  or  10  mm.|  lung  and  6  or  7  wiiJe.  The  matrix  or  uterus  runa 
through  the  middle  of  each  mature  segment  (see  Fig.  76),  and  from  it,  on  each 
side,  go  seven  or  eight  side  branches,  which  ramify  like  a  tree.    On  one  aide,  a 


I 


INTESTINAL  PARASITES 


629 


little  below  the  middle,  lies  the  sexual  orifice  (Fig.  76,  a).  The  male  sexual 
orpnis  consist  of  u  imuiber  of  little  clear  vesicles  in  the  anterior  portion  of  tlie 
scgmcnta.  The  tliiok-dliellLMl  eggs  (Fig.  77,  3)  develop  in  the  uterus,  and 
contain  nn  enihryo  witli  six  hooklets. 

Tht^  taMiiii  rfoliiitii  inhnhits  tlie  small  intestineB  of  man.     Its  head  dings  to 
the  niutous  nienibraue  so  tightly,  usually  at  some  point  in  the  upper  third 


m 


1.  &  7.  6. 

PlO.  77.— Oompftrntivo  viow  of  the  t*gga  of  aoaxc  of  the  commoDer  intestinal  parasites.  1.  Egg 
of  distoiua  ht'puti<'uiti.  2.  Di$tonia  lanreolutuui.  3.  Tnma  solium.  4.  Tvnia  mcdio- 
panrllata.  .■>.  RothriocophiiliH  latiw.  6.  Oxyuris  vermicularis.  7.  Trichocephalu«  dis- 
par.    R.  Asrari!*  lumhripoidrs. 


of  the  small  inirstine,  that  tlie  nock  is  often  torn  off  in  trying  to  loosen  the 
worm  from  the  intestinal  wall.  The  rest  of  the  worm,  whirh  is  in  part  in 
many  coils,  extends  to  tlie  lower  part  of  the  ileum,  hnt  only  exeeplinnally 
into  the  fn'euni.  From  the  lower  c-nd  long  chains,  only  rtiroly  single  nuitiire 
segments,  arc  detached,  mix  with  the  eontenls  of  the  int^istine.  and  are  passed 
with  the  feces,  together  with  some  of  the  e^gs^  from  the  uterus. 

The  further  development  of  tlie  egg^  of  the  tjenia  solium  takes  place  in 
another  ''  host,"  almost  always  in  the  hog.  Hogs  are  infected  by  eating  feces, 
ofTal,  etc.,  contnining  tania  Qg^f^^.  The  thick  nliell  of  the  eggs  is  dif^solved 
in  the  liog's  stoniiuli,  and  the  free  embryos  pierce  the  walls  of  tlie  stomach 
and  intestines  and  travel  with  the  hhwd  current,  or  thmugli  the  tissues,  into 
the  difTerent  organs,  especially  into  the  muscles.  Here  they  develop,  in  two 
or  three  nu^nths,  into  cysts  something  larger  than  a  pea,  from  M'hose  walls  a 
newly  drtvelopi-d  ta-riia  head  arises,  a  so-called  scoJex  (nurse).  These  cysts 
are  termed  worm  cy8ts,  measles,  or  cysticerci  ceUulosce.  Tliey  live  from  three 
to  six  years;  then  they  die  and  become  calcified.  If  a  cysticercus  gets  into  a 
man's  stomach  from  his  eating  raw  or  imperfectly  cooked  ham  or  pork,  a  new 
and  complete  ta-nia  sprouts  from  the  scolex,  which  forma  mature  segments  in 
tliree  or  four  months. 

We  usually  find  only  one  ta]>eworm  in  a  man,  but  several  specimens 
have  been  seen  (as  many  as  seventeen)  at  the  satne  time  in  the  same  intes- 
40 
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tine.  Tlie  lengtli  of  a  tapewornrs  life  is  not  certainly  known,  but  it  h* 
happened  timt  home  persons  hove  lotlged  the  same  tajwworm  for  ten  or  lif- 
teen  years. 

Altlu)ugh  the  fnlly  dmeluptHl  tu-nia  Helium  is  seen  only  in  man,  as  wr  haw 
said,  the  cysticercus  eelluIostL'  has  k-en  found,  in  rare  cases,  in  <J<>^,  rat?.  «D'^ 
monkeys,  etc.,  as  well  as  in  hogs.  It  is  a  particularly  important  fact  that  ibe 
cvtiticercus  ceJliilosffi  itself  may  also  occur,  as  such,  in  man.  If  tnpcwrorm-  or 
mature  j^eginunts  get  into  a  man's  stomach  in  any  way,  probably  by  antriinf'v- 
tion  by  the  finder,  etc.,  the  onihryos  travel  into  other  organs.  Cyalii-erei  we 
often  found  in  men,  singly  or  in  groups,  especially  in  the  skin,  the  brain,  the 
eye,  and  the  muscles.  There  is  a  special  fonn  of  cy«ticGrcus  of  the  brain,  in 
which  M-e  find  a  wliole  chain  of  cysts,  like  a  cluster  of  grapes,  but  sterile,  tbe 
so-called  cysticercus  racemosus. 

2.  The  Utnia  mcdiocancUaia,  or  icenia  sagnaia  (from  saginare,  to  fatten),  ii 
far  more  common  than  the  taenia  solium  in  many  parts  of  Germany.    It  is  lonip-r 

than  the  ta-nia  solium,  being  about  10  to  13  feet  [3  ur  -1 
meters  I  long,  and  its  individual  segments  are,  on  tho 
whole,  broader  and  thicker.  The  head  (  Fij^,  78)  has  aUc 
four  prominent  cup-like  suckers,  but 
it  has  no  crown  of  b4X)k1i-ts.  Tlie 
mature  segments  differ  from  the  pro- 
glottides of  ticnia  solium,  in  that  iIk' 
central  uterus  sends  off  many  more 
(twenty  to  thirty)  aide  branches, 
whifli  divide  dichotomously,  and  not 
like  a  tree.  The  sexual  o|)ening  xa 
also  on  the  side  (Fig.  71),  a). 

The    1  i  fe-  history    of    the     ixnit 
medi<toanellata  is,  on  the  wlkole,  lil 
that    of    the    twnia     solium.      Tli 
tipnia  mediocanellata,  however, 
throws    off   single    mature    segtneni 
niui'h    more    frequently     than     (1 
t^nia  solium.     These  segments  ai 
found  in  the  feces,  and  here  they  often  exhiltit  n  crnwling  motion.     A  kindred] 
faet  is  that  it  is  always  easy  to  find  large  numhers  of  ta|>eworm  eggs  in  the  (i^i-* 
of  individuals  who  harbor  the  tienia  mediocanellata.     This  is  usually  dilfi- 
cult  in  the  case  of  tienia  solium.     The  eggs  of  trenia  mediocanellata   and 
Uenia  solium  are  very  similar  {ride  Fig.  77).     They  have  a  tough,  radially 
striated  shell,  and  in  both  varieties  the  six  hooks  of  the  embryo  can  l>e  seen 
in  the  interior.     The  eyslieercus  of  ttenia  mediocanellata  does  not   inhabit 
pork,  but  beef,  so  that  the  infection  of  man  by  this  tapeworm  comes  from 
eating  raw  beef.     In  man  the  cysticercus  of  tcenia  mediocanellata,  which  is 
somewhat  smaller  than  the  cysticercus  celhdoaav  has  never  yet  been  observed. 

3.  The  hoihrioci'phalus  lotus  occurs  in  Holland,  Switzerland  (Geneva), 
Pomerania,  East  Prussia,  Hamburg,  and  Russia  (the  German  Baltic  provinces). 
It  haa  been  observed  in  middle  Germany  only  in  isolated  cases.  It  is  the  largest 
tapeworm :  it  may  be  ti  or  8  meters  long,  and  sometimes  has  over  4,000  joints. 
The  bead  of  the  bothrioeephalus  (Fig.  80)  consists  of  a  little  club-fihapod 


Fwe.  78  und  79. — (From  Hblleh.) 
Fig.  78- — Hmt)  i>f  lipnia  tuediocaopUuta. 
Fio.  79. — Tienia  medincanc-llata.     Mature seg- 
tnent. 
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Figs.  80  and  81. — (From  Hellbr.) 

Fio.  SO. — Hend  of  bothriofriihalus  tutus. 

a.  Lateral  view,  calaracd.    6,  Natural 

size. 
Fio.  81. — Bothrioci'phaJiwIatUH.    Mature 

aegment. 


Bwcllin^,  with  two  slit-like  depressed  suckers  on  the  sides.  A  long,  thread-like 
nei'k  joins  tiie  head  to  thc^  youngest  segmentft.  The  full-grown  segments  (  Fig. 
81)  arc  short,  hut  Rff*  distinguished  by  their  great  breadth.  The  largest 
segments  mettsure  in  loiigili  iiljoiit  j  to  J  ^ 

in.  ['A  or  4  niin.  j,  ami  in  l)rrudth  J  to  ^ 
in,  [10  or  V^  mm. J,  but  the  last  joints 
are  longer  and  are  not  so  broad,  so 
tJiat  they  have  an  approximately  ijuailri- 
lateral  form.  The  uterus  consists  of  a 
very  tortuous  canal  in  the  center.  Tlio 
sexual  orifice  does  not  lie  on  one  side,  as 
in  the  tainia,  but  in  the  middle  of  the  al>- 
dominal  surface,  nearer  the  anterior  bor- 
der of  the  segment  than  the  posterior. 
Tlie  eggs  {vide  supra.  Fig.  77,  5)  are  of 
an  oval  form,  and  have  a  hood-sliaped  lid 
at  one  end.  They  are  to  he  found  in  al- 
most every  dejection  of  persons  afFecled 
with  a  bothriut-ephalus.  Single  jnintw  of 
the    tapeworm   are   not   parsed    with    the 

stools,  hut  portions  of  t!u;  wtM'ui.  several  feet  long,  come  away  fnnn  time  fo 
time,  eHpeoially  in  the  spring  ami  autur»m. 

'J'he  e^gs  dt'vcfop  only  in  fresh  water.  The  embryo  (Ftii.  ft"'),  wliich  is 
formed  in  them  in  a  few  month.**,  and  is  provided  with  six  booklets  and  with 
vibrating  cilia,  is  swallowed  by  fishes  (chiefly  pike  and  eel-pouts,  according  to 

Rraun,"  salmon,  according  to  Kiichenineister), 
and  develops  in  their  muecles  and  internal 
organs  into  cysticerci.  Tlie  infection  of  man 
with  bothriocephalus  comes  from  eating  such 
fish  (containing  cysticerci. 

[In  tlie  United  States,  the  ta?nia  solium  is 
sometimes  seen,  the  tariia  mediocanellata  is 
common,  and  the  bothriocephalus  is  practically 
confined   to  immiiUrants.) 

4.  These  three  kinds  of  tapeworms  that 
have  been  enumerated  are  the  most  important, 
but  we  will  briefly  mention  the  tci'nia  nana  and 
the  imnia  cucumerina  {tcBtiia  ellipiica).  The 
first  of  these,  the  tfcnia  nana  [dwarf],  is  the 
enndlest  tapeworm,  being  only  ^  to  ^  in.  [1  to 
1.5  cm.]  long.  The  long  head  is  provided  with  four  suekers  and  a  circlet 
of  fiooks  which  can  he  extended  fur  out.  Tlie  anterior  joints  are  very  narrow 
and  short,  those  farther  hack  broadening  not  inconsiderably.  The  tifinia  nana 
is  very  frequent  in  Italy  and  also  in  Sicily.  In  Germany  it  has  been  seen 
only  exceptionally.  Its  cysticorcus  is  said  to  inhabit  snails.  It  is  seen  es- 
pecially in  children,  and  in  them  sometimes  in  very  great  numbers.  Single 
joints  are  difficult  to  find  in  the  dejecta,  but  the  discovery  of  its  eggs  with 
the  microscope  is  very  easy.  The  expulsion  of  the  worm  by  means  of  san- 
tonin and  thymol  [vide  infra)  is  usually  a  simple  m^atter. 


Pio.  82.  —  Embryo  of  bothrio- 
ecphaluA  liitiis,  with  itscilmted 
c*>at.     (LcxicKAaT.) 
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The  ta?nia  ciicumerina  is  8  to  10  in.  [20  to  25  cm.]  long.  Its  posterior 
joints  are  6  to  8  mm.  long,  but  have  a  width  of  only  1  mm.  The  head  is  pn»- 
vided  with  many  booklets;  the  beak  can  be  extended  and  retracted.  The  t»jsia 
cucinnerina  occurs  fsi]>eeially  in  eliiklren.    Its  cysticercus  is  found  in  the  dog. 

Symptoms  and  Di^nosis. — In  many,  cases  tapeworms  are  lodged  in  tlie  in- 
testines without  causing  any  morbid  symptoms.  We  can  recognize  their  pres- 
ence only  by  oeca.Hionally  finding  the  segments  in  the  dejections. 

In  other  cases,  however,  tapeworms  cnuse  a  list  of  disturbances  which  are 
often  exaggerated  by  anxious,  hypochondriacal,  and  nervous  perr^ons,  but  which 
nupht  nol  to  be  ttvo  little  regHrdtnl.  The  symptoms  an^  R'ferrod  chiefly  to  tl»« 
intestinal  canal.  Sometimes  tbert'  is  quite  severe  abdominal  pain,  which  mar 
asHume  a  colicky  chanu-iiT.  The  pnlit^nt  al^o  fretnicnlly  cf)mplainf?  of  irregu- 
larity nf  the  bowels,  and  of  orcasionnl  diarrhea,  which  alternates  with  com-ti- 
pation.  Many  general  symptoms  are  also  added  to  those  mentioned — loss  of 
appetite,  or  at  times  marked  veracity,  general  languor,  disinclination  to  work, 
mental  disturbance,  depression,  etc.  Often  the  grneral  nutrition  is  considerably 
impaired. 

There  are  also  certain  symptoms  to  be  mentioned  which  were  formerly  ex- 
plained  as  "  reflex/'  Still,  it  is  much  more  ]>robable  that  poisonous  matter  may 
be  produced  by  the  tapeworms  under  certain  circumstances,  about  which  we  doM 
not  yet  have  accurate  knowledge,  and  that  these  poisons  occasion  some  of  the^ 
symptoms  of  tapeworm  (vide  infra),  Airiruig  these  we  sometimes  see  marked 
salivation,  tickling  in  the  nose,  dilatation  of  llie  pupils,  palpitation,  vomiting, 
headache  (migraine),  etc.  In  some  cases  even  severe  spasms  and  choreic  condi- 
tions have  been  referred  to  the  presence  of  tapeworms  (particularly  the  ta-nia 
nana)  in  the  intestinal  laua],  Init  it  is  hard  to  decide  how  far  such  a  supposed 
connection  can  really  be  regarded  as  justified. 

The  pe<'uliar  fact  that  nearly  all  cases  of  helmintlu'asis  lead  to  a  marked 
eosinophilia  (increase  of  the  eosinopliile  leut'Ocytcs)  of  Ihe  blood,  must  also  Ik; 
ivferrcd  to  the  product i<>n  of  certain  substances. 

Thus,  in  most  cases  tapewt)rma  cause  comparatively  little  disturbance,  but 
they  may  oct-asion  severe  illneas.  It  must  especially  be  pointed  out  that  when 
the  hotbriccphalus  latus,  or  exceptionally  a  tauiia,  is  pn^sent  in  the  intestines 
there  will  often  he  an  extremely  severe  ana'mia,  quite  like  jvernicious  anaemia 
(q.v.).  The  patient  beconios  excessively  pale  and  feeble,  the  blood  fshowa 
marked  oligocytlia»mia  and  poikilocytosis;  there  are  ana'inic  cardiac  murmurs 
and  similar  symptoms.  This  condition  also  is  probably  referable  to  poisonous 
matter  produced  by  the  botbriocephalus  latus,  absorbed  by  the  intestines,  and 
fatal  to  the  rcil  blood  corpuscles.  If  the  tapeworm  is  promptly  expelled  there 
is  rapid  and  complete  recovery. 

Altliough  many  of  the  8}7nptoma  mentioned  may  arouse  suspicion  as  to  the 
presence  of  a  tapeworm,  the  diagnosis  can  be  made  only  by  finding  the  joints 
or  eggs  of  the  tapeworm  in  the  dejections.  In  many  cases  the  patient  himself 
brings  some  of  the  segments  found  by  him  in  the  dejections  to  the  physician, 
but  in  judging  of  them  a  certain  caution  is  always  necessary,  since  shreds  of 
mucus,  remains  of  fo^wl,  etc.,  are  f|uite  frcfpiently  presented  to  the  physician, 
under  the  idea  that  they  are  segments  of  tapeworm.  But,  on  the  other  hand. 
it  is  also  very  impiulaut  that  the  |thysician  himself  should  not  forget  the  pos- 
sibility uf  a  tapeworm  and  should  himself  direct  attention  in  suspicious  cases 
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to  lli(.»  dejections  of  the  patient.  If  there  is  a  ttenia  medioconellata  or  a  bothrio- 
cM?])tialus  IrttuH,  it  is  usually  easy  to  fiml  the  eggs  in  the  fecLS,  but  in  the  ease 
of  tiL^niu  solium  this  is  more  diOirult.  With  tamia  soHiun  \vt?  usually  have  to 
poareh  for  segniouts  of  the  tapeworm  in  tho  stmils.  Miiuy  patients  with  all 
Ki>rts  of  indefinite^  rnihl,  gastric  and  intL'stiniil  syiiiplonis,  or  such  guueral  i*ymp- 
toinfl  a^  headache  or  languor,  or  even  graver  di^tnrbnncos,  pueh  ns  apjuirrnt 
pernicious  anaemia,  are  finally  cured  when  the  true  cause  of  the  disease  is  funnd 
to  he  a  tapeworm. 

I  r  we  nblrtin  a  few  joints  of  the  tapcworra  we  should  endeavor  to  determine 
from  Iheni  the  species.  If  we  spread  out  the  pieces  of  tapeworm  helwt^en  two 
microscopic  slides,  the  thicker,  fatter  segments  of  the  trenia  niediocanellala, 
with  its  many-branched  uterus,  may  usually  he  distinguished  without  difllculty 
from  the  more  tender  and  more  translucent  segments  of  tlie  ta'in'a  solium,  with 
a  smaller  numher  of  lateral  branches  to  its  sexual  apparatus.  Tlie  statement  of 
many  patients  that  single  segments  of  tapeworm  come  from  them  at  other  times 
than  when  at  stool,  and  tluit  they  find  them  on  their  underclothing,  almost 
always  ptiirils  to  the  [)resenee  of  a  ttenia  mediocauellaia  in  the  intestine.  The 
eggs  of  taenia  solium  and  taenia  saginata  are,  as  has  been  already  stated,  very 
simitar  to  each  other,  while  it  is  easy  to  diagnosticate  the  bulhriocephalua  latus 
by  its  eggs,  as  they  are  so  characteristic  {vide  supra,  Fig.  77). 

If  we  suspect  a  tapeworm,  without  having  secured  the  certain  evidence  of 
segments  or  eggs  in  llie  dejeition,  it  is  a  good  plan  to  give  the  patient  a  mild 
cathartic,  such  as  castor  oil,  or  a  dose  of  linile<l  pumpkin  se<'ds,  since  after  this, 
if  (he  intestine  harhors  a  tapeworm,  single  portions  of  it  often  come  away. 

Treatment. — The  "  tapeworm  cures/'  which  are  recommended  in  so  great 
a  numiftT  that  we  can  by  no  means  mention  all  of  thrm  here,  bat  only  the  most 
important  and  the  most  serviceaijle,  aim  at  killing  or  hentimUing  the  worm, 
and  then  at  removing  it  from  the  intestine  in  toio  by  cathartics. 

We  usually  begin  with  a  so-called  **  preparatory  treatment."  This  is  to 
cleanse  the  intestine,  especially  the  large  int<»stine,  from  old  fecal  masses,  in 
order  to  prepare  as  free  a  passage  as  possible  for  the  worm.  For  this  purpose 
we  give  the  patient  a  mild  laxative,  or.  belter  still,  a  large  enema  of  cold 
water.  Many  physicians  recommend  that  there  sliould  first  be  given  some 
active  purge,  sueh  as  calomel  or  castor  oil,  but  this  is  exhausting  to  the  patient, 
and  we  believe  it  is  not  usually  ncccssar\\  We  also  forbid  for  a  day  or  two  the 
use  of  vegetables,  black  brear],  etc..  and  prescribe  instead  a  lin\iteil  diet  of 
wliile  bread,  sonic  meat,  milk,  and  rnlfee.  It  is  a  widespread  practice  to  take 
during  the  preparatory  treatment  certain  articles  of  fond  to  "  make  the  worm 
ill.'*  Among  these  a  salad  of  finely  clmpptnl  and  very  salt  herring  with  oiiiona 
and  garlic  is  especially  reenmifU'nd(Hh  A  similar  action  is  abso  ascribed  to 
strawberries,  eranberrips,  and  bilberries.  Hence,  on  the  day,  antl  especially  on 
the  afternoon,  k-.fore  treatment,  we  have  the  patient  take  a  large  amount  of  the 
articles  of  food  mentioned,  such  as  herring  salad. 

On  the  next  niorning,  after  even^thing  has  been  prepared,  after  the  bowels 
have  moved  the  night  before,  etc.,  the  patient  takes  no  breakfast,  or  only  some 
strong  sweet  blark  cofTce.  and  then  ho  takes  the  special  anthelmintic.  The 
numlier  of  ttenicidcs  recommended  is.  as  we  have  sjiid,  very  great.  At  present 
the  following  are  most  in  use:  Many  experienced  physicians  and  we  ourselves 
now  employ  almost  exclusively  the  ethereal  extract  of  male  fern  (oleoresina 
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aspiclii).  It  is  true  that  the  reliability  of  this  drug  a?  dispensed  by  dilfwiit 
apotheoarifs  varii*.-?,  but  in  niOKt  cases,  if  we  can  obtain  a  good  fresh  preparatitm. 
the  result  is  perfectly  satisfaelory.  It  t;h(>ukl  l>e  said,  however,  lliat  tin.'  dmi; 
is  not  entirely  free  from  danger;  in  exceptional  cases  large  doses  haTe  caiwi 
sym])tonis  of  poisoning?,  particularly  amaurossis,  also  jaundice;  and  even  diith 
ha.s  occurred.  We  f^hould,  thcn'fore,  huld  linuly  to  the  rule  of  never  excw^n? 
a  dose  of  2.5  to  3  drachnis  (uin,  10  to  1!2).  We  have  never  seen  unfortujmlr 
renullri  from  this  nuiount.  Tlic  best  way  of  aduiinii'lcrin^  the  drug  i«  in  thf 
gelatin  capsules  whie)i  ari»  for  sale,  of  which  each  contains  1J5  to  30  gr.  <gni.  1 
to  i?)  o(  the  extract.  'I'hc  Hu-cailed  *'gelodurat  capsules"  (gelnMn  cfli^n'*^ 
hardened  In  fornuUin),  KU^^cstcd  by  tlie  chemist  11.  KuiniH'I,  whicli  (•«i!ii;in! 
gr.  XV  (gm,  1)  of  the  extract  of  male  fern,  and  only  dissolve  in  the  small 
intestine,  being  therefore  well  tolerated  by  the  stomach,  are  ver}'  praclital. 
As  a  rule,  eight  of  these  capsules  are  eulTicient  for  a  complete  cure.  We  gca- 
erally  refrain  from  adtniniptcrinr^  any  further  cathartic  (castor  oil).  It  Is 
much  better  to  wait  quietly  and  -Jee  whuther  the  worm  is  not  passed  epontane- 
ously,  or,  at  most,  after  a  few  hours  to  give  a  careful  rectal  irrigation,  which 
generally  brings  out  the  complete  worm  (i.  e.,  with  the  head). 

The  other  tapeworm  remedies  which  were  formerly  used  are  at  present 
almost  entirely  displaced  by  the  extract  of  male  fern.  We  will  mention  aleo 
the  bark  of  tfie  potuegranate  root  (cortex  radicis  punicie  granati),  which  is 
given  after  maceration  of  120  to  150  parts  in  1,000  of  water,  subsequently 
reduced  to  150  parts  by  boiling),  the  very  efficacious  pelletierinuni  tunnicum 
(in  doses  of  gr.  vijss.  to  gr.  xxij  :=  gm.  0.5  to  1.5)  obtained  from  poniogranati^ 
root,  the  flores  koso  (3  to  4  powders  of  ^r.  Ixxv  ^^  gm.  5  in  white  wine), 
kamala,  etc.  Pumpkin  seeds  (semina  cucurbita;  maxima?),  which,  as  has  hwn 
previously  mentioned,  are  much  in  vogue  as  a  popular  remedy,  have  been  re- 
peatc<3Iy  recommeudiHl  by  physicians,  particularly  as  they  do  not  share  the  bad 
tiUjte  of  nearly  all  the  other  tapeworm  remedies.  About  ViO  seeds,  or  for  chJl-  i 
dreu  lialf  as  numy,  are  jieelcd,  pounded  up,  and  mixed  with  sugar,  or  eld^| 
made  into  an  euiulsion,  aud  adnirniatcred.  ™ 

The  treat luent  is  to  be  regarded  as  absolutely  successfid  only  when  we  find 
the  head  of  the  (fipcworm,  a^  well  as  its  segments,  in  the  patient's  dejections 
We  may  best  search  for  the  IhvuI  in  the  feces  by  diluting  the  dejection  repeatedl 
with  water,  and  pouring  off  the  water.  The  tapeworm  then  remains  at 
bottom  of  the  vesseL  As  it  may  be  that  the  head  has  been  dislodged  even 
if  it  has  not  iieen  founds  we  should  not  repeat  the  treatment  for  tui>eworm 
until,  some  months  later,  there  are  indubitahle  signs  that  the  tapeworm  still 
exists. 

Every  tapeworm  treatment  is  rather  drastic,  and  hence  it  is  well,  after  th 
treatment  is  over,  to  recommend  the  patient  to  be  prudent  in  his  diet,  and  to 
be  careful  abfn:t  his  digestive  tract  for  some  time.  In  persnns  who  are  very 
weak,  or  who  have  some  other  disease,  we  do  not  willingly  undertake  to  remove 
a  tai>eworm  witliout  urgent  reasons ;  but  in  people  who  are  otherwise  healthy  it 
is  always  well  to  get  rid  of  a  tapeworm,  even  if  it  causes  no  severe  symptoms. 
The  chief  reason  for  this  is  that  tamia  solium  might  occasion  cysticerei  in  the 
brain.  The  best  time  for  undertaking  a  treatment  is  when  segments  or  large 
pieces  of  the  worm  come  away  quite  frequently  of  their  own  accord.  We  should 
never  prescribe  a  treatment  on  the  mere  statements  or  suspicions  of  the  patient 
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e  must  always  convince  ourselves  with  complete  certainty  of  the  presence  of  a 
tapeworm  in  the  intestine. 

We  must  filially  mention  that  tiio  only  efficient  prophylaxis  against  acquir- 
ing a  tapeworm  lies  in  entirely  avoiding  the  use  of  raw  or  half-cookerl  beef  or 
pork.  The  more  widely  spread  the  tnking  of  raw  moat  is,  as  in  Abyssinia,  the 
more  coimiutn  are  tajieworrns  in  man.  Certain  euUings,  like  those  of  the 
cook  or  tfie  butcher,  are  eIbo  efipecially  exposed 
to  infection.  \ 


2.     ROUNDWORMS 

{AMeari4t  tumbricoidea) 

Natural  History. — As<'arides  are  pale  red- 
dish, eylinih'iral  worms,  poiiited  at  both  ends, 
with  the  sexes  in  diiTcrent  individuals.  The  fe- 
males arc  VZ  to  16  in,  (30  or  li)  eiii.|  lon^»  the 
males  about  '-^5.  At  t)ie  eephalir  end  of  the  worm 
nre  found  tbree  Hps  fiirnislied  with  fine  teeth. 
The  tail  is  ntniight  in  the  tVnmlos  and  rurvcd  in 
tlie  males.  In  the  female  sexual  organs  (Fig.  83) 
60,(H)0,t)0t)  of  eggs  may  develop,  at  a  rough  esti- 
mate. Tliesc  eggs  are  often  fnund  in  tlie  feces  of 
persons  who  Imve  roundworms  in  tlieir  intestines 
(see  Fig.  77,  8).  They  have  a  great  ea])aeity  of 
resisting  external  influences,  and  a  worm-like 
endiryo  develops  in  them  in  about  nine  weeks. 
Tlie  further  dissemtnnliftu  oF  roundworms  takes 
place  witliout  any  intermediate  host  in  this  man- 
ner: the  eggs  containing  the  emljryo  worms  are, 
through  some  chance,  swallowed  and  tlien  grow 
in  the  intestines  into  sexually  mature  worms. 
Ex*perimental  infectinn.  with  t!ie  eggs  of  round- 
worms gives  distinctly  positive  results  (Lutz> 
Epstein). 

The  roundworms  inhabit  chiefly  the  small  in- 
testine. In  severe  vomiting  t!iey  often  reach 
the  stonuieli  and  are  vomited  uji.  In  individual 
cases  they  have  been  found  in  the  bile  ducts,  in 
the  air-passages,  and,  after  perforation  of  the  in- 
testine, in  the  abdominal  cavity.  T!ie  juiriilier  of 
roundworm*^  existing  at  the  same  time  in  the 
intestine  may  he  very  conaideraljle.  We  find 
them  most  commonly  in  children  and  in  adults 
from  the  lower  classes.  Uoundwornis  Imve  Iwen 
repeatedly  observed  to  crawl  init  of  the  anus, 
the  mouth,  or  the  uose  ctf  cliiMren  during 
sleep. 

The  roundworm  is  also  common  in  hogs  and 
cattle  as  well  aa  in  man. 


Fio.  R3.— (Fri)tii  Feller.)  Ab- 
cori'*  lumhriroideH.  Ffiiinle,  0 
ill.  [14:1  titiu.J  lon((.  ti.  Vuginu. 
h.  liitr.'4tih(-.  c.  nuuiulary  ttc- 
twwii  the  uU^niB  and  nvi<lurtt<. 
ri.  LoiiKittidiiial  bamla.  c.  CuU 
of  oviducts  aud  oviirics. 
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Symptoms. — In  general,  muiulworms  are  innocent  parasites,  wbicL  tnij 
exist  in  Ihi^^l'  nuaiU'rs  in  llie  intL'slinos  without  unv  hat]  rosull*.  In  othtT  c*«tt 
they  tmuse  sYnij)toni>  similar  1o  thost*  asiTilK*<I  to  tjenia* — abdoininnl  |iaiii.  lAa- 
guor,  itching  of  ttm  nose  and  t^kiii,  urticariH,  burninf?  in  the  eyes,  Balivati»n.  eU, 
— synipttnns  which  aru  all  ainliiguous,  and  whose  definite  of)nne*:tion  with  tk 
present-tr  (if  ruundwornis  it  is  hard  to  make  out.  Occasiionally  tliey  excite  luno- 
eontimied  and  persisicnt  vomiting,  or  violent  diarrhea,  these  symptoms  ptTris-i- 
ing  until  the  woriuti  are  ex])e!Ied.  when  tliey  promptly  eejiiie.  l>Mfhti'U.Hitru 
found  that  it  was  not  very  excepti<)nal  for  children  to  be  noticeably  anipnnc  when 
harboring  aKcarideK,  and  to  improve  remarkably  when  the  worms  were  expcllwl. 

TIjc  cases  recorded  in  literature  arc  quite  numerous  in  which  severe  nenMu 
symptoms  liavc  hern  causi-d  by  roundworms  and  liave  disappeared  after  tb** 
removal  of  the  parasites.  However  cautious  we  may  bo  in  accepting  such  $Ute- 
mcnts,  nevertheless  their  credibility  cannot  be  wholly  denied.  We  would  mra- 
tion  especially  convulsirms,  epileptiform  seizures,  choreic  and  cataleptic  oMiili- 
tions,  coniractinvs.  and  li'Difiontry  mental  disturbances,  which  are  claimed  to 
be  excited  by  ascaridcs.  It  is  said  that  children  with  ascarides  not  infrt^^UfUtlr 
Gxlnbit  mild  nervous  disturbances,  such  as  headache,  vertigo,  niydriaiiis,  and 
chills.  .Ml  these  symptoms,  and  in  part  aUo  those  above  enuraeratf?d,  nn*  per- 
haps iml  s<>  immediately  de|x^ndenf  upnu  the  pri'scnce  of  the  worms  in  the  intes- 
tinal <anal.  but  are  due  rather  i<i  toxins  <]cvelnpcd  under  certain  circanistamt'i.j 

In  some  cases  the  presence  of  nscarides  nuiy  e.xcite  niuch  more  severe  ^yva] 
toms  by  unfortunate  accidents,  as,  for  example,  sudden  suffocatidn   from  tl 
entrance  of  a  roundworm  into  the  larynx.    When  a  very  large  number  of  round 
W(»rms  have  been  present  in  the  intestine^  severe  syinptoins  of  intestinal  strnnsjj 
Iiave  bi.m  obhcrvcd  from  their  ndling  together  into  a  ball.     If  n  ro»uidwori 
crawls  into  the  blk-  ducts,  it  may  give  rise  to  jaundice,  and  even  to  the  develot 
ment  of  an  ahsccss  of  the  liver.    In  the  abscesses  of  the  anterior  abdonunal  wall 
usually  termed  "  worm  abscesses,"  the  roundworms  prnlmhiy  play  a  ])urclv  acci* 
dentiit  ]iiirt.     We  have  to  do  in  such  cases  witli  perity[dilitic  abscesses  or  wit 
inllaiih'd  heniise,  which  have  p<'rforaltM]  extemaUy,  by  which  the  roundwoi 
which  arc  accidentally  found  in  the  intestines  pass  out,  without  having  an] 
causal  relation  to  1hc  abscess. 

Diag^noaiB. — The  diagnosis  of  roundworms  is  not  usually  diflficiilt,  Ofti 
a  few  worms  appear  of  tlu^tnselves,  or  as  the  result  of  a  simple  laxative.  II 
not,  search  must  be  made  in  tlie  dejections  for  the  eggs  of  the  a«carid< 
These  are  always  easily  found.  It  is  advisable  to  obtain  a  particle  of  the  ct»a^ 
tents  of  the  rectTmi  for  the  purpose  of  microscopic  examination  by  introdueini 
an  clastic  catheter. 

Treatment. — The  oldest  remedy  for  ascarides  is  wormseed — saiitoni( 
This  is  best  given  in  the  form  of  an  electuary — ^antonica,  1  drachm  (giu.  5) 
jalap,  15  gr.  (gm.  1) ;  and  sirup,  1  ounce  (gm.  30),  to  be  taken  in  three  d( 
— in  comliinntion  with  a  cathartic.  Of  late,  wonusccd,  on  account  of  its  bad 
taste,  has  heen  almost  wholly  replaced  by  santonin,  which  is  derived  from  it. 
This  is  prciH-ribod  in  1-  or  2-gr.  (gm.  (».05  to  O.llt)  pnwders,  or  still  more  fiv- 
quently  in  the  form  of  santonin  troches  ("worm  tablets"),  which  may  l>e  had' 
of  any  apotliecary.  It  is  well  to  give  santonin  also  in  connection  with  a  cAlhar- 
tic,  such  as  calumcl.  We  give  the  patient  one  or  two  doses  of  santonin  in  the 
momiug  for  tliree  days,  and  on  the  fourth  we  give  a  catliartic.    Severe  sjrxup- 


INTESTINAL  PARASITES 


637 


toiiis  of  jjoisoning  (vomiting,  dilated  pupils,  apathy,  convulsions,  psychiail 
diiiturbances)  have  been  eoen  only  (x-tusionjiUy  from  the  careless  use  of  it. 
Jlilder  sytnploins,  sui-h   aft  a  yfllowncsH  of   th(»  urine  aud  eonjunetiva?,  and 

>AanthopHia.  or  Beeinf^  overyHiing  y*''low,  are  soioeMhaL  iiiore  fretpu'iit. 
In  exeeplional  caso.^  nantonin  fails  to  ex|)el  tliu  astarides.    We  may  then  try 
male  Turn  or  Ihvmol  (gr.  viij  to  A\iv,  I'm.  0.5  to  L50)  iu  two  ur  three  do3C8 


3. 


OXYTIRIS   VERMICULARIS 

(Seatworms.     Pinworrtu) 


Natural  History. — Tlie  oiyiarea  are  little  roundworms,  the  females  f  to  ^  in, 
[10  or  1'3  iiirn.  1  long,  the  males  only  3  or  4  (see  Figs.  84  and  85).  The  eggs, 
when  they  roach  the  liuman  [*tomaoh,  develop  very       ^  ^ 

rapidly.     The  embryos,  set  free,  collect  in  the  Bnial! 
intestine  and  later  mainly  in  the  ea»cum.    As  soon 
as   they   become   sexually  mature   they   pair,   and 
then    wander   gradually    down    into    the    nn-linn, 
where  tliey  collect  in  great  numbers.     When  tlie 
eggs  inside  the  female  become  ripe,  the  female 
leaves  the  rectum  and  lays  its  eggs  outside,  where 
they   are   soon   destroyed    (Leichteustern).      Tliu 
eggs  may  easily,  however,  l>c  conveyed  by  fingers 
or  by  articles  of  diet,  or  by  similar  means,  to  the 
stomach  of  tlie  same  host  or  dirwtly,  without  in- 
ti^rmeiliale  host,  lo  sorne  other  person,  wht^rtoipcm 
the  dt'vuloj^iiieiit  of  the  worm  begins  afresh.     As 
M'ill    be  readily   un^Ierstood,  c^hihlren,   with   their 
untidy  habits,  are  niueh  more  exposed  to  infection 
witli  the  oxynris  than  ndnlis.     The  fact  that  the 
femnle  f»\yuris  never  Ifivs  iU  eggs  in  the  intestine 
explains  why  the  eggs  of  the  oxyuris  are  rarely  if 
ever  found  in  the  stools.    The  female  crawls  out 
of  the  anus  to  deposit  its  eggs. 
Male  as  well   as   feinale   worms 
are   discharged   with   the  stixds. 
The    entire    cycle    of    develop- 
ment   of    the    oxyuris    occupies 
about  fourteen  days.    The  num- 
ber of  these  worms  which  may 
bo  present  at  the  same  time  in  vm  «4-  Fi     86 

the   intestine    is   very   consider-  «.     ^.    *^       .  •    i    ■      vt  *'     i   • 

,,  ,1    .    *i  ii  FiQ.  S4. — Oxyurw  vermicuUriB.    Natural  sue 

able,  so  that      the  entire   mu-       male.    2.  Two  malea. 

COUS     meuibrnne     of     the     colon  Fiu.  85. — Oxyuris  vermicularis,  enlarged,     a.  Mature 
is     covered      with     them     like     a  fi-nml.-.  uut  yM  impregnai^Mi.    6.  Maic.     c.  Female 

•       ..  cuutaliiing  eggH. 

lur. 

Symptoms  and  Treatment. — The  oxyures  fonnd  in  the  upper  portions  of 
the  intestine  and  lu  the  ca'cum  cause  no  symptoms  whatever,  but  in  the  lower 
part  of  tlie  rectum   their  presence  causes  local  symptoms,  es{H.'cially   a  very 
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devero  feeling  of  itching  and  burning  in  tlJO  anus,  which  makes  the  child 
stantiy  scratch  and  dig  with  his  fingers.  This  itching  of  the  anus  i«  moit 
severe  at  night  in  l>ed.  In  girls  the  oxyures  frequently  travel  into  the  ttgioA. 
by  which  an  intense  itching  is  aleo  set  up  there,  which  eonictiines  Icailf  w 
maBturbation.  In  ?on»e  cases  in  boys  and  men,  oxyures  have  l»eea  found  t) 
be  the  cause  of  abnormal  sexual  irritation.  Other  clinical  eymptoms  are  nrv, 
but  sometiiiieH  tiiere  may  be  anaemia  or  nervous  distuHtances,  and  in  rare  cases 
marked  inleHliuuI  cutarr!i,  cir  iulluninuition  of  the  vulva. 

The  diagnoHiH  of  oxyures  is  nut  clifVu-ult.  Our  attention  is  called  to  the 
itching  of  tiic  anus,  etc.,  and  we  look  for  worms.  Single  worms  are  easily 
found  in  the  dejoctions,  and  often  on  the  skin  about  the  anua. 

Trmtment  is  directed  first  to  the  expulsion  of  tbe  threndworms  from  tlie 
rectum,  and  the  prevention  of  any  fresh  seJf-infeetion.  For  tliis  purpose  tbf 
chief  means  are  large  injections,  which  must  be  employed  persistently,  once 
or  twice  a  day,  for  weeks;  for  fluid  wc  may  choose  simple  wami  water,  a  one- 
per-cent  solution  of  tannic  acid,  or  water  containing  vinegar,  suit,  or  glycerin. 
Injections  of  1  or  1.25  drachms  (gm.  4  to  5)  [for  children  gr.  xxx  to  xl  =  gm, 
2  to  3.5J)  of  guiasanol  (a  guaiaeol  prcjjarution  made  by  the  Hoehster  dve 
works)  are  claimed  to  l)e  particularly  efficacious.  Injections  containing  cornv 
fiive  sublimate  or  carl>olic  acid  should  never  l)e  employed  because  of  the  danger 
of  poisoning.  It  is  ditRcult  to  remove  completely  tl»e  oxyuris  from  tlie  upper 
part  of  the  intestine,  partirularly  from  the  cax^um.  For  this  purpose  the  most 
efticient  remedy  K'enip  to  be  f^autonin,  jierhaps  combined  with  calomel  or  caitnr 
oil.  The  itching  at  the  anus  is  alleviated  by  cold  compresses  or  by  the  in- 
unction of  [inuill  nmounts  of  unguenturri  hydrargyri-. 

Kxtrcjue  ilciinliness  is  very  important.  The  anus  should  be  frequently 
washed,  and  also  the  fingers,  particularly  the  finger  nails,  to  prevent  tbe  spread 
of  the  pai*aHite«. 

4.    ANCHYLOSTOMA   DUODENALE 

(DocAmiuv  «eu  Strongylut  duodenalia,     Uncinariaeis.     Hookworm  Oisease) 

The  anchyhstoma  duodenale  is  a  worm  first  observed  in  upper  Italy  and 
Egypt  in  large  numlnTP,  of  which  many  inhabit  the  upper  portion  of  the  small] 
intestine,  especially  the  duodenum,  but  also  the  jejunum  and  ileum.     The  mail 
is  ^  to  J  in.  [6  to  10  mm.|  long,  the 
female  10  to  18.    At  the  cephalic  end 
(Figs.  8t*  and  87)    is   fouml  a  bell- 
shaped  mouth  capsule,  which  is  pro- 
vided with  two  email  teeth  on  its  dor- 


Fio.    80. — AuohyloBtonm   duodfnftle,    natuntl 
aiie.     a.  Malv.     6.  FcmaJo. 


Fio.   R7.  —  (From   Hei.lbr.)      AiiohytoAooM 
diiodfnale.  eiilarfcf^.     Hend  with  boU4ik« 


woulb. 
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worm 
ne   uueetiiial   niucrouw   nietiiijrane,  and   Ih   nourishet!   hy   the   Mood   wliicli   it 
sucks  out.    The  plat-e  in  the  intestine  to  wliich  an  aiichylostoma  has  fastened 
may  be  recognized  in  the  cadaver  as  a  littie  ecchymosis.    The  worms  sometimes 
bore  ennipletely  into  the  inner  part  of  the  mucous  coat. 

Tlie  cgj*»  of  the  anchyloHtonm  are  dischar^^ed  in  great  numl)er8  wit!i  the 
feces  {vide  ttifra).  From  these  tlie  hirva;  dt^vclop  and  thrive*  pai'tiL-uhjrly  in 
the  dirty  water  of  mud  puddles  and  ditchcB;  and  by  means  of  water  tliat  is 
Bpattered^  <tr  more  often  by  dirty  hands,  tliey  reach  the  mouth  and  the  intea- 
tinai  cruiial  of  man  again,  and  then  rapidly  develop  to  sexual  nuituriLy.  Ue- 
centiy  several  investigators  (l^oos,  Schauilinn,  and  otlunv)  Iiave  shown  ex- 
perimcntalty  that  the  anchylostoiiia  larva*  i.-au  also  enter  the  ho<ly  thniugli  the 
skin  and  reach  the  intestinal  tract  (presumably  thrrtngfi  the  lung  capillaries 
into  the  bronchial  tubes  and  from  there  the  oeaophagus  and  stomach).  Prob- 
ably this  method  of  infection  actually  plays  a  great  role. 

If  the  intestine  harbors  many  anchyluptomata,  the  small  but  constant  losa 
of  blood  caused  by  them  is  not  without  influence  on  the  organism.  In  addi- 
tion, there  are  probably  specific  toxic  inftuencea  which  liave  an  injurious 
efiFect  upon  the  red  blood  corpuscles.  The  symptoms  of  a  severe  anipmia 
gradually  develop.  (Irieairiger  first  made  the  discovery,  in  the  year  1854, 
tlmt  the  disease  long  known  by  the  name  of  **  Egyptian  chlorosis  "  was  caused 
by  the  anchylostoraa  duodenale.  Since  then  confinnatory  observations  have 
been  made  in  many  parts  of  the  tropics. 

The  disease  caused  by  the  anchylostoma  has  become  particularly  known 
in  Europe  because  of  the  great  frcfjuency  with  which  it  occurred  among  the 
Italian  lahorcra  who  were  employed  in  building  the  Saint  Oothard  TunncL 
Since  then  many  well-e^jtablishcd  cases  have  been  found  in  other  lands;  e.g., 
Hungary;  (icrmany,  ])artieularly  in  the  briekmakers  of  the  Rhine;  also  re- 
peatedly in  miners  ami  laborers  in  tunnels. 

The  symptoms  of  the  disease  consist,  as  we  have  snid,  of  a  gradually  in- 
creasing general  amrmia,  for  which  no  special  organic  lesion  can  be  nm<ie  out 
objectively  as  a  cause.  The  patient  also  suffers  from  vciy  great  general 
weakness  and  hinguor,  dyspncra,  palpitation,  headache,  CBdema^  etc.  The 
changes  in  the  blood  (oligo<\vthivniia,  poikilocytosis)  are  precisely  similar  to 
those  seen  in  pernicious  anaMnia.  The  disease  may  last  for  months,  or  even 
years,  and  it  often  ends  fatally,  if  it  be  not  recognixcd  and  treated  in  time. 

Leiehtenalcrn  has  made  numerous  and  accurate  oliservations  with  regitrd 
to  the  briekmakers  of  Cologne.  lie  states  that  no  symptoms  are  observed 
for  three  or  four  weeks  after  infection  with  the  embryos  of  the  anchylostoma. 
Some  five  or  six  weeks  after  infection,  when  the  parasites  become  se.xually 
mature  and  breed,  there  appear  bloody  diarrhea,  intestinal  colic,  and  accom- 
panying progressive  amemia.  At  this  time  there  is  probably  more  shifting 
about  of  the  parasites  in  the  intestine,  while  they  later  become  more  fixed. 
This  explains  why  the  disease  evinces  a  more  acute  and  severe  character  at  first, 
and  then  takes  on  the  form  of  a  chronic  amemia,  with  great  diminutioa  or 
cessation  of  the  bloody  stools. 

Tlie  diagnosis  is  easy  if  we  only  think  of  the  possibility  of  anchylostoma. 
It  is  not  very  difficult  to  £nd  an  abundance  of  eggs  in  the  feces.    They  are  of 
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Fmj  .  88. — Ejuc  of  aDohylostoma  dundcDalr . 
a  in  il,  varinus  stagpij  of  WRmcntntiuii; 
e,  with  embryo.  (From  PcanoNciTO 
and  BcaoLTHEaa.) 


oval  Bhape  and  chnrarterized  by  the  frequent  presence  in  them  of  two  or  morr 
Hpfmnilns  due  to  8iil)divifiion  (see  Fig.  88).  The  worms  theiriAolves  ars  nrii 
usual ly   found   in   the   stools   unless   antlielniinlics   have    been    adminipt*^ 

Chareot'a  crystals   are    often    fi.»uu»i  m 
the  dejections  previous    to    the  appwr- 
ance  of  the  ancliylostoiiia  eg,^   (Leirii- 
tenstcrn).    There  is  always  an  incren^' 
of  the  eosinophile  leucocytes  in  the  hlt«.-i. 
If   the   disease   is    recognized,  treat- 
ment  is  usually  patisftictory.      We  jire- 
Bcrihe  the  same  anthehiiiiities  as  fur  tbe 
other    intestinal    parasites,     partieiiUrl) 
extract  of  male  fern  in  suitable  dotie*  {i 
to  3  drachms  [gm.  10  to    12] ),  besides 
laxatives  and  injections.     In  this  way  it 
irt  often  poHsiMe  to  banish   the  para*it*a 
entirely  from   the  intestinal    canal,  and 
tlius  to  induce,  even  in   Bcvere  cases^ 
complete  and  often  surprisingly  rapid  recovery.    Besides  extract  of  male  fenv 
thymol  1ms  l)een  found  an  effectual  remedy.    Of  this,  about  2.5  to  3.5  drachms 
(gm.  10  to  It)  are  given  daily  in  doses  of  30  gr.  (gm.  2)  eacli.     For  cliildren 
the  dose  is  proportionately  less.    Leichtenstcrn  recommends  that  a  few  do?^ 
of  calome!  and  one  or  two  injections  sliould  be  administered  on  the  day  pre- 
ceding tlie  specific  treatment  with  male  fern  or  thymol 

The  prophylaxis  from  infection  with  anchylostoma  is  an  important  matter 
in  industrial  hygiene.     The  points  chiefly  to  be  considered  are  to  eujoin  ti 
greatest  cleanliness  upon  the  workmen,  to  arrange  projx^rly  for  the  receptioi 
and  removal  of  tbe  excreta,  and  to  provide  good  drinking   water.      [T 
type   seen   in   the   United    States   is   the    Uncinaria   americtB    (or    Nccat 
amencanus),  and  has  been  shown   hy  Stiles  to  be  prevalent  and    important 
in  the  8i>uth.    Besides  the  anitmia,  eosinophilia  ia  an  important  sign.     'rii>-ra«4 
is  the  favorite  remedy — 30  gr.,  repeated  in  two  hours,  and  followed  two  hou 
later  by  a  purge,  preferably  not  castor  oil,  as  this  may  dissolve  the  thymol  at 
cause  toiic  symptoms.  ] 

6.    TRICHOCEPHALUS  DISPAR 

{Whipworm) 

The  trichocephahis  dispar  ia  a  worm  1.3  to 
2  in.  [4  or  5  cm.]  Jong,  whose  anterior  part  is 
very  thin,  but  whose  posterior  part  is  decided- 
ly thick  (Fig.  8D).  It  resides  chiefly  in  the 
caecum,  but  also  in  the  colon,  where  it  is  often 
found  in  small  numbers,  and  sometimes  in 
abundance.  The  yellow  or  reddish-brown  eggs 
of  the  parasite  arc  characteristic,  and  they 
may  be  easily  found  in  the  feces  upon  microscopic  examination,  but  the  parft- 
sites  themselves  scarcely  ever  come  away  spontaneously  with  the  dejections. 
As  a  rule,  the  tricboceplialus  has  ao  clinical  signilicance,  but  lately   Moe»- 
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imager  hafi  reported  a  few  casL's  of  eevere  trouble  ia  ehilLlren,  due  to  this 
irasite.  The  infe.e(i(»n  was  suppospd  tn  ho  due  tn  eating  enrlh.  The  symp- 
toms cont?it;leil  in  great  ana'min  and  in  long-eontiniied  and  violent  diarrhea, 
ith  watery  movements  containing  mucus  and  blood.  The  dejeetiona  also 
jphowed  many  eggs  of  the  trichfx-ephaluB  and  Charcot's  crystala.  Treatment 
'was  verv  <li(tioiilt  and  tedioiiB.  for  the  ordinary  anthelmintics  seemed  to  have 
slight  effect.  The  most  promising  remedies  in  audi  cases  would  probably  be 
extract  of  male  fern  and  thymol. 


SECTION  VI 
Diseases  of  the  Peritoneum 

CHAPTER   I 

ACUTE    PERITONITIS 
{tnjiammalion  of  the  Peritoneum) 

etiology. — There  are  two  ways  by  which  inflammatory  agents  most  fre- 
quently reach  the  peritoneum:  one  is  from  the  gastro-intestinal  tract,  and  the 
other — in  women — is  from  the  genitals. 

All  the  diverse  forms  of  ulceration  which  attack  the  digestive  canal  may 
involve  the  serous  layer.  In  such  a  case  an  inflammation  arises  which  is  at 
first  limited,  but  which  may  under  certain  circumstances  become  more  exten- 
sive. This  inflanimntion  may  be  regarded  as  analogous  to  that  of  t!ie  pleura 
in  pneumonia;  Init  the  anatomy  of  the  stomacli  and  intestine  is  sucJi  that 
very  often  an  ulcer  in  their  walls  ends  in  a  complete  perforation.  If  this 
occurs*  the  iunannuatory  germs  contained  in  the  primte  viae  at  once  escajjc 
into  the  peritoneal  cavity  and  there  excite  an  inflammation,  which,  from  the 
Bpccific  character  of  its  cause,  is  invariably  purulent,  and  very  frerjuently  ia  at 
the  same  time  Peptic  or  ichorous.  The  poHsibilily  of  a  peritonitis  due  to  per- 
foration, as  a  result  of  the  various  ulcerative  processes  of  the  stomach  and 
tiie  intestines,  has  been  frequently  referred  to  in  the  previous  sections  of  this 
work.  Thus  it  may  occur  in  simple  ulcer  and  in  ulcerating  cancer  of  the 
stomach:  in  tv'phoid,  tubercular,  or  dysenteric  ulceration  of  the  intestine;  in 
ulceration  of  Hie  intestine  above  intestinal  stenoses  of  many  varieties;  and 
in  the  small  ulcers  of  the  vermiform  appendix  due  to  the  pressure  of  hard 
substances. 

The  female  organs  of  generation  are  the  other  important  source  of  peri- 
tonitis. In  lahnr  and  premature  delivery  the  genital  tract  was  formerly  often 
directly  infected.  At  the  present  time  this  complication  has  fortunately  be- 
come infrequent,  thanks  to  the  advances  in  asepsis.  The  various  forms  of 
inflanimntion  which  are  thus  set  up,  including  endometritis,  metritis,  and 
parametritis,  may  in  several  different  way&  reach  the  peritoneum.  A  septic 
inflammation  of  tfic  endometrium  may  involve  the  peritoneum  by  direct  ex- 
tension up  the  Fallopian  tubes.    In  other  coses  it  is  through  the  lymph  vessels 
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that  a  purulent  metritis  or  parametritis  spreads  to  the  peritoneam.  Tk 
larger  parametritic  abaceseee  may  break  into  the  peritoneal  cavity.  It  is  ta 
be  particularly  noticed,  however,  tliat  in  many  cases  of  septic  puerperal  pen- 
tonitis  the  uterus  and  its  appendages  are  in  a  perfectly  aormal  rondiijon, 
having  served  merely  as  a  gateway  to  the  inflammatory  a^nts  witJiout  suf- 
fering any  harm  themselves. 

Besides  these  two  chief  sources  of  peritonitis^  numerous  others  are  poi- 
sible,  although  muih  less  frequent. 

Sometimes  peritonitis  is  due  to  an  extension  of  inOammation  from  otber 
abdomiual  viscera.  Hepatic  abycesB,  suppurating  hydatid  cysts  of  the  Hi*:?, 
idcer  of  the  biliary  ductw,  s[^k'nic  ahwess  or  infarction,  purulent  ncplinti- 
or  pyelitig,  absecss  near  the  bladder  or  in  the  prostate,  suppurating  ovariaa 
cysts,  tubal  pregnancy,  psoas  abscess,  and  Pott's  disease — all  the^e  mar  pr&- 
duce  peritonitis,  oitlicr  by  direct  extension  or  by  perforation. 

It  is  worthy  of  note  that  peritonitis  may  occur  as  a  sequel  of  pleurisy. 
The  pleural  and  peritoneal  cavities  are  directly  connected  by  tlie  lyniph-veasek 
of  the  diaphragm;  and  empyema,  as  well  as  tuberculous  pleurisy  (see  next 
chapter),  may  spread  to  the  peritoneum. 

Penetrating  M-ounds  of  the  abdomen  are  a  fruitful  source  of  acute  peri- 
tonitis. Surgical  operations  upon  abdominal  organs  come  under  the  swne 
head.  A  large  number  of  laparotomies  proved  fatal  before  antisepsis  was  in- 
troduced, because  the  inflammatory  gernts  thus  admitted  ejccited  a  difuw 
septic  peritonitis.  Even  tapping  the  abdomen  for  ascites  may  cause  acurr 
peritonitis  if  the  trocar  ib  not  aseptic.  Abdominal  injuries,  in  which  the  wa\\> 
are  not  ix;nctratcd.,  very  rarely,  if  ever,  give  rise  to  peritonitis.  One  way  in 
which  they  have  been  said  to  produce  it  is  by  exciting  internal  hemorrhag*' 
In  the  newborn,  peritonitis  exceptionally  results  from  infection  through  \ht 
navel. 

Far  less  fre<iuent  are  those  cases  of  acute  peritonitis  which  occur  as  a  part 
of  certain  general  diseaHcn.     In  this  class  belong  the  suppurative   pentoni  " 
Bometinics  developing  by  a  hematogenous  route  in  general  Bcpsis  and  the  peri 
tonitis  of  acute  articular  rheumatism  {q.  t\).     The  latter  is  rare  and  usually 
benign.     It  must  be  regarded  as  analogouB  to  the  "rheumatic"  Lnflauimatioft^ 
which  occurs  in  other  serous  membranes,  including  the  endocardium,  peri-™ 
cardimn,  and  pleura.    It  is  possible  that  rheumatic  peritonitis  of  this  sort  may 
exceptionally  occur  as  an  apparently  primary  disease.    It  is  a  well-established^ 
fact  that  peritonitis  may  also  develop  in  the  course  of  acute  or  chronic  ne-^ 
phritis.     This  we  have  ourselves  observed.     It  is,  of  course,  comparable  with 
the  inflammation  which  not  infrc<juently  attacks  the  pericardium  and  pleura 
in  the  course  of  nephritis,  which  probably  depends  upon  the  retention  in  i\ 
blood  of  the  solids  whic!i  ouglit  to  be  excreted  with  the  urine.    We  must  also^ 
mention  tliat  in  very  rare  instances  a  specific  gonorrheal  peritonitis   oci-urs, 
either  in  connection  with  a  constitutional  infection  from  gonorrhea,   perhap6 
associated  with  gonorrheal  synovitis  or  endocarditis,  or  from  the  direct  extea* 
sion  of  gonorrheal  inflariunation  from  other  parts  to  the  peritoneum. 

From  all  that  hus  been  paid,  it  is  evident  that,  fnmi  a  purely  a?tiological 
standjmint,  pcrilonititi  iH  by  no  means  a  stereotyped  and  uniform  dis(*ft£)e. 
The  actual  pathogenic  agents,  exclusive  of  the  rare  cases  of  mere  intcxicatioD, 
are  always  bacteria,  but  bacteria  of  diverse  kinds.    In  the  cases  of  peritoniltB 
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■due  to  perforation^  the  bacterium  eoli  seems  to  play  an  iraportant  part,  and 
ofton  alst)  streptotrocei  are  intlucntial.  The  cases  of  septic  or  puGrfftral  [H?ri- 
tonitis  are  mostly  occasioned  by  streptococci;  rarely  the  peritonitic  exudation 
has  been  found  to  contain  pneumococci,  staphylococci,  gonococci,  proteus 
forms,  and  other  germs.  Not  infrequently  there  Beems  to  be  a  mixed  infection 
from  the  start. 

Pathology. — Like  the  analogous  inflammations  of  the  pleura  and  peri- 
cardium, [Mjntonitis  is  divided  into  dilTerent  varieties,  according  to  the  char- 
acter of  the  inflammatory  exudation.  The  nature  of  the  exciting  cause  of 
mott  cases  of  perit*milis  is  such  that  by  far  the  most  frequent  variety  is  the 
fihrinopurulent.  If  the  prncess  involves  the  entire  peritoneum — that  is,  if 
there  is  a  "diffuse  general  peritonitis" — we  generally  find  upon  opening  the 
abdomen  that  the  parietal  layer  of  the  prritnneum  and  the  mit(T  Burfuee  of 
the  inti^ntirial  c^jiIh  aru  diHtimrlly  reililencil  from  miirkii'i!  vas<iilar  injertion. 
There  may  even  be  small  ecchynioses  here  and  there.  The  serous  meuibrane 
is  clouded,  a  result  jiartly  of  desquamation  of  its  endothelium,  and  partly  of 
the  more  or  less  abundant  fibrinous  exudation  which  covers  the  peritoneum 
with  a  sheet  of  coaguhUed  fibrin.  Very  often  the  coils  of  intestine  have 
formed  numerous  adhesions  with  one  another  (compare  pleuritic  adhesions). 
In  cases  of  brief  duration  these  can  still  he  easily  broken  up,  hut  after  a  pro- 
longed illness  they  arc  extremely  firm.  There  is  usually  also  some  free,  fluid, 
fibrinopunilent  exudation  in  the  abdominal  cavity.  Its  amount  varies  greatly. 
Sometimes  there  is  only  a  small  quantity  of  opaque  fluid  in  the  dependent 
portions  of  the  cavity;  aonietimes  there  are  many  quarts,  causing  great  disten- 
tion of  the  abdomen.  Tlie  exudation  seldom  inclines  to  a  seropurulent 
character.  It  is  usually  predominantly  purulent.  Very  often  the  purulent 
exudation  undt^rgoes  decomposition  into  the  offensive  sanious  fluid  of  se])tic 
p<^rilonitis.  This  is  partieularly  apt  to  orcur  wlien  the  disease  originates 
frr>m  an  intestinal  perforation  or  from  puerperal  poisoning.  The  perforation 
through  the  walls  of  the  intestine  is  sometimes  so  large  as  to  admit  consid- 
erable amounts  of  intestinal  ga.se8  and  feces  into  the  peritoneal  cavity.  It 
is  also  possible  that  the  putrefaction  of  peritoneal  exudutiruis  may  generate 
offensive  gases.  In  rare  instances  the  exudation  is  hemorrhngie;  hut  most 
cases  of  hemorrhngic  j^teritonitis  do  not  beh^ng  here,  hut  come  rather  under 
the  tubercular  or  cancerous  forms   (vide  infra). 

In  severe  and  jtrotracted  coses  of  peritouitis  the  intestine  is  involved  to  a 
certain  extent.  There  is  a  collateral  inflimitualory  i»'dema  of  its  walls,  causing 
a  considerahle  increase  in  thickness,  while  at  the  same  time  they  are  often 
friable  and  easily  torn.  The  weakness  of  the  muscular  layer  of  the  intestine 
may  amount  to  complete  paralysis,  and  thus  permit  excessive  intestinal  tym- 
panites, either  diffusa  or  local. 

Milder  forms  of  general  peritonitis  with  serofibrinous,  or  chiefly  serous, 
exudation  are  relatively  infrequent.  Under  this  head  would  come  certain  ap- 
parently primary  nnd  usually  chronic  cases  with  favorable  issue,  and  also  the 
peritonitis  which  sometimes  occurs  as  a  sequel  of  an  ascites  which  has  existed 
for  some  time  (see  next  chapter).  Probably  also  in  those  rare  cases  of  peri- 
tonitis arising  in  the  course  of  acute  rheumatism  and  ending  in  recovery,  the 
exudation  has  been  serofibrinous. 

We  have  spoken  thus  far  of  diffuse  general  peritonitis,  but  caaes  are  not 
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rarely  &cen  of  circurascribinl  or  "  fncapi^ulatod  "  peritonitis.      Hore,  also,  wt 

liave  mild  varieties  witli  fihrinnus  exudations  on  the  one  hnml,  and  r»n  lli? 
othiT  purulent  iulhuntiuilion.  Tlio  niihler  inflaiiinmtiou  is  a  n?siult  of  the  ei- 
tension  of  the  most  varied  forms  of  inHninnmtion  from  nei^hlx»ring  orgsuK 
Thus,  deep  intestinal  ulcers,  for  example,  give  rise  to  a  mild  cireuni*criM 
inflammation  of  the  corresponding  portion  of  tlie  serous  layer.  A  similar 
condition  results  from  superficial  splenic  infarctions:  from  various  he|>jnic 
diseaseti^  when  the>'  reach  the  surfaee  of  the  liver,  and  from  numemus?  patholo^ 
ical  conditions  of  the  female  genitalia.  In  many  of  these  eases  tlie  jieritonilis 
takes  a  chronic  covirse  and  leads  to  adhesions,  and  hence  is  called  adbcsiw 
Ixjritoniti.K. 

Cireum^erihed  purulent  peritonitis  has  precisely  the  same  a-tiology  a?  the 
general  form,  with  this  single  difference,  that  firm  adht^sions  are  qiiickW 
formed  around  the  spot  whence  the  intlammntion  procecdH,  limiting  it  ami 
preventing  it  from  involving  the  entire  peritomMim.  It  oocurrt  most  freiqiJ(-nt!\ 
as  a  purulent  pt'rityphlitis  {q.  r.),  constHjuent  upon  jjerforalion  of  the  venni- 
form  appendix,  and  also  as  pelvic  peritonitis,  which  is  a  possible  sequel  of 
most  of  the  forms  of  puerperal  inflammation  to  which  the  uterus  and  itii  ap- 
pendages are  liahle.  But  we  may  also  have  encapsulated  purulent  peritonitis 
after  the  perforation  of  gastric  and  intestinal  ulcers,  or  of  suppurative  pro^ 
esses  in  the  biliary  passages,  and  from  similar  rauiies.  If  the  abscess  15  aitoatOii 
directly  below  the  dtaphrugm  it  is  termed  subphrenic. 

Histologically  considen^d,  acute  peritonitis  ig  perfectly  analogous  to  the 
inflammatory    prcx-tsses   which  attack   other   serous   niGmbranes.      The   endcv- 
thelium  becomes  degenerated,  and,  for  the  most  part,  i»  cast  off.     There  is  an 
exudation  from  the  blood  vessels  of  a  fibrinous  fluid,  which  id  partly  eoagulable, 
and  with  this  exudation  round  cells  escape  in  greater  or  less  abundance. 
the  further  progress  of  the  disease  there  is  an  inflammatory  new  growth 
vascuhir  connective  tissue*  which  jiroljahly  originates  chiefly  from    the  end 
thelium  and  the  permanent  tissue  cells,  hut,  according  to  some,  starts  in  part 
also  from  the  wandering  cells.     The  new  formation  of  blood  vessels  ccrtainij 
seems  to  be  due  chiefly  to  budding  from  the  capillaries  of  the  serosa.     Th' 
arise  the  adhesions  of  connective  tissue  and   the  false  Tuembrancs    found  i 
chronic  cases  helwiHrn  the  ditrerent  coils  of  intestine.    They  lead  in  process 
time  to  marked  thickening  and   retraction  of  the  omentum  and    niesi*nte 
(peritnnifis  deformans).     Most  cases  of  |)uru!ent  peritonitis  prove  fatal  in  t 
early  acute  stage.    If  a  case  rtH.'0vers,  the  exudation  undergoes  fatty  degone 
tinn,  and  its  cellular  constituents  are  thus  disinb'graled  and  llien  are  absorlieiL 

The  results  of  <  JrcumscrilK'd  purulent  peritonitis  are  detailitl  in   conn 
tion  witli  the  clinical  history. 

Clinical  Kiatory. — 1.  Acnip  General  Peritonilis. — The  following  desorif^' 
tion  a]jplies  chieily  to  the  severe  purulent  form,  the  one  by  far  most  frpi|uentlr 
met  with.  It  occurs  in  most  instances  after  perforation,  in  puori>eral  cases 
and  after  external  injuries,  such  as  surgical  operations.  In  nu>si  of  ihese 
cases  the  peritonitis  is  a  secondary  disease,  so  that  it  must  obviously  be  gi-eally 
modified  in  its  general  characteristics  and  behavior  by  the  original  trnnble. 
In  the  first  place,  the  onset  is  modified.  I^Iany  cases  of  peritonitis  due  w 
perforation  k^gin  almost  abruptly,  the  patient  having  bwn  previously  in  per- 
fect health.     Thus,  as  already  mentioned,  the  first  indication  of  a  gastric  or 
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ducwlonnl  ulcer  may  be  given  by  perforation.  Sonio  cases  of  porforation  of  tlu? 
vtMinifoiiii  iip|K'mlix  present  equally  su4l(b^n  and  iinex|X'cted  syinploiii.-^, 

TIriv  are  nmny  other  casen  in  which  the  symptoms  of  peritonitisi  supervene 
upon  those  of  i^ome  grave  disease  already  existing.  For  example,  typhoid 
fever,  intestinal  tuberculot^i?  or  intet^tinal  .stenotiis,  may,  by  causing  perfora- 
tion, exeite  a  peritonitis.  Here  tlie  ttymptoms  of  this  swondary  diwease  may 
be  more  or  less  completwly  veiled  by  the  other  grave  loeal  and  constituticmal 
disturbances. 

A^ain,  an  aeute  general  peritonitift  may,  as  we  hnve  already  said,  he  (he 
fieqnel  Iti  a  lona!  and  eirenmseribe<1  inflnmiiiation  nf  Jhe  periionenm.  Tluis,  a 
purulent  perityphlitirf,  or  a  purulent  puerperal  pelvie  peritonitis,  may  iiuftily 
beeome  universal.  In  such  unfortunate  eases  the  change  in  symptoms  is  often 
gradual,  and  is  not  eloarly  pronounced. 

We  have  now  indicated  certain  variations  from  the  general  course  of  the 
disease;  but,  nevertheless,  almost  every  case  of  acute  gem^ral  peritonitis,  what- 
ever its  aitioIog}%  present8  clinical  symptoms  which  art*  so  characteristic  and 
typical  that  a  general  description  of  the  disease  will  be  both  easy  and  advan- 
tageous. 

The  symptoms  of  acute  peritonitis  form  two  groups,  the  local  and  the  con- 
stitutiomd.  The  latter  are  the  result  of  the  btcal  disturbance  acting  up<>n  the 
general  condition  of  the  patient. 

I)f  the  Imal  symptoms.  j>ain  deserves  to  be  named  first.  It  is  usually  tlie 
earliest  syiitiitoiii,  and»  as  the  disease  progresses,  it  is  generally  tlie  excriR  lating 
Qbiiorninal  pain  which  attracts  lunst  attention.  The  localization  of  the  jmin 
in  the  lieginning  of  the  illness  may  be  of  diagnostic  value  in  doubtful  cases,  if 
such  as  to  indicnte  the  possible  starting  point  of  the  inflammation;  for  ex- 
artij)le,  the  ver?iiift»rm  appendix  or  a  gaslri<-  ulcer.  T^aliT;,  Ihc  }min  extends 
ov(»r  the  vvhulc  nhdonicn.  As  a  rule,  there  are  brief  I'cmissinns  followed  by 
fresh  exacerbations.  The  pain  is  aggravated  by  voluntary  nuivciiicuts,  l)y  deep 
inspirations,  and  probably  by  intestinal  peristalsis.  The  alidominal  tenderness 
is  often  extreme  in  peritonitis,  and  is  very  characteristic.  The  gentlest  palpa- 
tion is  torture,  and  often  the  slightest  pressure  of  the  bedclothes  is  almost 
unbearable.     Frequently  ttie  greatest  tenderness  is  in  the  und)ilical  region. 

Acute  peritonitis  seldom  exists  without  pain.  The  exceptions  to  this  rule 
arc  seen  cluefiy  in  patients  who  are  extremely  prostrate<l,  and  whose  sensibility 
and  intelligence  are  much  impaired.  Here  the  peritonitis  may  es()i|M»  nnlice — 
a«  in  severe  tvfdioid  or  in  the  last  stage  of  tuberculosis.  Comparatively  f-light 
pain  is  supposi^d  to  occur  in  those  cases  in  which  the  parietal  peritoneum  is 
not  markedly  involved  in  the  intianitnation. 

t)n  physical  examination,  the  ahdomen,  as  a  rule,  is  found  in  he  dis- 
tcndc<K  This  is  an  early  byinj)lom,  and  gradually  Itccoines  more  and  more 
pronounced.  It  is  due  ujainly  to  the  intestinal  tympanites  which  we  have  al- 
ready mentioned,  which  sometimes  becomes  veiy  great  if  the  muscular  fibers 
of  the  intestine  are  paralyzed.  In  the  later  stages  the  liquid  etTusion  into  the 
peritonenl  cavity  of  course  eontriljutes  to  the  {(rominence  of  the  abdomen,  l>ut 
even  then  ihc  dist4*nti(m  is  seldom  so  uniform  nr  so  broad  as  in  ascites.  In 
peritonitis,  coils  of  distended  intestine  can  often  he  recognizetl  by  their  char- 
acteristic contour  through  the  abdominal  wall.  On  palpation  usually  the  moat 
striking  fact  is  the  general  increased  rigidity  of  the  abdominal  walla  dependent 
41 
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upon  a  rrflt'xiy  incn'Bfied  tonicity  nf  tlif  alMlorniniil  muficles.  This  increiwsl 
reHistanio,  thr  "  drfmsf  nnusmlairc  *"  i»f  Ihr  Kri'iicli,  is  o.xplniijeil  ns  Ijeinji » 
protection  ajt^ainKt  piiiiiful  pri'ssure.  It  nlno  a^HHUiiits  for  the  fptMjiu'nt  ^\\s^\>• 
pearaiicr  nf  tho  alKt'irninal  ^:'l1l•x*^•^. 

Palpation  also  *»ften  shows  a  very  characteristic  diversity  in  the  sense  of^ 
resistance  in  different  portions  of  the  ahdomen,  occasioned  by  variations  in 
amount  of  exudatir>n,  hy  adhesions,  or  hy  the  dilatation  of  eome  of  the  ia*] 
testinal  coils,  and  .-imilar  fauset*. 

In  general,  if  the  ahdominal  wall  is  yieldinjj  and  thin,  the  peritonitic  di*-' 
tention  will  be  greater,  so  that  it  is  most  inarke<l  in  puoriKTal  cat^e^,  where] 
tlte  prweding  prej^nancy  has  rendered  the  walls  lax.  In  a  person  with  power- 
ful imiselos  and  tense  ahdoniinal  walls  the  convexity  of  the  alxlomen  is  seldom 
great.  In  wmie  cases  there  is  no  convexity  wliatever.  The  walli»  may  In?  ai4 
hard  as  a  Umrd,  and  the  abdomen  flat  or  slightly  concave.  In  such  cases  tli« 
diagnosis  may  he  ditfitult.  Sorjiolinies,  again,  the  original  retraction  of  the 
abdonnnal  walls  is  sucee<'ded  hy  more  or  less  distention  of  the  abdomen^ 

Percussion  over  the  distendinl  intestinal  coils  yields  a  resonant  and  ui&uallf] 
tynipauitic  sound.  It  is  not  till  a  considerahle  amount  of  liquid  etiiision  littj 
colleetbd  that  there  is  dullness,  most  marked  in  the  dependent  portions  of 
ahdomen.  If  there  is  much  tympanites,  however*  quite  a  large  efTusion  maf 
exist  without  heing  delected  on  pereussion.  Peruussion  also  gives  resull 
analogous  to  those  of  palfrntion,  in  that  there  is  often  a  diversity  in  the  quality 
of  the  resonanee  of  different  portions  of  the  ahdomen  in  peritonitis. 

Usually  there  is  too  much  pain  to  permit  a  careful  examination  of  the 
change  of  dullness  consequent   upon   change   nf   decuhitus.      In   pcnornl    the 
numerous  adhesions  ht'tween  the  sc])arate  coils  of  iiit<'stine  also  interfere  witb] 
the  free  motion  nf  the  peritonitic  exudalinns, 

l*ercussion  not  only  gives  informntton  ahont  the  existence  of  a  liquid,  pum*' 
lent  etfusion,  but  is  also  of  value  in  determining  iho  level  of  the  diaphragm, 
as  affected  by  nhnorma!  abdominal  distention.     The  iqtper  limit  of   hepatiefl 
dullness  is  raised  t*j  the  fifth  or  even  the  fourth  rib.    The  heart  is  also  pnshedlB 
up.     There  is  a  tympanitic  resonance  above  the  margin  of  the  ribs  on  the 
right  side. 

The  diaphragmatic  movements  in  respiration  are  very  slight,  partly 
account  of  tlie  increased  intra-abdominal  pressure,  and  partly  on  account 
the  sensitiveness  of  the  aluhmien.     For  this  reason  peritonitis  patientti  alra< 
always  show  a  pronounced  costal  type  of  respiration. 

The  area  of  hepatic  dullness  is  not  only  displaced  upward,  but  is  also  pvi- 
dentlv  diininishi'd.  This  is  due  in  psirt  to  coils  of  dt^^lendud  intt^tine  overlap- 
ping the  anterior  edgu  of  the  liver,  ami  in  purt  to  the  orgnn  being  CiUed  up- 
ward in  such  a  way  that  its  area  of  eontaet  with  the  anterior  wall  of  tlie  bodj 
is  less  than  normal.  Formerly  the  total  disafipearance  of  hepatic  dullneti.s  wi 
regarded  as  a  sure  sign  that  gas  has  escaped  from  the  intestine  into  the  al 
dominnl  cavity.  The  inference  is  not  always  correct.  The  liver  may  be  di^-' 
placed  backward  hy  coils  of  intestine,  and  hepatic  dxdlness  he  thus  abolished, 
although  there  is  no  air  frw  in  the  peritoneal  cavity. 

If  there  is  a  considerable  effusion,  it  is  po&sihle,  as  in  ascites  ((7.  v.),  to 
get  a  sensation  of  fluctuation  hy  gcmtle,  quick  palpation.  If,  after  the  phys- 
ical examination,  the  existence  of  a  peritonitic  exudate  is  still  doubtful,  poai- 
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tive  e^ntlenoc  is  furnished  l*y  an  cxploratrirv  pimchirc  wliioh,  at  the  same  time, 
permits  iis  definitely  to  determine  the  character  of  the  exudate. 

As  a  rule,  auscultation  of  the  ahdomon  does  not  throw  mueh  h'ght  on  a 
case  of  {>eritoniti8.  In  the  distended  coils  of  intestine,  not  infrequently  at 
the  l^eginuing  of  the  disease,  wc  hear  all  sorts  of  gurgling  sounds.  In  the 
later  stages  the  intestinal  paralysis  whirh  is  present  causes  a  cesaation  of  alJ 
peristalsis.  Sometimes  we  liear  a  periionitic  friction  sound,  due  to  the  move- 
ments of  respiration,  causing  two  rough  surfaces  to  nih  against  each  other. 
In  particular,  perihepatic  friction  is  heard  not  very  infrequently. 

If  the  results  of  physical  examination  leave  us  still  in  douht  as  to  the 
pfeeence  of  a  peritonitic  exudation,  we  may  attain  certainty  hy  an  ex])loratory 

cturo,  and  at  the  same  time,  if  there  he  any  exudation,  determine  its 
character. 

The  digestive  apparatus  is  almost  always  disturbed  hy  any  severe  case  of 
peritonitis.  In  nil  severe  cases  the  tongue  is  dry»  fissured,  and  often  thickly 
cnated.  A  moist  tongue  is  regarded  prognostically  as  a  gornl  sign.  The 
appetite  disappears  entirely.  On  the  other  hand,  there  is  usually  a  torturing 
thirst. 

As  to  the  stomach,  vomiting  is  the  most  important  s}'Tnptom.  Vomiting  is 
often  seen  early  in  the  disease,  and  recurs  frefpiently  as  the  illness  progresses. 
It  sometimes  is  spontaneous^  and  sometimes  follows  the  ingestion  of  food. 
If  spontaneous,  the  vomitus  consists  of  watery  mucus,  usually  of  n  greenish 
tinge.  We  do  not  know  absolutely  the  cause  of  the  vomiting  in  peritonitis. 
Apparently  it  is  in  part  a  retlex  action,  excited  hy  tlie  inflammation  of  the 
eerou-s  niendirane.  Possibly  the  external  pressure  of  the  exudation  also  afTects 
the  stomach,  and  it  may  he  that  ahsorhed  toxins  also  excite  vomiting.  It  must 
be  added  that  vomiting  may  be  absent  in  acute  peritonitis.  This  is  seen 
when  the  patient  is  comatose,  and  sometimes  also  when  the  peritonitis  has 
develoijcd  upon  perforation  of  a  gastric  ulcer,  l>ecause  the  contents  of  the 
stomach  are  thus  emptied  out  through  the  hole  in  its  walls.  The  vomiting 
is  usually  accMnnprtni<.Hl  by  frcipient  eructations. 

Of  the  intestinal  Hynifitouis,  the  reader  has  already  l>ecome  acquuiutcd  with 
the  lympajiites,  and  also  with  the  fact  that  it  is  due  mainly  to  a  paresis  of  the 
niusculur  (ihera  of  the  intestine.  This  same  muscular  weakness  furnishes  an 
obvinus  reason  for  the  persistent  constipation  usually  observt'd  in  peritonitis. 
If  the  intcslinal  paralysis  progresses,  so-called  paralytic  ileus  {vide  supra) 
may  finally  develop.  On  the  other  hand,  wc  may  have  diarrhea  instead,  from 
inerenBcd  peristalsis  and  senondnry  intestinal  catarrh.  Kspocially  in  some 
forms  of  septic  puerperal  periioriilis,  diarrhea  is  frc<[uently  observed.  Mic- 
turition is  usually  scant  and  often  painful.  This  is  probably  dependent  upon 
an  involvement  of  the  peritoneal  covering  of  the  bladder.  Not  infrequently 
the  urine  contains  some  albumen,  and  occasionally  also  indican. 

The  pushing  up  of  the  diaphragm  has  a  noteworthy  effect  upon  the  thoracic 
organs.  The  lower  lol>es  of  the  lungs  are  compressed,  so  that  considerable 
dyspnoea  results.  The  heart  is  likewise  crowded  upward,  so  that  the  apex  beat 
is  usually  to  be  felt  in  the  fourth  intercostal  space. 

Every  case  of  acute  jjeritonitis  that  is  at  all  extensive  has  marked  constitu- 
tional effect-s.  These  are  in  part  \Uv.  result  of  the  wakefulnc*ss  due  to  pain, 
and  the  restlessness  and  fever.     But  [)erhaps  there  are  also  reflex  inhibitory 
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iaflucjiccB,  originating  in  the  irritation  of  the  peritoneal  nerves  and  affecting 
chiefly  tiie  heart,  just  as  Golty.  in  hia  well-known  experimont  killed  a  fni^  by 
blows  upon  tliD  ahdompn.  The  ehief  factor,  however,  is  in  all  probability  the 
toxJnB  whifh  iire  n'adily  aht;nrheil  from  the  peritonitie  exiulation  by  the  p<ri- 
tonenni,  fjTifl  Ihiis  enter  llio  circulfilian.  They  produce  a  vasomotor  paralvaii 
of  the  e])lanclmic  area,  so  tliat  all  the  other  vascular  regions  are  emptied. 

There  is  no  other  disease,  except  internal  strangulated  lierniA — and  th* 
effect   of  tliat  is  perfectly  analogous — which   produces  general    collapse  and 
MH?akneH8  so  quickly  as  does  ]>eritoniti8.    Tlic.  imperfectly  nourished  an<l  jvxirlj 
filled   lieart   acts   progressively  weaker.      The   countenance    C^'  fades   ofcrfym- 
inalis**)  is  rapidly  altered,  the  cheeks  fall  in,  and  the  eyes  become  holh>w. 
The  nose  grows  sharp  and  cool,  the  lips  and  tongue  dry.     The  skin  of  tli? 
extremities  is  also  <ool  and  bluish,  as  a  result  of  impaired  circulalinn.     Tl 
peritonitis  has  hardly  begun  hefore  we  find  the  pulse  small  and  soft.     In  man; 
severe  cases   the  pulse   finally  becomes  almost   imperceptible.      At    the  sa 
time  the  pulse  rate  increases,  as  is  usual  in  collapse  from  any  caiiae,  so  that 
120  to  HO  heats  per  minute  is  not  an  exceptional  rapidity.     Only  in  excep- 
tional  inFtHncuH  is  there  no  increased  rapidity  of  the  pulse. 

The  leniperature  varies  greatly  in  dilferunt  cases.  It  may  be  hi^h  in  the 
rectum,  although  the  skin  feels  cool.  Still,  very  high  fever  is  not  usual; 
there  urc  often  considerable  remissions.  We  even  frequently  observe  the  sub- 
normal teTiiperaturc  of  collapse.  In  general,  streptococcic  peritonitis  runs  it* 
course  with  higlior  temperature  than  that  caused  Uy  the  colon  bacillus, 
the  latter,  fever  may  even  be  almost  entirely  absent.  The  number  of  respi 
tions  per  minute  is  usually  30  to  40.  This  increased  rate  is  due  not  onlr 
the  conipression  of  tlie  lower  lobes  of  the  lungs,  but  also  to  the  pain  ca 
by  full  inspirations  and  to  tfie  inipedeil  circulation. 

The  jntellcct  usually  remains  unimpaired  to  the  end.     Not  infrequeiitl 
just  before  death,  a  striking  euphoria  appears.     Sometimes  there  may  be  milJ 
delirium,  or  an  approach  to  stupor,  toward  the  close  of  the  disease. 

The  courtH'  of  acute  general  peritonitis  in  the  great  majority  of  canes 
unfavorable.     With  the  appearance  of  the  grave  symptoms  just  depict-ed  the 
prognosis  becomes  almost  hopeless.    The  course  of  the  disease  is  also  compara- 
tively rapid.     Marked  variations  in  the  intensity  of  the  symptoms  are  infre- 
quent.    The  grave  local  and  constitutional  symptoms  persist,  and,  as  a  rul 
the  patient  dies  at  the  end  of  a  few  (tM'o  to  si.x)  days.     Still,  it  is  not  well  t 
make  general  dogmatic  statements  as  to  the  clinical  history,  for  the  a?tiology 
of  each  individual  case  impresses  upon  it  individual  characteristics.      A  peri- 
tonitis resulting  from  gastric  or  intestinal  ]torforation  is  usually  quickly  fatal. 
The  same  is  time  of  almost  all  c&bos  of  pucriM^ra!  septic  peritonitis.     In  a  fi*vr 
eases,  however,  the  iufhimmatioii  is  limited,  by  the  eiirajK^ulation  of  the  exu- 
dation.   These  may  finally  end  in  rc{t>vcry  through  perforation  of  the  abdom- 
inal walla  or  perforation  into  the  intestinal  cannl.     Now  and  then  an  acuta 
general  peritonitis  may  assume  a  chronic  form.     The  effusion  is  mostly  rejjl>- 
sorbed,  and  the  newly  formed  adhesions  and  false  membranes  contract    into 
firm   bands  of  connective  tissue.     The   liver,  spleen,  and   other   abdominal 
viscera  accjulre  a  tough  coating  of  connective  tissue.     The  omontuin   ami 
mesentery  are  shortened  and  thickened.    Indeed,  the  omentum  may  roll  il^'If 
almost  completely  up.     Although  the  clinical  symptoms  become  leas  severe. 
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weakness  nsually  persists,  with  gradual  exhaustion  and  rloath.  Often  the 
intestiue  is  so  Ix^nt  or  pinched  as  to  ^ve  rise  to  grave  symptoms  from  stenosis. 

Koeovery  fmm  acute  general  peritonitia  is  very  exceptional.  If  seen,  it  is 
usually  in  mild  cases,  such  as  sometimes  occur  after  menstruation,  ahortion, 
or  labor.  A  favorable  outcome  is  the  rule,  also,  in  those  very  rare  cases  that 
tlevelop  in  the  course  of  an  acute  articular  rheumatism,  as  well  as  in  certain 
forms  of  gonoeoccvH  peritonitis,  especially  Ih'ise  tliat  occur  in  women  siibse- 
qiient  to  a  gonorrheal  endometritis  and  salpini^itis,  and  also  in  pneunu>coccu8 
f>eiitonitis.  This  last  is  usually  observed  in  children ;  it  has  a  sudden  onset 
with  Hinuiltrtnci>iis  j^astroinlcstinal  fiymjitoms  and  a  tendency  to  encafisuhiti'il 
abrirejis  formation  bchiw  the  uiribiliciis.  In  these  groups  of  cases  the  iiillatii- 
niation  18  either  of  a  fteroOlirinouy  nature  and  is  linally  absorbed,  or  it  is  Mip- 
purattve,  and  becomes  limited  early  in  the  disease  with  the  formation  of  a 
circumscribed  abncesSj  which  ruptures  spontaaeimsly  either  into  the  intestinal 
lumen  or  externally  (as  through  the  umbilicus  in  pueumococcua  peritonitis), 
or  else  can  be  i)i)ened  by  operation. 

2.  Amte  Vircnmacribed  I't^ritoniiLs. — The  local  symptoms  of  this  are  essen- 
tially the  same  ns  we  have  just  ascribed  to  the  general  form:  except  that,  a 
amaller  extent  of  tisane  being  involved,  they  are  correspondingly  limited.  The 
pain  and  tenderness  are  confined  mainly  to  one  region,  hut  its  boundaries 
are  rarely  sharply  defined.  On  palpation  of  this  region,  we  find  an  increaned 
resistance  which  is  sometimes  almost  like  that  produced  by  a  tumor.  If  there 
is  an  encapsulated  effusion,  we  may  detect  fluctuation,  particularly  if  the 
abscess  is  g'^ing  to  point  outward.  On  percussion  over  the  affected  spot,  there 
is  eitlier  dullness  or  a  mulllcd  tympanitic  resonance. 

The  constitutional  Bymptoma  are  likewise  those  of  general  peritonitis,  only 
usually  less  severe.  Ileflex  vomiting  does  occur,  but  is  seldom  so  persistent 
as  in  the  diffuse  inflammation.  The  physical  weakness  and  .symptoms  of  col- 
lapse are  decided,  but  do  not  usually  bct^ome  extreme.  There  is  generally  an 
irregular  fever,  which  may  now  and  tlien  nssume  an  interioittpnt,  pyamiic 
character.  Most  cafics  run  a  clironie  course.  If  the  illness  be  very  much 
prolonged,  death  may  finally  ensue  from  general  debility.  Recovery  is  possi- 
ble if  the  piiH  can  be  let  out.  Tliis  niay  be  accomi>Iislied  cither  by  the  eurgcfm 
or  by  Nature.  Spoutuneous  discharge  *>(  the  ahsceeiri  nmy  take  place  tbrough 
the  alidominul  wdls;^  into  the  intestine,  or  even,  in  rare  instances,  through 
the  pleura  into  the  lungs.  But  if  tfie  i>us  finds  its  way  into  the  general  peri- 
toneal cavity,  the  peritonitis  becomes  diffuse  and  causes  death. 

To  describe  in  detail  each  separate  variety  of  circumscribed  [H«ritonitia 
wouhl  occupy  too  much  space,  and  wouhl  alr^n  lead  to  useless  repetitions.  We 
have  already  spoken  at  some  length  of  one  especially  important  form — nartu'Iy, 
perityplditis.  Perimetritis  and  pehnc  peritonitis  are  (diiefly  puerperal  altcH:- 
trons,  and  are  fully  discussed  by  writers  on  gjTiaetology. 

The  so-called  suli[ihrenie  aliscefises  deserve  a  more  exhaustive  discussion  at 
this  point.  Tbey  develop  below  the  diaphragm,  between  it  and  the  liver  on 
the  right  side,  and  lietwet-n  it  and  the  stomach,  colon,  and  spleen  on  the  left. 
Right-sided  subphrenic  abscesses  usually  originate  from  suppurative  proceasea 
in  the  liver,  bile  passages,  the  right  kidney,  the  appendix,  etc.  Left-aided 
subphrenic  abscesses  most  frequently  develop  from  perforated  gastric  ulcers 
and  much  more  rarely  from  the  left  kidney,  the  spleen,  the  left  lobe  of  the 
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liver,  clc.     In  imlividunl  oasoB,  cflrioa  of  the  lower  rihs  ami  suppnrativp  pr* 
e&ses  ill  the  lun^^;  mul  tlie  pleura  thtil  exU'iid  througli   the   c]i4ipbr»>:ni.  a^> 
lead   to  subphrenic   ahsfossea.     If,   in   a  stomach  or   colon    perforation,  \it» 
abscess  contains  air,  or  gases  have  developed  in  it  as  a  result  of  »lei'i>n»|M*TtioiL 
this  type  of  ahscess  is  designated  as  a  subphrenic  pyopneuiuothorax.    The 
symptoms  of  subphrenic  abscess  are  local  pain,  fever,  and,   de|>endin^  upofi 
the  pdsition  and  eize  of  the  abscess,  dullness  and  other  physical  signs.    The 
difTercnlialioii   fntni  empyema  find   pneumotlionix  is  not   always   easy.     TV 
most  iiaportuiil  ditfereutiwl  point  in  favor  of  8uh[>hrenic  absi^ess  is  tlie  denum- 
stration  of  tlie  presence  of  the  respiratory  mobility  of   the    lower   boaDiUn 
of  the  lung.     Sometimes  the  irregularity  of  the  upper  boundary  of  duUncA 
is  striking,  espcvinlly  in  those  cases  where  tlie  ahst-esa  develop©  on  the  right 
side,  anteriorly,  between  the  liver  and   diapiiriigin.     If  tlie  abscesg  contains 
air,  metallic  ausniltatory  phenomena  are  present,  as  in  pneumothorax  (C'lin 
sound  and  metallic  splashing  sounds  on  succussion).     If  vesicular  hreathin? 
pan  be  demonstrated  above  tlie  t>inpanitic  area,  then  it  is  certjiin  that  the 
cavity  lies  below   (he  diaphragm.     Still,   it  should   be  noted    1h«t    ^ 
exudates,  at  first  serous,  but  later  also  purulent,  frequently  develop  s^- 
to  a  subphrenic  abscess.    This  and  other  complications  (pericarditis,  perfor** 
tions,  etc.)  often  cause  tlie  physical  condition  to  become  still  more  invohvi 
and  difficult  of  interpretation.     The  X-ray  examination  frequently  gi^'es  im- 
portant information.     Practically,  the  chief  point  is  to  recognize  the  pr^^- 
of  pus   in   time.     For  this  purix»se  exploratory   puncture   is    of    the   uliii  ■ 
importance,  and  must  never  be  neglected  in  these  cases.    As  soon  aa  suppurt- 
tion  has  Iwen  demonstrated,  proper  surgical  treatment  with  sufficiently  frve 
opening  of  the  abscess  cavity  must  be  instituted.     Almost  all  cases  of  sub- 
phrenic abscess  that  are  not  treated  surgically  nin  an  unfavorable  couree. 

Of  tlie  other  forms  of  circumst-rilwd  suppuration  in  the  abdominal  cavity^ 
perinepliritic  abscess  will  be  considered  more  in  detail  later.  I  would  refer 
here,  brieily,  to  a  form  of  localized  suppurative  peritonitis,  observed  partica 
larly  in  children,  in  which  a  painful  fluctuating  tumor  develops  above  tht 
left  inguinal  fold,  and  which  usually  ends  favorably  by  perforation  of  tlie 
abscess  into  the  rectum.  The  infection  of  the  peritoneum  in  these  eases  prob- 
ably comes  fnmi  the  descending  colon  or  the  sigmoid  flexure. 

Diagnosis. — The  diagnosis  of  peritonitis  is  in  many  cases  an  easy  matter, 
when  we  have  flie  characteristic  s^Tuptoms  of  tenderness  and  tyuipanitee,  vom 
iting,  and  collapse.  Often  the  starting  point  of  the  inflammation  is  equally 
obvious  in  cases  of  secoTulary  peritonitis  supervening  upon  some  disease 
which  we  have  already  clearly  recognized,  such  as  typhoid  fever,  gastric  ulcer, 
or  puerperal  diseases.  But  where  the  peritonitis  is  apparently  primary,  we 
must  inquire  carefully  into  the  previous  history  and  the  earliest  s^iuptoma  of  ^ 
the  attack,  in  order  to  form  even  a  surmise  ae  to  tetiology.  ■ 

The  diagnosis  is  sometimes  greatly  obscured  by  the  fact  that  under  certain 
circumstances  very  similar  symptoms  may  l>c  excited  by  other  disonlers  af- 
fecting the  intestines.  Thus,  in  ty]>hoid  fever  there  may  be  great  tympanites  fl 
and  grave  constitutional  symptoms,  with  abdominal  pain,  so  that  peritonitis  " 
may  be  diagnosticated,  while  the  autopsy,  if  there  be  one,  discloses  no  signs 
of  it.  Deep  ulcers  of  the  intestine,  however  produced,  may  give  rise  to  such 
great  abdominal  tenderness  as  likewise  to  simulate  peritonitis.    The  differeu- 
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tial  diagnosis  l)etween  peritonitis  due  to  perforation  and  acute  intestinal 
obstruction  (7.  r.)  ie  often  very  dirtu-iilt.  In  I>otli,  when  there  is  Bevure  con- 
Btitutionai  infeotion,  tl»e  gynxptonis  are  almost  the  same,  and,  furthermore, 
diffuse  peritonitis  may  occasion  such  a  paralysis  of  the  intestine  or  such  ex- 
cessive tympanites  as  to  prevent  any  motion  of  Ihu  imwds,  and  even  lo  cause 
fecai  vomiting  (tlic  Bo-callcfi  ]>flralytic  ileus).  On  the  other  liand,  intestinal 
obstruction  is  not  infrequenlly  complicated  by  general  peritonitis,  so  that  the 
two  conditions  may  hnth  exist  Himullancously.  The  following  are  the  chief 
pointfi  of  distinction  between  them,  although  even  these  are  not  infallible: 


PEIUT0NITI8 

1.  Be^a  with  fever  and  with  ab- 

dominnl   pain,  often   localized, 

2.  AlMioinen  very  sensitive  to 
pressure,  hard,  and  tense. 

;^.  Pain  tends  to  almtc  as  the  dis- 
ease goes  on. 

4,  Ko  visible  peristalsis  of  tlie  in- 
testines. 

o.  Seldom  fecal  vomiting,  fre- 
quently liiccough  and  simple  vomit- 
ing. 

15.  Exudation  demonstrable  in  the 
peritoneal  cavity, 

7.  Passage  of  gas  not  entirely 
stopped. 


INTESTIKAL  OBSTRUCTION 

1.  Begins  witliout  fever.  Pain 
absent  in  otUurati*ui   {rifle  supra), 

)d.  Abdomen  at  lirst  soft  and  not 
especially  tender  upon  pressure. 

3.  Abdominal  pnin  grailuiUly  and 
constantly  incroiisin^. 

4.  SimiL'timcs  visible  pcri^tulsis ; 
intestinal  coils  can  be  felt  like  rolls. 

5.  Distinct  fecal  vomiting,  hic- 
cough rare. 

6.  No  free  exudation  in  the  peri- 
toneal cavity,  or  only  slight,  later. 

7.  Complete  obstruct  ion. 


Another  diajEfnoatic  error,  whicli  we  have  already  mentioned,  is  not  infre- 
quent— that  is,  the  fx:currencc  of  peritonitis!  may  lie  enfin^ty  overU>oked.  This 
is  especially  likely  to  happen  when  the  localiy-ed  symptoms,  such  as  pain  and 
tympanites,  are  very  sliglit.  Sometimes  the  only  things  whicli  call  attention 
to  the  onset  of  peritonitis  are  the  rapid  change  in  tlie  general  condition  of  the 
patient  and  in  his  pulse  and  temperature. 

The  diagnosis  of  localized  peritonitis  also  is  often  difficult.  Many  obscure, 
severe,  febrile  conditions  are  shown  by  the  autopsy  to  be  deep-seated  suppura- 
tions in  the  abdominal  cavity.  We  should  never  neglect  taking  a  careful  his- 
tory and  making  a  thorougli  examination,  including  rectal  and  vaginal  palpa- 
tion and  ex]»loratory  puncture. 

It  is  well  to  remember  that  even  a  pregnant  uterus  and  a  distended  and 
therefore  painful  bladder  have  been  mi«taken  for  peritonitis!  Ilystcriual 
mctrorism  (sec  the  chapter  on  Hysteria)  may  also  be  erroneously  ascribed  to 
peritonitis. 

Treatment. — Altliough  aevere  cases  are  generally  almost  hopelesa,  yet  we 
must  try  to  meet  the  symptomatic  indications,  and  must  do  all  in  rmr  power 
to  promote  a  limitatinn  of  the  prnccss,  if  it  be  possible. 

External  coontcrrrritants  or  **  reviilsants  "  are  seldom  of  much  \i6e.  I*aint- 
ing  with  tincture  of  i<n]in  ami  mercurial  inunctions  seem  s'»  utterly  purpose- 
less that  they  should  be  dit^carded.  The  Imal  abstraction  of  Mofjd  canm*t  be 
employed  in  an  extensive  peritonitis  with  constitutional  prostration.     It  is 
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only  in  a  circumscribed  peritonitis  which  is  very  i>ainful.  and  when  tl»f 
eral  condition  of  the  patient  remains  comparatively  favoraMe,  that  Ueeduig 
is  to  Im*  considered.  Under  these  circumstanceft  the  applicatioii  of  eigiit  l« 
flfteon  leeches  sometimes  enuses  dwidini  iibutement  of  tlie  pain.  TJie  loal 
application  of  ice  to  the  abdomen  is  universally  in  vogue.  It  moderates  Ik 
pain,  and  it  may  also  have  a  beneficial  influence  in  quieting  peristalsis,  i^titl, 
some  patientB  cannot  l>ear  ice,  and  sometimes  hot  clotlis  and  poultices  gi'p 
great  relief. 

Of  atl  internal  remedies,  there  is  hut  one  of  great  value,  namely,  opium. 
This  in  large  doses  (15  to  20  drops  of  hiudanum  or  1  gr.  [gni.  0.05]  of  ex- 
tract of  opium  every  one  or  two  hours)  almost  alwaj's  proves  beneficial.  It 
moderates  both  the  pain  and  the  vomiting  or  eructations;  and  also,  by  dimin- 
ishing the  peristaltic  movements  of  the  intestine,  opium  contributes  in  another 
way  to  assuage  the  suffering  and  possibly  to  limit  the  spread  of  the  inflam- 
mation. E.xperience  shows  that  almost  uU  patients  bear  large  doaes  of  opiuni 
remarkably  well  in  peritonitis.  Perhaps  this  is  because  t!ie  drug  is  odIt 
slowly  absorbed.  To  substitute  injections  of  morphin  for  opium  is  wie*  only 
in  cases  where  we  wish  to  produce  narcosis  as  rapidly  as  possible,  or  when  the 
vomiting  or  pain  does  not  prove  amenable  to  the  ordinary  treatment.  In 
such  cases  we  may  also  prescribe  laudanum  by  enema  or  the  extract  in  s 
suppository. 

Soiiielimes  particnlar  symptom?  demand  special  attention.  For  vomiting^ 
we  may  employ,  Itcriidcs  opium,  bits  of  ice,  small  i|uantitie6  of  sherbet,  and  per- 
haps chloroform  or  ctx*ain.  If  tympanites  is  excessive,  we  may  try  to  remorc 
some  of  the  gas  through  a  rectal  Inibc  jiassed  as  high  up  as  possible.  Tur|>entine 
eiu'inuta.  coiituiiiini;  1  tcasjxionful  of  turpentine  to  7  ounces  (200  c.c.)  of  a  thin 
gum-arabic  solution,  are  also  recrmimendcd.  Some  physicians  also  puncture 
the  distended  iutestinul  coils  with  a  fine  trocar.  Collapse  and  cardiac  failure 
require  the  exhibition  of  stimulants,  such  as  campiior  oil  subcutaneouslv, 
ether,  eluuupagne,  etc.  A  hyi-HHlerm<K^Iysi«  of  normal  (0.6  p<^r  cent)  saline  so- 
lution is  alt^o  of  service.  It  is  generally  very  dillicult  to  nourish  the  patient 
As  a  ruk'j  aiuan  (juantitics  of  ice-cold  milk  are  the  Ivest  of  anything  as  food. 

The  surgical  trcatiuent  of  acute  peritonitis  is  constantly  growing  in  im- 
portance. It  is  self-evident  that  in  the  case  of  a  circumscribed  al>6ces8  in  the 
abdominal  cavity  the  only  way  of  giving  prompt  relief  is  by  operative  inter- 
ference; hut  even  in  acute  diffuse  peritonitis  tlie  results  obtained  by  laparot- 
omy, while  not  brilliant,  are  encouraging,  and  further  trials  are  the  more 
imperative,  because  othenvise  the  prognosis  of  such  cases  is  almost  ahsolutelj 
hopeless.  The  more  promptly  tlie  inflammatory  germs  and  septic  matter  are 
removed  from  the  abdnminal  cavity,  the  greater  is  the  possibility  of  perma- 
nent cure.  Tlie  details  of  the  surgical  treatment  of  peritonitis  must  be  sought 
elsewhere. 


CHAPTER    IT 
('HRONIC    AND   TUBERCin^OUS    PERITONrTTS 


iEtiology. — Chmnic  nontuborculous  peritonitis  is  a  rather  rare  disease, 
is  found  iiiost  frequently  in  post-ujorlem  examinations  of  patients  who  have 
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id  for  a  long  time  ascites  due  to  venous  stasis,  and  on  whom  repeated  punc- 

,res  have  lieen  practiced.  The  chronic  peritonitis,  however,  is  not  the  direct 

!snlt  of  the  passive  hypcm?Tnin  in  puch  cascfl,  but  is,  as  nlroady  hinted,  due  in 

to8t  iristant-es  to  the  puncturing  of  the  ahdnnien  dnring;  life  for  the  removal 

of  the  a.s'citic  tiiilH.     Kxccptionally  a  chronic  peritonitis  orcurfi  as  a  sequel  to 

some  severe  intestinal  disorder,  such  as  ulceration.    Thus,  chronic  peritonitis 

ifl  sometimes  observed  to  follow  typhoid  fever. 

Chronic  peritonitis  may  fur^hernmre  be  the  result  of  an  acute  peritonitis. 
Tlie  latter  scli;inm  terminates  in  tin's  way,  but  still  it  may,  when  rather  mild 
and  not  quickly  fnt^l.  The  encapBulate<l  cxaidations  of  peritonitis  usually 
persist  a  long  while,  as  was  implied  in  the  preceding  chapter. 

There  is  still  great  uncertainty  about  the  etiology  of  those  cases  which 
start  in  a  subacute  or  chronic  manner.,  without  spc^-inl  cause.  vSometimes  they 
seem  to  he  due  to  an  injury  of  the  abdomen;  in  other  cases  there  are  special 
constitutional  influences,  such  as  alcoholism,  which  may  occasion  the  disease. 
In  children,  and  lees  often  in  adultsj  we  sometimes  see  cases  of  *'  simple  exu- 
dative peritonitis,"  with  a  serous  exudation.  It  is  possible  that  in  such  in- 
stauceri  pathot^euic  organisms  of  various  kinds  occiision  the  inflamnmtion;  but 
in  onler  of  frequency  lliere  is  scarcely  a  doubt  tlirti  tiibfrcuhwis  shftuld  be 
named  first.  Just  as  in  pleurisy,  many  cases  of  what  in  apparently  primary 
"siriij>le''  peritonitis  turn  out  eventually  to  Ik?  lubtTcuIous. 

Thu  tuberculous  is  the  most  frequent  form  of  uh route  peritonitis.  It  is 
often  merely  a  part  of  the  tuberculosis  of  serous  nu-mbranns  in  general  {vide 
pages  353  and  4-18),  of  which  mention  has  been  alrcndy  repeatedly  rujide.  In 
these  cases  it  is  usually  due  to  a  conveyance  of  the  process  from  the  pleura 
through  the  diaphragm.  Another  way  in  which  tuberculous  peritonitis  may 
arise  is  by  infection  from  neighboring  tubercular  organs.  Tubcrcuhir  intes- 
tinal uUcrs  arc  among  the  chief  causes  of  tliis  kind,  tfie  ulcer  extending  to 
the  peritoneum;  or  the  peritonitis  may  be  excitcil  by  tuberculous  retroperi- 
toneal or  mesenteric  lym])h-glauds.  In  women  tuberculous  peritonitis  may  IfC 
develo[>ed  in  consequence  of  tuberculosis  of  the  genital  organs.  Tuberculosis 
of  the  uterus  sometimes  affects  the  Fallopian  tubes  by  direct  extension,  and 
thence  the  virus  enters  the  abdominal  cavity  and  excites  its  specific  inflamma- 
tion. In  conclusion,  we  liave  to  mejition  that,  in  general  miliary  tuberculosis, 
the  peritoneum  al^o  may  be  the  seat  of  numerous  tubercles,  althougli  these 
do  no(^  aw  a  rule,  give  rise  to  irri[>ortant  t*yniptoms. 

Pathology. — In  severe  cases  of  chronic  peritonitis — and  scarcely  any  others 
have  come  to  autopsy — the  peritoneum  is  usually  found  to  be  considerably 
thickened.  The  intestinal  coils  are  joined  to  one  another  and  to  the  neigh- 
boring organs  by  numerous  and  extensive  adltesinns.  The  fHlse  inembranea 
are  often  delicate  and  easily  separable,  but  in  some  cases  it  is  a  hard  matter 
to  disentangle  the  confused  mass  into  which  tbe  intestines  have  been  rtdled. 
Sometimes  the  liver  and  spleen  are  covered  by  firm,  tougli  capsules.  The 
omentum  »nd  mesentery  arc  much  shnmken,  hence  tlie  name  prriionitis  de- 
forrnana.  The  omentum  may  indeed  k'  transformed  into  a  single  thick  cord. 
As  a  rule,  there  is  little  liquid  cfTusimi.  and  pcrlinps  none.  In  simple  chronic 
peritonitis,  sucli  fluid  as  may  be  present  is  usually  a  cloudy  serum,  sero-pus 
being  seldom  seen. 

There  are  sometimes  many  clots  of  fibrin  suspended  in  the  fluid.    If  the 


abdomen  has  been  repeatedly  punctured  during  the  life  of  the  patient,  n 
often  may  recognize  the  separate  punctures,  on  the  inner  surface  of  ibe  pcD-i 
toneuin,  from  the  hemorrhages,  adhesioua,  or  similar  changes  which  ha«  tx-\ 
curred.  In  rare  inytances  a  i>eculiar  form  of  chronic  peritouitis  has  tNen' 
observed  an  a  sequel  to  punctures  for  ascites,  called  by  Friedreich  *'  chranie) 
hemorrhagic  peritonitis  with  iiematoma."  In  it  almost  the  entire  peritoi 
is  covered  by  a  newly  formed  membrane  permeated  with  large  ecchymoeet 

We  will  alpn  mention  hri^Hy  n.  pei-uliar  form  of  chronic  peritonitis,  whidl^ 
has  not  yet  been  sufficiently  investigated.     This  leads   to    the   formation  d] 
imerous  small  nodules  in  the  peritoneum,  which  are  usually  at  first  re^drd 

tubercles,  but  upon  microscopic  examination  are  found  to  be  nodulea  otj 
connective  tissue. 

Tuberculous  disease  of  the  peritoneum  may  be  divided  into  two  forou:  tfrj 
berculosis  of  the  peritoneum,  which  may  be  acute  or  chronic,  and  tuberctilottf 
peritonitis,  which  is  usually  chronic.  In  tuberculosis  the  peritoneum  is  cot^I 
ered  with  numerous  tubercular  nodules,  varying  in  size  from  a  millet  aGe«l  npl 
to  a  pea;  but  there  is  not  nuich  coincident  inflammatory  change.  In  gcnoiM 
lul>erculous  ])critonitis,  on  the  otiier  hand,  the  inflammatory  changes  abcvr 
descrilwd  arc  well  marked,  while  sometimes  it  requires  a  microscopic  examin*- 
tion  to  demonstrate  the  tuberculous  nature  of  the  inflammation,  by  the  detec- 
tion of  tubercles  and  cheeky  degeneration  in  the  newly  formed  tissue.  Tu- 
berculous peritonitis  is  usually  rather  chronic,  so  tiiat  the  adhesions  are 
numcnme  and  strung.  The  amount  of  liquid  effusion  varies,  being  ^metiinea 
considerable  and  sometimes  scanty.  Just  as  in  tuberculous  pleurisy,  it  is  not 
rare  for  the  exudation  to  be  bloody.  In  long-continued  jwritonoal  tuborculfWis 
tlic  omentum  in  found  irregularly  thickened,  an*l  the  whole  intestinal  ca\itT 
filled  with  tunuir-like  masses  (lyiuplt-glands,  etc.).  Occasional  I  v  localized 
tuberculous  discaBc  of  the  iwritoneum  occurs.  The  ileoca?cal  tuberculosis,  pre- 
viously referred  to  in  the  chapter  on  intestlBal  tuberculosis,  belongs  primarily 
in  this  category.  Among  t!ie  more  important  associated  conditions  we  have 
tuberculosis  of  other  or^an.9,  and  also  the  comparatively  frequent  combination 
of  tuberculous  peritonitis  with  hepatic  cirrhosis  (q,  v,). 

Clinical  Hiatory.  Diagnosis. — If  an  acute  peritonitis  becomes  chronic,  the 
violent  pymptoms  gradually  abate,  while  another  group  of  symptoms  takts 
their  place.  In  other  cases  the  chronic  disease  develops  gradually  and  in- 
sidiously. 

The  sensitiveness  of  the  abdomen  is  never  so  extreme  as  in  the  acute  in- 
flammation. Sometimes,  to  be  sure,  the  patient  complains  of  dull  pains  and 
a  sense  of  abdominal  oppression,  but  quite  often  the  pain  is  either  cr>nstantlyj 
or  at  times  insignificant.  On  phynicul  examination  \vc  usually  find  modcral 
distention  of  the  abdomen.  Frequently  thi.s  is  not  perfectly  uniform,  certail 
coils  of  intestine  being  esjK^cially  prominent.  Occasionally  tliere  is  no  ab 
domiual  distention  whatever,  the  belly  is  flat  or  concave,  and  the  walls  are 
tense  and  unyielding.  1'he  abdomen  is  more  distended  if  there  is  a  large 
amount  of  lirjuiil  cxudnlion  or  if  there  is  extensive  tuben*ulouB  new  >»T<»wtb, 

In  nmiu  instances  palpation  furnishes  very  characteristic  sign.M,  for  some- 
times the  thickening  of  the  omentum  and  the  numerous  fibrous  interintesttinal 
hands  above  described  can  be  felt  through  the  abdonnnal  walls  as  peculiarly 
resistant  masses  or  uneven  prominences.    Indeed,  if  the  omentum  ie  rolled 
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[p  it  may  closely  simulate  a  new  growth.  The  same  is  true  of  enlarged 
lym])!i-g]ancls.  Not  infre<iiiontly,  particularly  in  tubcrouluiis  porilonitit^,  tlie 
livur  is  unlargctl  so  that  its  lower  edge  can  be  felt.  But  in  other  cafeetJ  of 
shronic  peritonitis  there  are  no  changes  discoverable  by  palpation,  or  they 
lay  be  concealed  by  an  effusion  or  by  the  tenseness  of  the  abdominal  walls. 
pA  largp  exudation  can  be  demongtratcd  by  the  great  distention,  or  by  its  caus- 
ig  fluctuation,  or  by  tlie  signs  yiebled  on  percussion.  As  a  res*ult  of  the 
idhesiouH  of  the  intestines  to  one  another,  we  find  that  the  fluid  does  not 
lange  its  position  very  readily  upon  change  of  position  of  the  patient.  This 
cin'UMistarice  i.s  indeed  one  means  of  ddTiTcntiuling  between  porifonitic. exu- 
dation and  onlitiary  ascites.  Not  infre«jucnlly  the  rcsoTiaiuc  upon  percussion 
is  very  greatly  impaired,  even  when  there  ia  no  large  amount  of  fluid  e>aula- 
tion.  This  is  probably  due  to  thickening  of  Ihe  peritoneum,  fibrinous  de- 
poflitfl,  and  similar  changes.  Peritonize  friction  sounds  are  sometimes 
audible,  particularly  in  the  hepatic  region.  It  has  been  already  stated  that 
the  distortions  and  flexions  which  the  intestines  may  undergo  in  chronic 
peritonitis  may  result  in  obstruction.  In  the  same  way  the  duodenum 
or  the  ductus  choledochus  may  be  so  occluded  as  to  occasion  persistent 
jaundice. 

The  objective  signs  of  Loth  the  simple  and  tuberculous  forms  of  chronic 
peritonitis  have  been  embraced  in  one  description,  because  the  abdominal 
signs  of  the  two  are  Identical.  To  differentiate  between  them,  other  factors 
must  be  considered.  We  regard  the  patient's  constitution  and  general  ap- 
pearance, and  inquire  into  his  family  history,  or  discover  if  there  are  other 
aetiological  factors,  such  as  previous  tuberculous  disease.  A  careful  thoracic 
examination  ia  extremely  important.  If  we  find  the  signs  of  coincident  pul- 
monary tuberculosis,  or  of  pleurisy,  then  it  is  almost  indubitable  that  the 
peritonitis  is  fubercidous.  The  course  of  (he  fever  and  pulse  ia  very  important. 
Persistent  hectic  fever  and  persistent  increasing  frcfjuency  of  the  pulse  with 
moderate  fever  must  always  arouse  strong  suspicions  of  tuberculosis.  The 
character  of  the  exudation  obtained  by  ai^])irattoti  may  he  Higniticant,  for  the 
a<!nu'xture  of  blood  and  a  lymphocytosis  ociiir  mainly  in  tuberculous  jjeritoni- 
tis,  but  we  nmy  also  have  scrtnis  exudiilion  in  tuberculous  peritoniti.**,  just  as  in 
the  ordinary  tuberculous  pleurisy.  Tubercle  bacilli  are  not  usually  present 
in  the  exudation  of  tiLbereulous  peritonitis. 

To  dingnofilicate  simple  tuberculosis  of  the  peritoneum,  when  not  attended 
by  marked  intlammatory  changes,  is  generally  a  tliltVult  matter.  Often  it  is 
absolutely  impossible.  Freijuently  there  is  no  abdominal  piiiu  or  tenderness 
whatever.  The  abdomen  is  usually  but  moderately  di^^tendcdj  as  a  result  of 
the  effusion  present.  If  we  find  such  a  condition  in  a  patient  who  is  known 
to  have  some  other  tuberculous  affection,  we  are  justified  in  suspecting  that 
there  is  a  simple  tuberculosis  of  the  peritoneum. 

It  is  not  unusual  to  observe  the  combination  of  hepatic  cirrhosis  with 
peritonitis,  which  we  have  already  briefly  mentioned.  We  have  then  splenic 
tumor  and  the  other  signs  of  portal  congestion,  in  addition  to  the  symptoms 
of  chronic  peritonitis,  such  as  pain  and  fever.  The  amount  of  flilid  in  the 
abdomen  is  usually  considerable.  As  a  rule,  the  patients  are  hard  drinkers. 
The  hepatic  cirrhosis  may  bo  tlie  primary  disease,  and  if  so,  it  joins  with  the 
conslttutiona!  results  of  alcoholic  excess  in  promoting  the  liability  to  tuber- 
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culoiis  infection.    Wo  Imvc  also  observed  a  combination  of  a  syphilitic  a 
liver  nnd  luljcrculous  peritonitis. 

['upticular  nntice  should  he  given  to  the  chronic  peritonitis  of  child 
already  mentioned.     The  occurrence  of  ascites  in  children   between  tlte 
of  two  and  ten  years  lias  been  ol>8erved  repeatedly,  both  by  otlivr  authors 
by  ourselves.    The  ascites,  which  may  be  considerable,  cannot  be  traced  torn 
cause,  and  after  a  few  months  completely  disappears.     The  child  during  llw 
time  is  unually  rather  pale  and  languid,  but  not  much  eniaciateil.  nor  tl<*» 
lie  sutTer  great  hxal  di^fomfort-     There  may  be  no  fever.      Since   tlie  (ii**?* 
often,  recover,  their  pathologieal   anatomy  remains  obscure.       Prolmbly  ti>e5 
art'  a  mild  form  of  simple  chronic  peritonitis.    Still,  of  course,  there  may  l« 
other  causes  for  ascites,  such  as  hereditary  syphilitic  disease  of  the  livi»r. 

In  children  tuberculous  |X!riluuiti8  j)liiys  an  iinportaiit  part  in  general  lu* 
bercultjfiis  of  the  abdominal  organs,  a  condition  formerly  known  as  taint 
mesenierita.  In  thcHC  casiiH  the  tuberculosis  probal)ly  oricrjnates,  as  we  h»vt 
already  said,  in  the  intestine,  so  that  usually  we  find  the  intestine,  peritoneum. 
liver,  and  abdominal  lymph-gUnids  all  simultaneously  involved.  The  clinni! 
ayni[itoiiiH  are  often  due  luuiufy  to  the  |)erit<mitis.  The  abdomen  is  disieii'ifl 
and  painful,  Hn<l  tlicrc  is  an  ctTunion.  Often  there  is  also  obstinate  diarrhct, 
as  a  result  of  tubercular  intestinal  ulcers,  with  persistent  fever  of  an  inter- 
mittent character,  emaciatinn,  and  anemia.  The  tubercular  process  may 
eventually  involve  the  lungs,  pleura,  meninges,  and  other  organs,  or  it  maj 
never  extentl  beyond  the  abtbnnen. 

As  to  the  course  of  chronic  peritonitis  we  have  little  to  say.     The  simple 
chronic  peritonitis  may  terminate  in  recovery,  altbough  on  account  of  othiT 
coexisting  lesions  this  event  is  rare,  except  in  the  special  form  which  chiMr'*o     I 
present.     Many  cases  of  tuberculous  pcpitoiiitis  prove  fatal  in  a  few  nin:ii!  - 
or  weeks.    The  fatal  termination  of  peritoneal  tuberculosis  may  be  occasit-'n'-! 
by  a  septic  peritonitis,  due  to  perforation.    We  have  seen  two  cases  of  thiJ    I 
sort  in  which  the  tuberculous  focus  perforated  the  intestinal   wall    from  iti 
outer  side.     In  many  instances.  Iiowcver,  chronic  tul>erculou3  ]>eritonitis  has  &    , 
favora!>le  issi^o,  or  at  least  there  is  very  great  abatement  of  all    symptonUH 
This  is  particularly  apt  to  be  the  ease  in  what  is  called  primary  tul>erculu6ip^ 
of  the  serous  membranes  in  general  {vide  supra).    If,  in  tins  disease,  there 
is  no  simultaneous  lubcrtulosis  of  the  lungs,  intestines,  or  other  or^Li^uns,  theo^ 
the   final    rcubsorplino   of  tbe  exuibitiun    is   jtossible,  just  as    in    tubercuIooM 
pleurisy.    It  must  be  confessed  that  often  the  recovery  is  not  permanent,  for 
the  tulK)rL'les  may  apj>ear  later  in  some  other  jwirt  of  the  body. 

Treatment. — The  means  by  which  we  can  exercise  a  favorable   inflncn 
upon  tilt'  Liturse  of  chronic  jjeritonitis  are  scanty.     Neverthelcsfi,  very  satisfa 
tory  results  can  be  obtained  in  some  cases  by  careful  treatment.     Great  weigli 
sbouhl  be  laid,  aliove  all,  upon  the  coustituliunal  treatment  (continuous  f 
air  and  rest  cures,  if  necessary,  in  suitable  liealth  resorts  or  sanatoria,  caref 
nourishment,  etc.).     Besides  this,  certain  local   remedies  act    favorably, 
pecially  the  uiclhodica!  inunction  of  the  abdomen  willi  green  si»ap    (spiri 
suponatoktdinuH,  nv  a  salve  containing  ciiunl  parts  (if  green  soap  and  simp! 
ointment).     Aleohcd  compresses  (thirty  per  cent),  hot  applications,  Priessui 
applications,  are  also  often  of  use.     Inunctions  of  blue  ointment,  iotbion  salr 
etc.,  may  also  be  tried.     Internal  remedies  are  usually  only  indicated  as  syin 
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tomatic  tJicrapy  (*ipiHm,  cathartit-s,  etc.).  H  Ibero  is  considcraMe  exudation, 
diuretin,  acetate  of  pitassium,  and  Bimilar  diuretic  remedies  are  indicated. 
Whether  t^urative  results  are  to  be  expected  from  tuberculin  further  experience 
must  detcniiine. 

Of  late  tiie  surreal  treatment  of  peritoneal  tuberculosis  has  had  very 
^favorable  rcfiults.  It  has  been  olwerved  tlmt  in  many  canes  of  tubercub>us  peri- 
tonitip,  laparotomy,  ^ith  as  complete  an  evacuation  of  the  exiulaliou  as  poa- 
rible  (better  than  can  I»e  accuniplinhcd  by  more  j>uncliire  of  tfie  abdomen), 
ssercises  a  womlcrfully  beneficial  inttuencc  upon  the  co;irse  of  the  disease, 
id  even  eeeme  in  many  ca^es  to  occasion  complete  recovery.  This  fact  is 
inlerestin/Z.  although  not  yet  wliolly  cxphtinLnL  Further  obKervations  nuist  be 
collected  with  ru^^iird  to  this  proceduri?,  but  niir  own  experience  justifies  us 
in  rc'comniemlin^  it  in  suitabh!  cases.  Particulars  with  regard  to  its  em- 
ployment are  taught  in  works  on  surgery. 


CHAPTER   in 

ASCITES 
(Hydroperitonvum) 


Thk  nnme  ascites  is  given  to  a  collection  of  transuded  serum  in  the  ab- 
dominal cavity  due  to  venous  stasis.  The  peritoneal  veins  belong  to  the  porta! 
system,  so  that  among  the  diseases  wliich  lead  to  ascites  those  which  impede 
tlic  portal  circulation  are  chief.  As  we  shall  see  in  the  next  section,  ascites  is. 
therefore,  of  frwpieut  occurrence  in  cirrhosis  of  the  liver,  syphilitic  disease  of 
the  liver,  comj>rcssion  of  the  portal  vein  by  tumors,  thrombosis  of  the  portal 
vein,  and  simihir  disorders.  Ascites  is  also  frequently  present  as  one  nf  the 
dro]>si(al  i^yrnptoms  in  the  general  circulat(»ry  disturliances,  of  cardiac  ilisease, 
and  in  tho  course  of  various  acute  and  chronic  renal  afT<Ttii>us, 

The  clinical  signilicajice  of  ascites  is  due  partly  to  the  local  discomfort  oc- 
casioned by  the  presence  of  any  considerable  amount  of  fluid  within  the  ab- 
dominal cavity.  Small  (luantities  of  wrum  are  often  unnoticed  by  the  patient; 
but.  wIhm'c  many  ipiuil^  (15  to  20,  or  even  more)  of  Iransitdation  cxi^t,  the 
abdtuninal  walls  become  greatly  distcndcfl,  and  the  patient  has  a  very  trnuble- 
stjuie  fet^iug  of  pressure,  weight,  and  tension.  What  is  of  still  greater  im- 
portance is  the  crowding  upward  of  the  diaphragm.  Respiration  is  thereby 
nnt  a  little  impelled.  If  the  ascites  is  great,  the  lower  lotK'S  of  the  lungs  are 
so  com)>rebscd  that  a  ciinsiderable  degree  of  atelectasis  is  prodncefl. 

To  dcmonslrate  a.«cites  by  [iliysica!  examination  is  possible  only  when  a 
considcraljle  accuinulation  exists.  Then  the  belly  is  prominent,  its  walls  are 
tense  and  sinning,  and,  the  base  of  the  thorax  being  gradually  distended  by 
the  pressure  of  th('  li<|iiid,  the  lower  part  of  the  tlinnix  sci-iris  much  bnmder 
than  the  upper.  iJi^d'iidcd  veins  arc  usually  visilde  Ihrougli  the  skin  of  the 
abilomen,  like  blue  lines,  here  and  tlu^rc.  The.<e  rcjircscnt  eoHalerals  usetl  for 
tlie  obstructed  venous  circnhition.  As  sr>on  its  the  abdominal  ti'usian  has  nt- 
Uiined  a  oert^iin  degree,  lluetuation  can  be  [lerccivud  by  laying  boih  hands  upon 
the  abdomen  aud  imparting  gentle  but  quick  impulses  to  the  fluid  through  the 
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valls.  Percussion  gives  a  dull  sound  everywhere  that  the  fluid  is  in  a^Ud 
with  the  abdominal  walls.  Gravity,  of  cours^e,  lends  the  liquid  lo  ocrMipy  ti» 
depoudent  parts.  In  thi?  dorbal  decubitus,  and  when  the  tran&udatioD  is  of 
niiKliuiii  amount,  tlie  dulluese  is  bounded  in  the  central  and  upper  parts  of 
abdomen  from  a  region  of  tvinpanitii'  rusonance  by  a  line  concave  toward 
head  of  tin;  (mticiit.  TIil-  tfurftier  of  Ibc  liquid  licin^  horizontul,  of  ^xjurse 
dullness  extends  lii^luT  iilouj;  tlie  sides  of  the  abdomen,  while  the  tvMpanilie 
resonancie  is  present  in  the  contrnl  part.  We  would  add  that,  where  ihc  lajff. 
of  ascitic  fluid  is  thin,  we  can  obtain  liullness  only  by  light,  superficial  pc 
Bion.  If  tht!  plexinietrr  nr  fintjer  is  press^'d  deeply  in,  the  fluid  is  crowded  ii 
one  side,  and  we  get  a  tynipanitie  s(Uind  from  the  underlying"  coils  of  inlestina. 
A  factor  of  great  diagnnslie  value  is  ihe  change  of  dullness  on  change  of  posi- 
tion of  the  patient.  If  he  lies  upon  one  side,  the  fluid  seeks  the  dej)endent 
portions  of  the  cavity,  and  gives  rise  to  extensive  dullness  there,  while  thf 
opposite  side  now  yields  a  tympanitic  re^ionance.  Or,  if  he  changes  to  tl»e 
other  side,  it  in  turn  becomcB  dull,  and  ihe  side  previously  dull  becomes  tym- 
panitic. Similar  differences  are  found  between  the  results  of  percussion  io  i 
horizontal  and  in  a  sitting  posture.  It  is  only  when  the  accoiuulation  ia  vcij 
abundant  that  there  is  dullness  over  the  entire  abdomen. 

The  signs  mentioned  enable  us  in  most  cases  to  make  a  diagnosis  of  a.'vites 
with  ease  and  certainty.    It  is,  indeed,  not  always  easy  to  distinguish  a  transu- 
dation of  serum  from  the  exudation  of  chronic  peritonitis,  for,  of  course,  either 
sort  of  fluid  would  yield  the  same  physical  signs.     Only,  the  change  in  the 
area  of  dullness  consequent  lipon  a  change  of  j>osition  is  less   pronounced  m 
case  of  an  exudation,  because  the  peritonilic  adhesions  impede  the  movcincnu 
of  the  fluid;  and  we  have,  l^esidt^s,  all  the  other  symptoms  to  giiidc  u.s:  tlierc 
may  be  pain>  fever,  or  thickening  of  the  perittineum  discoverable  on  palpation, 
or  signs  of  luberculosie;  or,  on  the  other  hand,  there  may  be  some  cardiac  or 
hepatic  disease  wliifh  would  render  ascites  probable.     If  the  fluid   is  drawn 
off,  itfl  character  will  sometimes  aid  us  in  diagnosis.    Ascites  ^'iidd^i;  pure  s 
containing  almost  no  niorfdiologiual  constituents.     Its  specific  gravity  is  usn 
ally  less  than  tlmt  nf  a  j>critonitic  exudation,  because  it  contains  less  albumen. 
We  may  sny  that  the  spcciHc  gravity  of  the  fluid  found  in  peritonitis  is  gen 
ally  above  1.0] H,  and  that  of  ascites  about  1.013,  or  even  lower.     The  album 
content  of  ascitic  fluid  is  about  one  to  thrpe  per  cent,  while  that  of  peritoniti 
exudate  is  as  high  as  four  to  six  per  cent.     Hemorrlmgic  ascites   eometim 
occurs  in  anicmiu  patients  who  are  suffering  from  marked  portal  obstructio 
as  wc  have  ourselves  s4.Hm,  for  example,  in  hepatic  syphilis. 

Chylous  ascites  due  to  an  abundance  of  fat  in  the  fluid  may  appear  as 
result  of  occlusion  of  the  thoracic  duct,  but  it  should  be  pointed  out  that  asci 
flnid  has  sometimes  a  chylous  opacity,  even  when  it  contains  no  fat  (eniulsia 
of  albuminous  substances?). 

There  may  be  equal  difficulty  in  the  exclusion  of  ovarian  cysts,  particidar! 
since  the  cysts  are  sometimes  so  large  as  to  fill  the  whole  abdominal  cavity. 
We  must  first  map  out  accurately  the  dullness  on  percussion,  and  also  see  if  it 
varies  with  changes  of  position.  In  cases  of  ovarian  tumor,  change  of  p^jsitioa 
does  not  make  much  difference.  The  resonance  on  percussion  of  the  deepes 
and  most  dependent  portions  of  the  abdomen  may  I»e  misleading,  in  this  war, 
that  even  in  ascites  a  narrow  zone  here  may  be  tympanitic.    This  should  be 


ASCITES 


659 


»raembcrofi.    Thus,  just  alwve  the  symphysis,  there  is  snmotimes  a  tympanitic 

'srtiiann'  in  ascites  wluch  mi^hl  rumlily  he  niistakcii  for  a  |)r*Mjf  of  the  exi-il- 

i(*e  of  an  ovarian  tumor.     The  <'X[»hination  is  that  in  tlit'  plHces  indicated  a 

►il  of  intestine  with  a  t^hort  niesontcric  attachment  may  remain  iu  contact 

with  the  alidoniinal  wall  in  spite  of  ateitic  accumulatinns.     Further  aid  in  the 

difTureritial  diagnosis  is  to  he  obtained  from  the  liislury  of  the  eane   (place 

vhere  the  swelling  Iwgan),  from  a  cfjnsideration  of  possible  causative  diseases, 

and  from  a  vaginal  examination,  including  direct  palpation  of  the  ovaries.     In 

ascites  the  uterus  is  freely  movable,  while  in  case  of  ovarian  tumorti  it  is  often 

b<nin(!  down  by  adhetiionfl.     Further  particulars  may  be  sought  in  books  on 

yiiecolo^y. 

Treatment. — The  treatment  of  ascites  depends  largely  upon  the  disease  of 

■which  it  is  u  symptom.     As  to  the  symptomatic  treatment  of  nsritcs  itself,  we 

will  etinfine  ourselves  to  n  few  words  ahniii  tapping.     This  npcrulion  is  indi- 

cate<l  when  the  local  disturbances  caused  by  the  ascites  arc  great;  that  is,  if 

i there  is  an  unbcarnhlc  sensation  of  pressure  and  tension,  and,  alxnc  all,  if  ihe 
crowding  up  of  the  diaphragm  causes  much  dyspncpa.  The  instrument  to  be 
Tised  is  n  common  trrtcar  of  medium  size.  If  strength  permits,  the  puncture 
can  be  nmst  conveniently  done  with  the  patient  sitting  in  a  chair,  or  cmsswise 
ion  the  edge  of  the  beil.  We  usually  choose  as  the  best  jdace  for  the  puncture 
ift  point  in  the  left  lower  part  of  the  abdomen,  or.  if  the  patient  is  seated, 
one  in  the  linea  alba,  about  halfway  between  the  navel  and  the  symphysis.  Of 
course  we  should  first  see  that  the  bladder  has  been  emptied.  In  the  majority 
of  cases  we  are  obliged  to  make  the  puncture  with  tlte  patient  in  the  lateral 
position ;  wo  then  insert  the  instrument  in  the  lower  and  left  side  of  the 
abdomen,  about  halfway  l>etweer}  the  navel  and  the  anterior  superior  spine. 
The  exudation  should  never  be  allowed  to  escape  too  rapidly.  We  may  |>ermit 
large  amounts  of  liquid  (5  or  10  quarts,  or  more)  to  flow  slowly  away  at  one 
!  tapping.  We  close  the  puncture  \vith  sterile  eotlon  and  adhesive  plaster,  or 
with  iodoform  collodion.  Often  the  fluid  trickles  out  through  the  opening, 
because  the  abdominal  walls  have  lust  their  elasticity  on  account  of  the 
persistent  distention.  We  may  then  employ  a  suture  to  close  it.  After 
tapping,  the  lainess  of  the  walla  is  favorable  to  palpation  of  the  abdominal 
organs. 

Inasmuch  as  lapping  does  not  remove  the  cause,  there  is  in  most  cases  a 
very  mpid  r<»accurnulation  of  fluid.  Thus  the  system  is  deprived  of  much 
Ribunu'Ti,  nnd  nulritifitj  is  jjupaircd,  so  tliat  lutt  infrequently  the  i>peration  is 
follfl\v4'd  by  decideil  l(tss  of  strength.  Therefore,  we  should  not  tup  in  ascites, 
as  a  rule,  unless  the  indications  for  t!ie  openition  iire  urgettt. 

[If,  ns  is  very  frcfjuently  the  case,  the  fluid  continues  to  drain  away  through 
th(^  puncture  after  the  trocar  is  willidrawn,  good  rather  than  barm  results,  pro- 
vided the  danger  of  irritation  of  the  skin  and  of  betlsores  is  kept  in  mind  and 
guarded  against,  and  an  instrument  of  moderate  size  is  used. 

Flint  advocates  early  and  repeated  tappings  if  the  fluid  causes  discomfort 
and  does  not  yield  to  diuretics  or  cathartics.  The  pressure  is  removed  in  a 
measure  from  the  abdominal  and  thoracic  organs,  and  nutrition  is  thus  pro- 
moted. The  fluid  is  likely  to  return,  but  it  does  not  always  do  so,  or  it  may 
do  so  only  slowly.  He  reports  cases  in  which,  after  repeated  removal,  the  fluid 
ceased  to  return  and  the  patient  remained  apparently  well.    The  result  must 
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depend,  of  course,  cliieily  on  lln-  uiukfrlying  cause,  whicli   is  eomctinis  vo^ 
ol)S(tirc. 

In  ctises  of  cirrlioflie  Uie  sHUUi  prinriples  govern  Flint's  treatment.] 


CHAPTER   IV 


CANCER   OF   THE    PERTTOKEtTM 

Carcinoma  is  the  only  new  growth  of  any  practical  importance  to  wticfc 
the  p(^ritnncnuii  is  liablo.  Primary  endothelial  cantvr,  anah>^riiis  to  tht*  groiirtli 
which  attacks  the  pleura,  is  very  rare.  Cancerous*  ^owths  here  are  uiualSj 
secondary  to  cancer  of  the  stomach,  intestine,  pancreas,  liver,  or  some  otbfl 
organ.  Often  the  secondary  nodules  arc  numerous,  and  almost  as  small  a* 
peas,  presenting  what  is  called  iiiilinry  carcinosis  of  the  poritnnenm.  'Hn^ 
cover  the  onientuni,  nicsicntery.  and  parietal  peritoneum.  St»{>arrttt*  no<lule?  <»{ 
larger  sixcare  less  frequent.  These  may  he  found  in  the  omentum,  in  IX>ugl&-'* 
pouch,  around  the  navel,  or  in  other  situations.  Colloid  cancer  attains  tlit 
moiit  dilTuse  and  extensive  development  of  any  variety.  The  retrofwritonrai 
lynt]jli-*:lanils  iiuiy  also  present  at  the  sanie  time  large  cancerous  gn>wtlto. 
Often  the  development  of  cancer  in  the  peritoneum  is  attended  with 
nnuiiccd  innanimuiory  disturbances — that  is,  we  have  a  cancerous  j>eritoDiti5. 

Symptoms. ^The  svitijiloms  of  [leritoneal  cancer  resendjle  in  muny  pt^iiit* 
tlM>se  nf  ciironic  tulH.'rciihius  perituiiitis.  Simple  miliary  carcinosis  may  In*  m  r^ 
insidious  and  give  rise  to  no  special  symplonis,  bo  that  it  often  is  unsusjKvUHl 
In  many  cases  a  moderate  amount  of  fluid  collects  in  the  abdomen,  and  Uiit. 
if  we  arc  aware  of  the  existence  of  a  jirimary  eancerdus  grou-th,  may  lead  n* 
to  purmipe  a  secondary  periloncal  carcinosis.  Tlie  symptomB  are  much  niort 
pronounced  if  there  [a  cancerous  peritonitis.  In  that  ease  tliere  is  usually  u-rr 
severe  j>ain,  marked  abdominal  distention,  and  couplipation.  AVe  mav  some- 
times feel  the  larger  nodules  in  the  omentum  or  upon  the  inner  surface  of  the 
anten(»r  wall  of  the  abdomen,  or  even  those  in  the  hnvept  part  of  the  al>ilutnra, 
by  pal[iiitiun  Ibnmgh  the  vagina  or  tlie  rectum.  We  have  rei>eate<llv  obsvr^wi 
the  dovchvpment  nf  utwlalcs  In  t!ic  navel  in  carcinosis  of  the  j>eritonoum,  which 
could  be  distinctly  felt  externally  as  an  infiltrated  edge  of  the  umliilicus.  \Vf 
have  repeate^lly  felt  a  hard  round  strand  running  dovm  the  linea  alba  from  tlif 
navel — probaltly  a  carcinofiuitims  infiltrated  lymph-vossol,  Tlie  exnded  lltn-I 
in  the  a1)domiual  cavity  is  sonu'limcp  merely  serouts.  but  it  may  he  hemorrhavpr. 
When  the  new  growlli  has  been  diffuse,  and  particularly  in  case  of  colloid 
cancer,  the  exudation  has  repeatedly  been  found  to  present  a  milky  npacil 
Sometimes  this  tluid  alpo  has  been  tinged  witli  blood.  The  opacity  is  doe 
fat,  from  fatty-degenerated  and  disintegrated  cancer  eellp.  OtfasionHlly  t 
microscope  reveals  characteristic  cancerous  elements  in  the  fluid.  [  Diagm 
based  upon  the  microscope  alone  has  repeatedly  proved  to  l>e  erroneous. — V.] 

Diagnosis. — Tlie  diagnosis  cannot  be  made  with  any  positiveness  unless, 
as  a  sc(piel  to  a  primary  cancerous  growth  already  demonstrati'd.  we  olisnTve 
the  evident  tokens  of  peritoneal  disturbance,  such  as  free  fluid,  pain,  jmint) 
resistance  on  palpation,  and  distention  of  the  abdomen.     Other  factors 
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the  paticnt'ft  age,  cancerous  cachexia,  and  secondary  glandular  enlargements, 
partJLularly  in  the  groins  and  supraclavicular  epacett. 

Treatment. — Troitiuont  must  Iw*  n»nfinoil  in  L-lfdrls  nt  niilit;alinii  u[  the 
SulTurJii^.  \^'n^nl  apj'Iicationp  imd  nior|ihiu  iirc  L-liittiy  LMiijiloyrd.  A  puuclure 
may  be  indicated  in  marked  distention  of  the  abdominal  walls. 


SECTION  VII 
Diseases  of  the  Ljver,  Bile  Ducts^  and  Portal  Vein 

CHAPTER   I 


CATARRHAL    JAUNDICE 
{leterUB  eatarrhalU.     Gaatroduodenai  Catarrh  vnth  Jaundite) 

etiology  and  Pathological  Anatomy. — Catarrhal  jaundice  is  still  the  nl- 
mopt  universal  tenn  applied  to  the  ninst  enninum  form  of  jaundice.  Tt  de- 
velops in  previously  healthy  individuals,  usually  in  a  rather  ncutt?  manner,  and 
sooner  or  hiter  {as  a  rule,  after  i^onie  weeks)  liTminates  in  eonijtlete  recovery. 
There  can  he  ecarccly  any  doubt  that  a  simple  catarrtial  influniniatory  process 
in  the  bile  duets  is  the  cause  of  this  not  infrci]uent  cliniea!  picture.  We  do 
not  kn<tw  exactly  hy  M'hieh  infectious  agent  the  ciitarrh  is  produced,  nor  where 
it  be*;ins  and  how  far  it  extends,  intismncli  as  thf  beni^miney  of  the  disease 
hardly  ever  alTnrds  ho  opportunity  for  anatomical  inventifi^ntinnfl.  It  is  not 
iitiprobalile  that  the  infectiouB  material  enters  the  larger  bile  dueta  from  the 
duodenun*.  It  litis  not  been  proved,  however  (at  least  not  for  all  cases),  that 
the  development  of  the  jinindite  is  always  preceded  by  an  actual  catarrh  of 
tlie  stonuicJi  and  the  duodenal  nuuniis  nii'mbrane.  Thirf  was  fi>rmerly  assumed^ 
and  the  term  '*  ^astnxiundeaal  jaundice"  ai»plic^.  This  ctin  be  decided  only 
by  a  study  of  the  clinical  course.  It  is  certain  at  least  that  a  more  or  less 
complete  ocelusion  of  the  common  bile  duct  or  even  the  other  bih>  ducts  does 
occur.  This  is  due  to  a  swelling  of  the  uuk-ous  iiRuilirane,  and  perhaps  also 
to  the  nnii'us  itself  and  the  desf|uamHted  ej)ithelial  cells.  The  oechision  of 
the  bile  ducts  leads  to  biliary  obstruction  in  the  liver,  and  this  to  jaundice 
{vide  infra). 

(>[»posed  to  this  exphinrtlion  of  *^  catarrhal  jaundiee/*  which  in  my  opinion 
is  tfie  most  nalnr.il  and  probable,  a  niunlirr  nf  authors  ]nive  lately  propnst'd 
another  theory.  Accordint;  to  this,  t?ie  jauniliie  should  not  l>e  regarded  as  an 
"obstnictive  jaundice,"  but  as  a  result  of  a  disturbe<l  function  of  the  liver 
cells  ("  parachtdia").  so  that  the  bile  is  no  longer  secreted  into  the  smallest 
bile  dncts,  but  dinxtly  into  the  bhxjd  and  lymph  capillaries.  In  our  opinion. 
this  assiim|>tion  is  worthy  perhaps  of  further  investigation  in  certain  allier 
forms  of  jaundi<'e  that  occur  after  acute  intoxications.  For  ordinary  catarrhal 
jaundice,  however,  it  npjjears  to  us  much  too  artificial,  and  hy  no  means  sat- 
isfactory. We  lielieve  tlihl  the  assumption  of  an  infectious  toxic  disease  of  the 
mucous  membrane  is  much  more  plausible.  ^Naturally,  it  is  not  certain  whether 
42 
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the  same  infectious  agent,  such  as  the  colon  itacilliis,  is  always  the  exciting 
lauBe,  or  wln'tlier  th«re  are  a.  variety  of  or«rjHii.snis.  The  rather  fre<|iienl  »|« 
demic  and  endemic  otnirrenco  of  ratiinlial  jaundice.'  that  lias  been  observwl  if 
most  infitruelive.  Tliis  unrloubtetlly  pointfl  to  a  definite  infcetioua  caast- 
Uather  extensive  c|»ifleTuifS  of  jaundier  have  hcen  re]>eate<lly  olwierved  m  btr- 
ratki*,  |nisons,  and  eoniumnilies  in  a  itianner  to  he  explained  only  l»y  tfir  6U()- 
position  of  some  loctd  ROUTre  of  infei'tion.  Wo  once  oi>served  a  eiuall,  tieaign 
epidemic  of  jaundice  aiuon^  many  memberp  of  a  student  frateraity.  Id  tha 
instance  the  lieer  tliat  tiad  been  drunk  was  held  responsible.  In  some  in- 
stances (hi'  cpidciniu?  of  jiiiinrlice  have  followetl  revacrination,  oblig-in^  one  lo 
think  of  (he  Irunsfer  of  the  pathogenic  or^nisms  hy  means  of  inoculatiocL 
As  a  rule,  to  be  sure,  jaundice  occurs  .simradicnlly,  and  it  is  not  tisnalljr  pf«- 
sihle  to  demonstrate  any  special  cause  for  the  disease,  except  that  there  is 
often  a  ciMinciliun  with  some  marked  error  in  diet,  with  catching  cold,  or 
some  menlid  excitement,  such  as  anjj;er.  ^'atarrlial  jaundice  is  observed  chiefir 
in  yoiiMifid  irviiviihinis ;  sex  has  no  marked  inHuence. 

Symptoma  and  Clinical  Course. — V^ery  frefpiently,  though  not  invariahlT, 
there  are,  for  some  days  hefiire  the  appcnranee  of  the  jaundice,  definite  ri^ti' 
of  gastrointestinal  disturlianee,  as  well  as  certain  constitutional  syniptum?. 
Obstinate  vomiting,  marked  pain  in  the  stomach,  and  similar  symptonio  are 
not  infrequent.  Very  often  tlie  trouble  begins  with  lose  of  appetite,  n  i«d 
taste  in  the  mouth,  nausea,  a  sense  of  pressure  in  the  epigastrium,  eructations, 
and  constipation,  nctompaiiied  by  languor.  Soon  after,  the  patient  him^'■l! 
notices  the  yellow  eolor  of  the  skni,  or  his  attention  is  called  to  it  by  thoec 
about  him. 

We  still  hold  provisionally  to  the  view  that  the  cause  of  catarrhal  jaundice 
is  mechanical  ;  nnd  wt*  desire,  witli  a  view  to  preventing  re|>etition,  to  ilcscribe 
here  with  some  minuteness  llif»se  symptoms  which  occur  in  varjing-  severitY  in 
all  eases  of  obstructive  jaundice. 

The  bile  is  secreted  in  tlie  liver  under  an  extremely  low  pressure,  and  coft- 
sequently  a  companitively  slight  obstruction  in  tlie  liile  ducts  suffices  to  pr^ 
vent  the  diselmrge  of  bile  into  the  intestine.     In  ordinary  catarrhal  jaundic 
and  also  in  other  varieties  of  jaundiee,  t!ie  oEislruction  to  the  flow  of  bile 
aetdom  complete.  aTid  if  so,  only  for  a  lime.    Still,  a  considerable  amount  of  hi 
collects,  an<i  distends  even  the  intrahepatic  ducts.    As  soon  as  this  stasis  K 
reached  a  certain  point,  the  ytjuinant  bile  is  nbsorluMl  muinly  by  the  liepati 
lymph-vessels,  ami  perhaps  Mlsodirerlly  by  the  blood  vessels  of  the  liver,    ThuJ 
llie  bile  and  all  its  eouslituenls  are  f»ourc<l  into  the  bfottd  and  curried  to  all 
parts  of  the  body.     Xo  more  than  a  few  days  need  eliipst'  liefore  the  bile  pig- 
ments aiv  absorbtM  into  the  tissues,  and  give  rise  to  the  evident  yellow  color 
of  the  skin  and  visible  nmciius  membrnncs  wiiicli  we  cnll  jaundice.      Usuallj 
tlif  yellowness  of  the  conjunetivrt  is  the  first  thing  to  attract  attention.     Later 
^Hltirv  Bkin  Iw^comt^H  veHow.  and  the  same  color  is  plainly  visible  in  the 
MM|MS  membrane  of  the  month  and  throitt,  espe<'iiilly  after  we  have  produced 
^^Kinrv  aurt'mirt  by  pressure,  as  in  the  lips.     The  intensity  of  the  yellow 
iwtt  presents  the  most  varying  degrees.     With  artificial  illuinination 
llnwwption  of  the  white  electric  light)  the  icteric  coloring  of  the  skin 
notice-able.    The  internal  organs,  which  wc  cannot  see,  are  likewiM 
imftwter  or  lesser  extent.    Any  abnormal  collection  of  liquid  will 
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alpo  have  a  marked  yellow  color.  Tlit?  comea,  tlie  pcriphernl  nerves,  nnd  the 
caitila^oB  alone  eseajic  unHlaJiiui].  In  otlicr  parti*  we  may  not  only  ilnd  this 
dilTiit-e  impregnation  with  the  biliary  pigments,  but  even  solid  granules  of 
Uie  latter. 

A  jaundiced  patient  often  presents  otber  indications  of  the  presence  of 
biliary  colorinf^  matter  thnn  the  color  of  his  skin.  There  is  often  an  ilcliing 
of  the  pkin.  wjiii-li  mny  he-  very  trotitilepome.  It  7iniy  he  so  had  at  iu*(ht  as  to 
disturb  sleep,  The  scratcliing  thun  itwlueed  often  ciuises  numerous  excoria- 
tions and  fissures,  which  may  even  occasion  quite  large  furuncles.  TTrticaria 
is  also  sometimes  observed.  The  cause  of  the  marked  irritation  of  the  sensory 
nervcB  of  the  skin  is  not  (juite  clear.  Sometimes,  in  spite  of  the  most  extreme 
Jnundicf,  the  itching  of  the  skin  is  entirely  absent;  in  other  eases,  even  with 
slight  icterus,  it  is  very  nuirked  and  distressing.  A  peculiar  disease  of  the 
skin,  which  has  lieen  deseribetl  in  connection  with  chronic  jaundice,  is  called 
xanthelasma  or  xanthoma.  It  presents  bright-yellow  spots,  usually  somewhat 
elevated,  which  look  like  yellow  fat  droplets  and  are  found  mainly  on  the 
eyelids,  though  preKcni  also  on  otiier  jiarts  of  the  body. 

The  remaining  sjinptoms  of  hepatogenous  jaundice  may  be  divided  into 
two  groups.  The  first  group  comprises  the  sym]>tt:ims  excited  by  the  presence 
of  the  biliary  constituents,  and  particularly  of  the  biliary  acids,  in  the  blood, 
while  the  second  group  is  due  to  the  liick  of  liile  in  the  intestinal  canal. 

We  have  seen  that,  when  the  biliary  outlets  are  occluded  or  narrowed,  Uie 
constituents  of  the  bile  are  absorbed.  We  have  already  learned  in  part  what 
becomes  of  the  bile  pigment  thus  conveyed  into  the  bhxtd  vessels.  That  it  also 
displays  poi^^onous  pm[jerties  lias  not  yet  been  absolutely  pro^x^d.  The  pres- 
ence of  the  bile  acids  in  the  blood  at  any  rate  is  of  considerable  clinical  impor- 
tance. Physiology  bus  shown  that  these  acids  i>0PKe88  certain  injurious  (|uali- 
ties,  and,  among  others,  the  [Kjwer  to  destroy  red  blood  corpuscles.  But  in 
reality  few  if  any  blood  corpuscles  are  destroyed  by  the  Inle  ai'ids  in  the  bhtml, 
because  they  ure  too  much  diluLfd,  and  besides,  seem  in  large  part  to  be 
quickly  decomposed  wfter  altsorption.  These  m-'nh  do  really,  however,  excite  cer- 
tain nervous  centers  in  a.  way  to  give  rise  to  decided  clinical  symptonjs.  The 
most  frequent  efToct  is  that  produced  by  the  eholate  of  sf)dium  upon  the  cardiac 
ganglia,  or  j>osstbJy  also  upon  the  center  for  the  vagus,  and  it  is  evinced  by  a 
slowing  of  the  pulse.  This  is  an  almost  invariable  phenomenon,  jirovirlcd 
there  be  no  fever  or  other  complication,  and  is  seen  not  only  in  simple  catarrhal 
jaundice  but  in  all  cases  of  hepatogenous  icterus.  The  pulse  rate  is  from  64 
to  50,  or  even  less.  Slight  irregularity  in  the  heart's  action  is  not  infreituent. 
There  are  certain  other  nervous  disturbances  often  seen  in  jaundice,  referable 
to  the  presence  in  the  blood  of  biliary  constituents,  and  in  particular  of  biliary 
acids.  Sometimes  there  is  a  striking  languor  and  muscular  weakness,  or  head- 
ache, insomnia,  or  the  patient  is  "out  of  sorts."  Grave  nervous  symptoms, 
sometimes  seen  in  jaundice  and  grouped  under  the  name  of  choI(pmia,  will 
be  separately  discussed  later.  It  also  deserves  a  brief  mention  here  that  many 
cases  with  marked  jaundice  have  a  noticeable  tendency  to  bleeding — that  is,  a 
sort  of  "hemorrhagic  diathesis"  with  hemorrhages  into  the  skin  and  in  the 
Tiscera,  epistaxis  and  ann!<»gtius  occurrences. 

We  come  now  io  a  coll^idc^ation  nf  those  symptoms  which  arise  because  the 
bile  does  not  reach  the  intestine.    In  this  regard  the  standpoint  of  modem  physi- 
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ology  iii  essentially  different  from  the  old  views.    Formerly  the  bile  was  \»M 
as  an  important  digestive  secretion ;  now  it  is  regarded  by  man  v  niewlv  a  m. 
excretion,  containing  corlaiu  end  products  of  niclabolism  ;    but  perhupt  tka 
view  is  exlrunie,  for  the  very  fact  that  the  bile  is  discharged  into  the  up|»er  p8l 
of  the  intcsline  t^uggests  that  it  has  a  certain  signilic-ance  in  the  procesBOt  ti 
which  the  intestinal  eontenlR  are  subjected,  and  tlierc  is  certainly  one  fonctiiA 
of  the  bile  which  is  indiaputablo — viz.,  that  it  promotes  the  absorption  of  fit 
The  bile  both  coninhutes  to  the  emulsifying  of  fat,  and  also  promotes  tbepft- 
sage  of  the  fat  dropa  through  the  intestinal  walls  into  the  laeteals.     Now, 
hepatogenous  icterus  this  work  remains  undone,  as  is  shown  by  the  fatty 
From  lime  immemorial  the  white  clay-colored  stools  of  jaundioo  have  \**xn 
known,  and  are  cmpbiycd  as  the  >>ei»t  nieaisure  of  the  completeness  of  biliiij 
retention.    The  light  color  of  the  stools  is  due  partly  to  the  lack  of  biliary  pi^, 
ment,  for  it  is  that  chiefly  which  imparts  to  normal  feces  their  dark-h 
color;  but  the  characteristic  white  clay  color  is  due  exclusively  to  the  preetu 
of  undigested  fat  in  large  amounts.     If  an  icteric  patient  is  put  upon  a  dift, 
as  free  of  fat  as  possible,  the  stools  are  by  no  means  clay-colored,  but  lijsht 
brown.     Upon  microscopic  examination  of  the  feces  in  jaundice,  sheaf-blf 
aggregations  of  crystals  are  almost  invariably  observed.    These  were  formerb 
supposed  to  be  tjTosin,  but  Oesterlein  has  shown  them  to  be  in  reality  lime  or 
magnesia  soap. 

RcHtdes  this  influence  upnn  the  absorption  of  fat,  there  have  been  two  other 
properties  ascribed  to  the  bile,  having  apparent  significance  for  the  pathology  of 
jaundice.  In  the  first,  yilacp,  there  is  the  antis4:j)tic  power  of  (he  bile;  this  wis 
said  to  expbiin  the  fact  thai  in  pafii'nfs  wilh  biliary  ob^irueiioji  the  feces  iisuallt 
have  a  parliculnrly  hud  odor,  and  also  that  there  are  often  excessive  tympanitiii^ 
and  ilnlulcncc.  Sccnndly,  the  bile  was  reputed  to  exert  an  inflnenoe  upon  intes- 
tinal yjcristalsis — honcc,  the  constipation  frequently  seen  in  jaundice.  Of  1  iS- 
however,  authorities  hftve  h;ul  doubts  about  ascriliing  either  of  these  proi>»  i;j  ^ 
to  tlie  bile.  The  foul  orior  of  the  feces  may  be  associated  wiih  the  iniperfwl 
digestion  of  fat,  and  the  constipation  with  the  change  in  the  diet  and  with  oil 
circumstances. 

Wc  must  mention  one  other  point :  If  the  obstruction  to  the  discharge  of  hi 
is  actually  situated  at  tlie  ]>a|iilla  duodenalis — and  tliis  was  formerly  reganlt 
as  ccrtai!!  in  catarrhal  jaundice — then  the  discbarge  of  pancreatic  juice  mu 
also  be  affected,  and  wc  must  also  consider  the  results  of  the  exclusion  of  th 
secretion  from  the  intestinal  contents.  The  presence  of  fatty  stools  mav  ve 
well  be  partly  dependent  upon  Ibis  point.  M'e  will  discuss  later  the  various 
other  consequences  of  a  disordered  pancreatii-  function. 

Wc  must  now  inquire  what  becomes  of  the  absorbed  bile.     As  to  the  biliary 
acids,  we  have  already  said  that  they  probably  undergo  decomposition.     Of  th^j^ 
other  constituents,  including  tlie  taurin  and  cholesterin  and  the  pigmentar]^| 
matter,  we  know  the  fate  of  the  last-named  only — that  is,  we  have  learned  how 
Nature  seeks  to  rid  herself  of  this  foreign  substance.     As  soon  as  the  amount 
of  bile  pigment  in  the  blond  and  tissues  Iwcomes  eonsiderahle,  excretory  efforts 
are  made,  in  which  the  kidneys  lake  the  chief  share.     (N'riain  cbano;es  takQH 
place  in  the  urine  almost  sinmltaneously  with,  or  even  fre(|uently  somewhat  l>e-fl 
fore,  the  first  a(i[H;anince  of  a  jaundiced  line  in  the  skin ;  ami  these  changes  are 
due  to  the  urine  containing  excreted  biliary  coloring  matter. 
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T!ie  uriiK'  of  jaundice  is  generally  recognizable  from  its  color,  which  is  dark 
[brown,  like  Imxt.  The  foam  caused  by  shaking  it  ia  not  white,  but  decidedly 
yelhjw.  A  biluf  wliite  filter  pHper  dipju-il  in  the  urine  is  st^iiiied  yellow.  If  the 
uriue  Ih  shaken  with  ehiorororrn  in  a  It'st-lulK*,  the  chhiroforni  diBHoIves  the  pig- 

tniHiit,  iiiui,  on  being  alhmed  to  collect  nt  ihe  bnUoiii  of  i!ie  tutie,  display.^  a.  de- 
cided yellow  color.  This  is  known  as  the  *'  chloroform  test."  Another  reaction 
winch  usually  pives  a  satisfactory  re.snlt,  but  not  always,  is  (Jmelin's.  Tf  urine 
containing  bile  j>i«;ment  ia  slowly  pourei!  tlown  tlie  Rides  of  a  test-tube  eonlain- 
hig  a  few  euliie  centimeters  of  nitric  acid,  the  zone  between  tlieso  two  lif|uifls 
exhiifitt?  a  fine  play  of  colors.  The  oxidizing  efffct  of  the  acid  upon  the  biliary 
pigment  prtMluces  a  number  of  colored  rings,  the  highest  and  most  character- 
istic of  which  is  green  ;  nevt  comes  blue,  t)ien  violet  atul  red.  Gmolin's  test 
often  sliows  very  prettily  if  one  filters  the  urine  and  then  adds  a  drop  of  nitric 
acid  to  what  remains  upon  the  moist  tilter  paper.  The  characteristic  colored 
rings  form  around  this  drop.  Instead  of  nitric  acid,  we  may  use  tincture  of 
iodin,  diluted  vith  nine  parts  of  water.  If  a  small  amount  of  this  solution  is 
poureil  upon  urine  containing  bile,  in  a  test-tulie,  there  is  usually  developed  a 
ling  of  a  U-autifiil  grtvn  color  between  the  two  fluids. 

The  biliary  acids  also  may  be  detected  in  the  urine  of  jaundice;  but  the 
proceee  is  gomcwimt  tedious,  and  the  knowledge  gained  is  of  no  great  practical 
importance. 

The  urine  very  often  contains  pathological  elements  which  are  the 
result  of  kidney  involvement  subsequent  to  the  irritative  effect  of  the  ex- 
cretion of  the  abnormal  products  in  the  system.  Nolhnagel  was  the  first  to 
describe  nu'nutely  tlie  icteric  casta — that  is,  hyaline  casta  which  usually  have  a 
yellow  lintrc  and  qiiih^  oflen  are  completely  ctjvered  wilh  dark-yi-llow  granules 
or  with  epithelium.  The  urine  may  contain  a  little  albumen  also,  but  this  is 
not  constant.  If  we  ath!  acetic  acid,  there  may  be  an  opacity  developed  which 
is  said  to  be  due  to  nuclein. 

[The  presence  or  nbscnce  of  albumen  depends  largely  on  the  amount  of  the 
biliary  constituents  and  ou  the  length  of  tiuu?  they  confnuie  in  action  on  the 
kidneys;  their  etfect  on  these  organs  is  more  or  less  that  of  an  irritant.] 

The  sweat  glands  also  take  part  in  the  excretion  of  bile  pigment.  The  lat- 
ter can  be  demonstrated  in  the  perspiration  of  jaundiced  jK^rsons.  as  well  as  in 
their  urine.  Not  infreciucntty  the  patient's  linen  is  t-alnred  yellow  by  the  sweat. 
On  the  other  hand,  no  bile  pigment  is  found  in  the  tears,  saliva,  gastric  juice, 
milk,  or  the  cerehro-spinal  Mutd, 

Having  now  consiilered  the  phenomena  comiuon  to  nil  cases  of  hepatogenous 
icterus,  we  revert  to  the  subject  of  simple  catarrhal  jaun<Jiee.  The  jirodromal 
giif-tric  symptoms  usually  last  a  few  days,  \m>vv  rnrrlv  ii  wcrk  or  two.  wht'O  the 
skin  becomes  evidrntly  jautidiet*d  ami  Ihu  other  results  of  the  icterus  an-  also 
seen.  The  urine  grows  dark  with  biliary  pigment,  the  stools  become  light-col- 
ored and  more  or  less  clay-colored.  The  nervous  system  is  not  usually  seriously 
deranged,  but  still  most  patients  feel  very  languid,  and  have  anorexia  and  a 
tendemy  to  constipation.  The  pulse  often  beernues  somewhat  slower  than 
normal^  and  sometimes  the  temperature  also  is  subnormal,  \>7°  or  98°  F.  (36* 
to  3t>.5°  C),  but  there  may  Ik?  slight  fever. 

lu  most  cases  the  physical  examination  of  the  liver  is  of  interest,  the  organ 
being  enlarged  from  the  retained  bile.     Accordingly,  tlie  lower  boundary  of 
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hfpalic  dullness  usually  extends  the  breadth  of  two  or  thr<?c  fingers  Mov  & 
iidge  of  the  rilis,  and  not  infrcqiiontly  the  lower  m8r|;in  of  the  organ  cink 
pluitily  felt.  Ofttn  tlie  pill  Madder  i*  so  distended,  lw>th  by  hilo  and  pK»aMj 
by  the  mucus  wlueh  llie  bladder  itself  &ocrele8,  tliat  it  projects  from  under  the 
edge  of  the  liver.  In  such  ca^es,  as;  (ierhardl  tells  us,  we  may  somelimea  mikt 
out  by  pereussiou  a  eouvexity  in  the  lower  line  of  hepatic  dullne&s,  which  com-" 
spondj^  U)  tlie  gall  bladder.  If  the  abdomiual  walls  are  lax,  we  may  f eel  tk 
iiisteiuled  viscuH.  As  a  rule,  there  is  not  much  distress  in  the  liepatic  rcgwB, 
although  now  and  then  there  is  a  certain  ssensation  of  pressure  or  tensioii. 
I  have  oeeasionally  found  the  spleen  distinctly  swollen  in  severe  eases  of  cttir- 
rhal  jaundiee. 

The  symptoms  depicted  .seldom  last  longer  than  a  few  weeks.  I'sualh  i 
patient  who  takes  proper  rare  of  hirnHclf  begins  to  fwl  better  in  even  leis  tiinc 
The  urine  grows  lighter-colored,  the  fitools  darker,  and  the  pulse  more  r^ii 
The  yellow  color  of  the  skin  often  remains  visible  for  quite  a  while,  althougfa 
grailually  diniinishing,  even  after  the  jjatient  feels  perfeetly  well;  bat  at  Idiii 
the  jaundice  disappears  also  and  recovery  is  complete.  Helapses  are  indeed 
possiijle,  particularly  after  errors  in  diet,  but  they  are  rare. 

The  termination  of  catarrhal  jaimdice  is,  therefore,  almost  invariably  ffl^o^ 
able.  The  entire  course  of  the  disease  occupies  about  three  to  six  weeks,  raroly 
a  longer  period.  I  have  seen  cases  of  icterus,  to  be  sure,  especially  in  chib^ren, 
which,  on  account  of  their  benignancy  and  final  satisfactory  outeoiue,  could 
only  be  classified  as  catarrha]  icterus,  but  wliieh  lasted  half  a  year  and  en^n 
longer.  The  general  condition  was  little  disturbed,  but  the  liver  was  mark- 
edly swollen  and  the  spleen  was  rather  decidedly  enJarg<?d.  It  is  a  very  ei-  r- 
tional  occurrence,  but  one  which  we  must  always  think  of  as  possible,  for  n  ■ 
apparently  mild  and  secure  condition  to  be  suddenly  merged  into  the  gravt-, 
pernicious  variety  uf  jaundice.  (See  the  chapter  on  Acute  Yellow  Atroph>  oi 
the  Liver  and  Pernicious  riaundiee.) 

Diagnosis. — Catarrhal  jaundice  is  usually  easily  diagnosticated.     The  di 
nosis  is  nnuic  chieHy  from  the  course  of  the  disi^ase — the  development  of  ja 
dice,  preeetled  by  gastrointeMinal  symptoms,  in  a  previously  healthy  per^: 
and  gtmerally  in  a  youthful  inclividuaL     It  is  very  important  to  exclude  oth 
conditions   which    might   occasion   jaundiee.      We   must   consider,    therefo 
whether  the  history  of  tlic  case  suggests  the  presence  of  gallstones  (pain,  liepati 
colic),  and  be  vigilant  in  our  physical  examination  to  detect  a  possible  cirrhoail 
or  new  growth.    In  the  case  of  elderly  patients,  particularly,  it  is  not  rare  f 
what  was  at  first  regarded  as  an  attack  of  ordinary  catarrhal  jauT>dice  eventusll 
to  disclose  itself  as  a  grave  chronic  disease,  such  as  cancer  of  the  gall  bladden 
We  should  not  make  a  diagnosis  of  catarrhal  jaundice  until  we  have  careful! 
weighed  all  the  rational  and  objective  signs. 

Treatment. — Most  cases  of  catarrhal  jaundice  terminate  favorably  and  re- 
quire no  active  treatment.  Rest  and  prudence  are  indicated,  and  the  dieifl 
should  be  carefully  regulated.  Fat  nmst  not  be  eaten,  for.  as  we  have  seen,  itS 
is  poorly  assimilated,  and  only  excites  abnormal  processes  of  decomposition  in 
the  intestinal  canal.  Tjcan  meal,  bread,  soups,  if  not  too  rich,  vegetables,  cooked 
fruit,  and  lemonade  or  tamarind  water  are  allowable.  Milk  (unless  skimmed] 
is  to  be  avoided,  as  a  rule,  because  of  the  fat  it  contains,  but  yet  it  is  often  well 
borue.    Alcohol  is  to  be  allowed  very  sparingly  if  at  all* 
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We  should  also  employ  internal  remedies  to  mitigate  the  assumed  gastric 
catarrh.  The  various  stomachic  tonics  are  frequently  jire^^cribed.  Rhnhnrb  in 
a  favorite  drug.  A  very  gotxl  intHlicine  is  Carlsbad  water,  or  the  arlifieial 
Carlsbad  salli?,  of  which  latter  the  dose  is  half  a  talileejioonful  to  a  tablespoon- 
ful,  in  a  tuiiililer  of  warm  water,  Uefore  breHkfast,  or  Iwiee  a  day.  Tlie  alkalies 
are  t^aid  Ui  Iuivl'  a  favorable  iiiQut^iife  upon  the  >^aslrnintestiiiul  mui^ous  mem- 
brane, and  they  arc  also  hixntive:  that  they  fiirliicrnion:  pmmote  the  strn-tion 
of  bile,  as  many  assume,  is  doubtful ;  but  there  is  no  doubt  that  the  tiushing  of 
the  kidneys  by  an  abundance  of  liquid  is  beneficinl.  If  there  is  obstinate  con- 
fltipation  we  are  obliged  sometimes  to  resort  to  more  powerful  remedies,  such 
as  castor  oil,  oalnmel,  or  rhubarb. 

Lately  much  enthusiasm  has  been  displayed  about  the  treatment  of  catarrlml 
jaundice  by  large  enemata  of  cold  water.  The  injections  are  .-laid  to  overcome 
the  biliary  retention  by  exciting  peristalsis,  and  possibly  by  also  promoting  the 
pecretion  of  bile.  Once  a  day  a  quart  or  two  of  water,  at  60°  to  'iif  V.  ( 13°  to 
18"  R.),  is  injected,  and  is  retained  as  long  as  possibic.  The  good  effect  is  said 
to  be  observable  in  a  few  days,  both  in  the  general  condition  of  the  patient  and 
in  the  diminished  amount  of  bile  pigment  in  the  urine,  as  well  as  the  darker 
C(^lor  nf  the  stools.  Other  physicians  recommend  injections  of  a  pint  to  a  fpiart 
(0.5  to  1  liter)  of  lukewarm  water  several  times  a  day.  We  iiave  tried  both 
methods  repeatedly  without  being  nhle  to  convince  ourselves  that  the  course 
of  the  disease  is  thus  rendered  very  different  from  that  under  simple  dietetic 
management;  stilt,  one  may  try  irrigations,  especially  if  the  case  is  obstinate. 
Whether  there  are  any  internal  remf.*dics  which  pmmote  the  secretion  of  bile 
is  very  doubtful.  The  drug  which  is  most  recommended  for  tliis  purpose,  and  is 
much  employed  in  catarrhal  jaundice,  is  salicylate  of  sodium,  in  the  dose  of 
8  to  15  ^r.  (gm,  0.5  to  1),  several  times  a  day.  The  biliary  acids  have  also 
been  tried,  in  the  form  of  ])urified  ox  gall,  and  also  salol.  podopbyllin,  calomel, 
and  many  others.  W'e  believe  tliat  all  these  remedies  may  generally  be  dis- 
pensed with. 

The  effort  has  also  been  made  to  empty  the  gall  bladder  by  manipulation, 
Gerhardt  states  that  sometime^;  the  distended  viscus  can  not  only  be  felt  through 
the  abdominal  walls  (j-iV//'  supra),  but  it  can  l)e  t^o  firndy  compcessed  as  to 
squecise  its  contents  into  the  duodenum.  Sometimes  the  obstrucliou  is  said  to 
yield  suddenly,  as  if  a  plug  were  driven  out.  This  methofl  has  not  been 
extensively  nrlopted.  It  seems  applicable  only  in  a  liuiited  number  of  cases, 
and  is  probably  not  free  from  danger.  The  suggestion  of  external  faradization 
as  a  means  to  stimulate  the  gall  bladder  to  contract  and  discharge  its  contents 
appears  to  me  to  be  entirely  illusory. 

Among  symptoms,  the  troublesome  itching  deserves  particular  attention. 
The  remedies  whifli  may  be  recommended  for  (hif*  an*  bnthing  with  cold  water, 
rubbing  the  skin  with  slices  of  lemon,  or  the  appliention  of  a  two-per-cent  solu- 
tion of  carbolic  acid,  or  of  salicylic  acid  or  thymol  dissolved  in  alcohol  (one 
to  three  per  cent)  ;  also  menthol  (headache  pencil)  and  eholorofomi  mixed 
with  olive  oil.  Sometimes  tonipnmry  relief  is  alforded  by  a  rlosc  of  antipyrin 
or  salicvhite  of  soda  inlerunlly.  We  have  pninetiiiii'>i  fniirv*!  baths,  to  which  were 
added  H)  to  15  drops  of  n  rnixlure  eoritaiiiing  nu-nthol,  r>ij  (gm.  7.5),  and 
Bpiritufl  nientlioli  crispatij  §ij  (50  c.c),  very  useful. 
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1.  Acute  Febrile  Jaundices.    Infectious  Jaundice.    Weil's  Disease. — Tbc 

is  H  |H'<iiliHr  iu-nti^  infotinufl  disease  which  was  first  deaenlxMi  hy  WimI,  and. 
then  iii'iru  fully  hy  Fierllor  and  others,  whi(rh  Keeiiis  to  be  alwajH  asfiotriatrd 
willi  an  aentc  inf(!rtious  iiiflnminntion  of  the  ga!l  <hieti*,  and,  linving  jauuilut 
for  a  symptom,  it  may  projK'rly  be  descrihcd  in  this  connection. 

The  disease  is  most  fre*iuent  in  the  months  of  summer.     It  attack!?  by  pn'f- 
crencc  young  and  tniddle-agtil  men.     Fiedler  was  struck  by  tho  freqiieaiey  with 
which  butchers  suffered  frnm  it.    Tho  symptoms  usually  l>cgin  .sudtlcnly.    Ei- 
treme  chilliness,  fever,  headache,  and  malaise  are^almost  always  presenl  at  the 
omiet.    Jaundice  usually  appears  on  the  second  day,  or  soon  after,  and  it  nwj 
become  severe.     Its  imnu^liatG  cause  is  doubtless  obstruction  of  bile,  for  iht' 
stools  are  colorless  and  the  urine  contains  an  abundance  of  bile  pigment.    Tho 
constitutional  symptoms  remain  for  several  days  quite  st»vero.      The  pntieot 
complains  of  violent  lieailaehe,  wakefulness,  and  vertigo.     Sometimes  there  i* 
evident  stupor  or  mrkl  delirium.     Ifpon  physical  examination    we  not  infrv 
(juently  notice  herpes  on  the  lij>s,  besides  the  icterus.     The  tongue  is  coated. 
There  is  nolhincj  unusual  about  the  limps  or  heart,  except  that  the  pulse  is  a 
to  bo  quite  rapid.     The  abdomen  is  not  particularly  distended.      The  liver 
often  enlarged,  hut  not  always.    An  acute  splenic  tumor  is  very  often,  but  d 
invariably^  present..     There  is  usually  diarrhea.     Vomitmg  may  occur 
urine  almost  invariably  contains  ulhiiinoii,  and,  as  a  rule,  we  find   hlood.  cp 
thelium,  and  casts,  indiciitii!^  a  eonsidernble  amount  of  nephritis.      In  a  ie 
cases  there  are  anuria  and  uraemia.     Finally,  a  very  characteristic  symptom  i 
the  violent  pain  in  the  muscles,  particularly  in  the  calves  of  the  legs,  of  whi 
most  patients  complain.     Epistaxis  and  hemorrhages  into  the  skin  have 
been  repeatedly  fibscrved. 

With  these  symptoms  the  disease  persists  for  from  five  to  eight  days,  du 
ing  which  period  the  fever  is  often  very  considerable.  Temperatures  of  10 
to  107°  F.  (40°  to  41°  C.)  are  not  rare.*  Then  the  fever  falls  by  crisis  or  rap 
lysis,  although  seldom  with  perfect  regularity.  At  the  same  tinie  the  olli 
symptoms  abate  also,  anil  convalescence  ensues  after  an  illness  cif  ten  i 
fourteen  days  in  all.  Many  of  the  milder  cases  recover  promptly,  while  othe 
are  prolonged  by  various  soi]Uelre  and  fresh  exacerbations.  An  imfavorsbl 
termination  seems  to  be  exceptional:  it  may  result  from  unemia. 

It  is  highly  probfllfle  that  this  perfectly  specific  disease,  the  most  imiwrtan 
sjrmptoma  of  which  are,  as  we  have  seen,  jaundice,  fever,  swelling  of  the  sp 
albuminuria,  and  pain  in  the  muscles,  is  an  acute  infectious  process,  with 
special  involvement  of  the  liiliarv  ducts;  but  we  do  not  yet  possess  any  precii^ 
inforuiution  as  (o  its  a*iinlo;?y.  It  seems,  however,  that  haeterin  Indonging  to 
the  colon-bacillus  group  are  most  probably  connected  with  its*  development, 
inasuiucli  us  the  serum  of  patients  snlTering  from  WeiPs  disease  has  Imvu  re- 
peatedly found  to  liave  an  agglutinating  effect  upon  typhoid  bacilli  (  VVidar* 
reaclion).  Possibly  we  do  not  always  have  to  dtal  with  absolutely  thf  some 
morbific  procesSj  but  with  several  allied  conditions.     A  sharp  differentiation 
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lof  Weil's  cliscaso  from  simple  catarrhal  jaundife  is  likewise  not  possible,  as  the 
Inllcr,  as  nlready  nR"iiiinnr<j,  orttn  prosi-nts  indiviilual  fcnturcs  which  ]>oint 
to  ail  infectious  origin  (si]tlciii('  liimor,  sli|riit  elevations  of  Icmpfirnlurc,  etc.). 
We  have  also  rp|>eaterlly  observed  cases  of  hcnign,  hut  wtill  quite  severe,  febrile 
jaundice,  without  alhutninuria  or  muscle  pains,  hiit  with  continuoiis  higli 
temperatures.  These  could  only  J>c  interpreted  as  ca»*ea  of  j>rimary  infc^rtious 
cholangitis.  One  of  thci*e  cases  was  complicated  by  a  unilateral  pyelitis, 
whicli  also  jwuntcd  to  a  colon-bacillus  infection. 

Tlie  treatment  must  be  purely  symptomatic.  In  the  beginning  calomel  is 
useful.  Liiter  we  prescribe  Carlsbad  salts,  salicylate  of  sodium,  stomachics,  or 
tlie  like.  'J'hc  hcadaflie  is  often  relieved  by  an  ice  hag  or  anti])yrin;  the  mus- 
cular pidn  by  the  inunction  of  cldoroform  oil.  From  the  first,  the  diet  must 
be  sucli  us  i^iit  to  a^fj/i^vate  the  n<^pbritis  (iiiilk»  simple  soups). 

2.  Chronic  Hereditary  or  Family  Jaundice. — The  occurrence  of  a  chronic 
jaundice  in  several  mcndicrs  of  the  same  family  has  been  described  Itv  vnrinus 
authors  (Murcliison.  Minkowski,  etc.).  The  anattirnicid  basis  of  tliis  eorulitimi 
is  still  not  clear.  It  is  usually  explaine*!  by  a  congenital  anomaly  of  the  bile 
ducts  or  liver  cells.  In  some  of  these  cases  a  dwided  splenic  cnlarijement  is 
ffjund.  Minkowski  found  a  pronounced  deposit  of  iron  in  the  kidney,  which 
points  to  an  nhnnnual  destruction  of  red  Mood  rcMs. 

3.  Icterus  Gravidarum.  Menstrual  Jaundice. — Certain  isolated  obaerva- 
tions  pdini  to  a  peculiar,  pcrhajw  toxieogenic,  relation  lictween  jaundice  and 
the  female  sexual  functions.  The  repeated  occurrence  of  jaundice  with  each 
pregTiancy  Ims  bw^n  observed  by  Braucr,  and  the  oicurrencc  uf  jaundice  thiring 
menstruiition — so-eidlinl  menstrual  jaundice — lias  also  been  described. 

L  Congenital  Chronic  Jaundice. — This  is  a  remarkable  condition  and  only 
very  rarely  observed.  It  persists  without  much  other  disturbance  throughout 
life,  and  depends  probably  up«m  a  congenital  anomaly  of  the  bile  ducts. 


CHAPTFIR    11 

BIUARV    CALCULI 
{HepaHe  Colic.     ChotetHhiaaiji) 


iEtioIogy^ — (lalist  ones 'are  of  very  frequent  m-currence;  Riedel  asaerta  that 
some  two  millions  of  the  inhabitants  of  Gerinany  have  ga!lstom_^,  aUltough 
this  estimate  seems  to  be  very  high.  Despite  their  frcr|uency,  we  have  little 
poaitive  knowledge  of  their  causation.  We  can  merely  state  certain  circum- 
stnnces  whieli  in  all  probability  favor  the  formation  of  these  concretions. 

Biliary  rct<'nlion  certainly  acts  iu  this  way,  both  directly  und  by  leading 
to  an  inercrtsed  ciiusistcnce  and  increased  concentration  of  the  bile.  As  a 
result,  certain  constituents  wiiicli  were  before  held  in  solution  are  tlir<»wn 
down.  And  yet  this  cause,  however  potent  (vide  supra),  cannot  he  regarded 
as  the  only  <me.  The  ehemical  comp«»sitiftn  of  gnllstones  suggests  thai  their 
formation  must  be  pn.'eedeil  by  certiun  abnonoal  elicniieal  prix-esscs  of  ilci'om- 
jK>sition  and  of  lransf*«rniation.  We  eannid  ntbcrwisc  explain  why  the  con- 
stituents of  gallstones  should  dilTer,  as  Lhey  do  in  many  ways,  from  the  mat- 
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ters  which  normal  bile  holrls  in  B*ilution.  For  exarnplo,  the  pigrm'nt  in 
^lUtones  in  never  found  nnchangwl,  hut  invaiialdy  exults  in  compwitnia 
with  lime.  Now,  normal  bile  contains  only  a  trace  of  lime,  so  thai  Ion*  iro 
Frerichs  ex|ire8st'(l  rhc  opinion  that  the  lime  comu*s  rri»m  the  it 
brane  of  the  trail  i»luiUler.  It  is  an  important  fatt  ttint  the  c*ln 
prohahly  al9<»  a  |M)rtion  of  the  pigmentary  matterB  are  held  in  solution  id 
normal  bile  by  the  tomhination  of  eodiiim  with  the  biliary  acids  whicH  u 
contains.  If  ttiis  80<lium  i?alt  were  (lecomposefl  from  any  cause,  the  niattfn 
imnicd  would  naturally  Ik*  pn'cipitiited.  Tlie  dts'omjiosition  of  the  - 
fornu^l  by  the  bile  acids  is  greatly  pn^moted  if  the  bile  ai'<|uire(*  an 
reaction;  but  of  the  circumstances  in  which  this  last-nientjoneiJ  change  Di*cnn 
we  do  not  yet  have  any  accurate  knowledge.  Irately  Xaunyn,  after  exlrn*i« 
invent i^ations,  has  propounded  a  theory  that  the  formation  of  calculi  is  dop 
in  nuM*!  oases  to  a  primary  diKcase  of  the  mucous  membrane  of  the  gall  hiadtler 
and  (he  bile  ducts.  The  disease  causes  the  destruction  of  great  numbere  of 
the  epithelial  cells  of  the  mucous  meml)rane,  with  a  resultant  production  of 
clioU'slerin.  and  of  a  compound  of  lime  with  bilirubin,  llius  are  ftirnut] 
friabU-  manset*  of  detritus,  which  are  ^rradually  changed  into  jrallstnni^,  in 
the  inlcrior  of  whii-h  it  is  still  poHsible  nt  an  early  stage  to  dernoustrate  the 
original  ptilt^iceuus  mass.  As  tlie  cholesterin  and  the  compound  of  lime  willi 
bilirubin  continue  lo  form  by  crystallization,  and  fresh  deposits  of  firm  mate- 
rial takes  pliuc,  the  stnne  gradually  grows  harder  and  larger.  Very  often, 
also,  IIktc  is  added  at  this  stage  a  dejiosit  of  carbonate  of  lime.  The  rause 
of  the  original  litlmgunous  catarrh  is  not  known.  Perhaps  the  mere  mocimn 
ieal  obstruction  of  bile  ia  causative,  perhaps  infection.  In  particular,  the 
liacicrium  roll  fnimnune,  wliich  originates  in  the  intestines,  seems  to 
important^ — or  at  least,  if  not  this,  n  very  similar  kind  of  Imcillus.  If  t 
8up|>f>sition  were  confirmed  that  infoition  of  this  sort  is  a  factor,  it  woul 
also  !»e  natural,  as  shown  by  what  has  been  previously  stated^  to  consider  UiAt 
such  an  infection  would  have  an  influence  upon  the  bile  itself. 

We  have  rather  more  knowledge  as  to  predisjKising  causes  than  about  the 
chcmirul  processes  involved  in  the  formalism  of  gallstones.     Age  seems  to 
an  important  factor.     The  great  majority  of  patients  are  over  forty.     Gall 
Btones  are  raucli  less  frequent  between  twcinty  and  forty  years  of  age,  although 
we  have  not  very  infrequently  observed  typit-al  cholelithiasis  in  younger  indi 
viduals.  and  even  occasionally  in  children.     One  reason  why  elderly  peiiple  are 
8o  liable  to  this  trouble  is  said  to  be  the  senile  weakness  of   the    muscul 
libers  of  the  gall  bladder.    Thus  stagnation  and  retention  of  bile  are  promo 

Sex  also  has  a  decided  influence.  All  authors  agree  that  gallstones  ara 
more  frequent  in  females  tlian  in  males,  the  proportion  Wing  alniut  threes  to 
two.  An  explanation  of  this  fact  has  l)een  sought  in  the  sedentary  life  of 
women,  and  particularly  in  the  njechanical  effect  of  women's  clothes  and  tight 
lacing  imjieding  the  outflow  of  bile.  It  is  a  fact  wliich  certainly  dc^servea 
consideration  that  we  are  very  apt  to  find  gallstones  and  a  corset  liver  in  the 
same  individual.  Far  mon-  iui|MirlHnl.  still,  appears  to  UB  the  influence  of 
pregnancy.  With  <'omparativc  frtftpiency  the  first  attacks  of  colic  Rp|>ear 
during  pregnancy  or  the  ])ueriM'rium.  At  any  rate,  gallstones  are  found  in 
women  who  have  borne  children  nnicli  oftener  than  in  childless  women. 

Much  has  been  said  about  certain  peculiarities  of  constitution,  in  tlieir 
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reliiiion  to  the  formation  of  gallstoues;  ami  it  is  asserted  IhuL  the  luoik'  of 
Jife  Jiiay  favor  their  development — h»  when  too  niurh  fi:M)d  is  taken,  particu- 
larly Jill  oxfi'Hs  of  fat  and  meat,  aud  when  there  is  insulficient  Imdily  exereise. 
In  general,  statements  of  thi.s  sort  iiiu^t  ho  viewed  with  much  HUKpieion ;  still, 
we  rannot  dt-ay  that  efiolelithiasis  is  seen  with  striking  frequeney  in  ohe.Be 
women,  and  that  thii  trouble  seems  to  he  scniiewliat  more  eonunon  amonjj  tlie 
favored  classes  than  among  the  fjonr.  Tlic^re  often  seems  to  Ix'  an  hereilitary 
prediHjJOHitinn  tn  pillntones,  whirh  fact  nWi  points  to  constitutional  caui^eH. 

It  has  been  nniil  that  there  is  a  relation  between  cliolelitfiiuHtfi  and  gout, 
arterioseleroHis,  and  other  diseases.  This  is  not  at  all  certain,  thongli  wortliy 
of  nule.  It  is  an  interesting  fact  tliat  somehnies  the  Hanie  individual  liaa 
gallstones  and  renal  ealcjili. 

In  rare  eases  there  may  l>e  disease  of  the  liver  and  of  the  Idle  duets  tliem- 
Belves,  leading  to  persistent  ohstnietion,  and  thus  causing  gallstones. 

The  reversed  relation  is  very  much  more  important,  namely,  that  gall- 
Btones  may  lead  to  secondary  diseases  of  the  liver,  such  as  carcinoma,  biliary 
cirrhosis,  and  suppurative  hepatitis. 

Occnrrence  and  Chemical  and  Physical  Properties  of  Gallstones. — The 
place  where  gallstones  are  most  frerjuciitly  fonned  and  found  is  the  gait  blad- 
der. We  may  find  in  it  any  nundier,  from  one  or  two  up  to  a  luindred  and 
more.  The  size  varies  from  thai  nf  a  gniin  of  sand  to  that  (if  a  hen's  egg. 
The  large  stones  may  eonipletely  fill  the  gall  bladder;  and  soiuotinies  the 
smaller  stones  are  numerous  enough  to  till  it  also.  The  stones  usuiilly  lie 
free  in  the  hladder,  although  exceptionally  they  nvay  he  foujid  adherent  to 
its  walls.  Rarely  the  bladder  preseuts  a  diverticulum,  in  which  a  stone  has 
InHju  formed.  The  lining  membrane  of  the  viscijs  often  presents  (piite  n  severe 
calfirrlial  inflaniiuatiou.  This  may  have  preceded  the  fornuitiou  of  the  etoue 
(ride  suprtt)^  but,  on  the  other  hand,  it  may  have  developed  as  a  result  of 
the  mechanical  irritation  of  the  mucous  membrane  occasioned  by  the  concre- 
tions or  hy  Bwondary  infci'tions  intluencos.  A'ery  often  the  wall  of  the  gjill 
hlndder  and  the  neigliboving  tissues  are  atTected  hy  mild  or  even  severe  inllam- 
matory  processes,  suppunition,  adhesive  peritonitis,  necrnsis,  perforation,  and 
BJmilar  lesions  (vide  infra). 

Stones  wliich  are  found  in  the  larger  hile  ducta  are  not  formed  in  them, 
but  they  have  becftme  wedge*!  in  ttteni  while  on  their  way  to  the  intestine. 
Sometimes,  however,  stones  are  formed  in  the  liver  itself  (*'  Jiepatic  calculi  ■'). 
These  are  seldiun  primary,  hut  are  usually  the  result  of  hilinry  obstnu'tion 
because  of  persistent  stenosis  of  the  common  duet,  Ilepatic  gallstones  of  this 
sort  may  reach  a  diameter  of  a  lialf  to  one  centinu-ter.  In  sueli  cases  the 
small  intrahepatic  bile  duct^  are  usually  a  good  deal  wiilened;  or  occanionally 
they  present  niches  in  which  the  stones  lie.  As  a  rule,  the  hojmtic  parenchyma 
Burronnding  tiie  stone  is  in  a  state  of  chronic  or  acute  purulent  inflammation 
(ride  ittfm). 

In  form,  gnllstones  vary  infinitely.  The  smallest  are  irregtilar  masses,  well 
described  by  the  name  of  "^'gall  sand."  The  larger  stones  are  more  or  less 
round,  oval,  or  polyhedral.  The  polyhedra  are  usually  due  to  the  mutual 
ndjbing  and  pressure  of  a  number  of  stones  upon  one  another.  In  color,  the 
stones  vary  according  to  the  amount  of  pigment  they  contain,  from  almost 
black  or  dark  brown  to  a  lighter  greenish  or  bright-yellow  shade.     A  fresh 
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a  long  time  by  mild  disturbances  {vide  sujna),  although  these  latter  often 
receive  little  attention,  and  are  apt  to  tw  misinterpreted. 

The  typical  attack  of  biliar}'  colic  begins  either  with  absolute  eufldenness 
or  after  t-onie  aliglit  prtidromata,  eucli  as  chilliness,  nausea,  aiul  nialai!*e.  It 
may  occur  at  any  time,  day  or  nigliL.  The  comparatively  frequciil  Budden 
appearance  of  the  pains  in  the  evening  hours,  or  even  during  the  night  in 
sleep,  is  particularly  chanicteristic.  Usually  there  is  no  exciting  cause  U>  be 
discovered.  Soiucliinos  tiie  paroxysm  is  preceded  hy  a  siligfil  injury  or  8onie 
other  hannfiil  inthicncc,  Kuch  an  errors  in  diet,  mental  excitement,  nnd  the 
like.  T!ie  chief  symptom  of  the  attack  is  the  pain.  This  may  be  extreme 
from  the  start,  or  it  may  begin  mildly  and  tlien  rapidly  or  shiwly  become 
extreme.  Usually  the  patient  refers  the  pain  chiefly  to  the  epigastrium  and 
to  the  right  liypnt'hondrium,  but  from  here  it  radiates  into  the  left  m\i\  the 
back,  t]ic  iihoubJers,  nnd  even  the  right  arm,  and  much  more  rarely  ilown 
into  the  hypogastrtum  and  the  thighs.  In  some  paroxysms  the  pain  increases 
to  extreme  severity;  and  convulsive  movements  have  been  repeatedly  ob- 
served, particularly  in  nervous  persons,  as  a  result  of  the  pain.  Some  pah'enta 
assume  the  most  peculiar  positions,  such  as  doubling  themselves  up  to  dull 
tiie  pain.  The  pain  may  be  accompanied  by  nausea,  eructations,  and  repeated 
vomiting.  The  vomitus  usually  consists  of  Btnmgly  bile-colored  fluid  and 
food  remnant,s.  The  bowels  are  usually  constipated,  but  sometimes  there  is 
diarrhea.  The  constitutional  disturbaut-e  is  marked;  the  patient  feels  ex- 
tremely feeble  and  exhausted,  and  gives  the  impression  of  anguish  and  col- 
lapse. The  pulse  is  small,  usually  accelerated,  hut  Bonu^timea  infrc(]ucut. 
The  bodily  temperature  is  normal  in  a  part  of  the  eases;  often  there  is  slight 
fevt^r,  and  sonicfimes  a  considerable  rir^e  of  tcmpnrnture,  to  104°  V.  {  10'^  C) 
ami  more.  Al  the  beginning  of  tiie  attnik,  nnd  al^o  later,  there  is  apt  to  l>e 
chilliness,  or  a  well-marked  rignr ;  and  this  is  often,  hut  not  Invariably^  asso- 
ciated with  higli  fever. 

Upon  o!)j\N-t!ve  examination  <>f  ilie  abdomen  we  fuul  its  upi>er  portron, 
partirularly  the  region  of  the  liver  and  gall  bhnlder,  slightly  [ironiincnl  or 
even  markedly  so.  The  same  region  is  sensitive  to  jiressnre,  and  this  tender- 
ness may  be  difTuse  or  localized.  Sometimes  the  point  of  greatest  aensitivo- 
ness  is  in  the  back  to  the  right  of  the  lower  dorsa!  vertehne  (Boas).  Some- 
times an  enlargement  of  the  liver  can  be  distinctly  made  out  (viile  infra), 
and  sometimes  when  the  abdominal  walls  are  yielding  we  can.  upon  careful 
palpation,  feel  the  enlarged,  tense,  and  tender  gall  bladder  (vide  infra).  In 
exceptional  cases,  it  is  claimed  tliat  we  can  even  feel  the  grating  of  the  stones 
upon  one  another,  and  with  a  stethosco[ie  hear  the  crepitation  thus  produced; 
but  in  other  rases  it  is  impossible  to  uuikc  nut  with  certainty  any  change, 
either  ii\  the  liver  or  the  gall  bladder;  or  the  abdominal  walls  may  l>e  so  thick 
and  rigid  that  a  good  examination  is  impossible.  In  any  case  of  this  sort  the 
physician  looks  with  special  attention  for  the  ap|>earancc  of  jaundice.  Even 
a  slight  icteric  hue  of  the  eyes  and  the  skin  is  important,  for  the  a])peurauce 
of  jaundice  is  often  decisive  in  leading  to  an  absolute  diagnosis.  Sojuetimea 
the  jaundice  is  very  marked;  in  aneh  cases  the  urine  contains  an  ahundanci* 
of  bile  pfgiiient.  It  cannot,  however.  Ih--  too  nnndi  insisted  upon  that  it  is  hy 
no  means  exceptional  to  have  no  jaundiee  at  all  tn  an  attark  of  biliary  colic 
{vide  infra).    Not  very  rarely,  the  icteric  discoloration  of  the  skin  is  absent, 
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while  the  examination  of  the  urine  distinctly  ehowB  Bonie  bile  pigment.  Ikfi- 
ing  of  the  ekin  is  quite  frequent  with  or  without  marked  jaundice.  TV 
Blools  in  continuous  biliary  ohslnu'tion  l>«'ome  light,  acholic,  and  fatty.  Wni 
regard  to  finding  gallKtones  in  the  fe<^8,  vide  infra. 

The  duration  of  an  attack  of  biliary  colic  vajies  greatly.  Many  atticfc 
last  merely  a  few  hours  or  a  day;  more  severe  attacks  continue  two  to  fwr 
days,  and  even  much  longer.  It  is  equally  impo!^!!ible  to  Oi^tablinh  any  niu- 
versal  rule  as  to  the  frequency  with  which  the  attacks  recur.  Soinelirots  a 
Bccond  attack  will  come  after  a  short  interval;  sometimes  not  until  month* or 
years  have  elapsetl.  Not  infre<]uently  there  will  l»e  several  attacks  in  cJu« 
succession,  and  then  none  for  a  long  time;  or  there  may  never  be  any  niorr- 
Again,  the  early  attacks  of  simple  colic  may  Ik?  followed  later  by  a  complicated 
disorder,  due  to  one  of  the  numerous  sequelae  to  which  gallstones  may  lead- 

We  intend  to  discuss  the  remote  results  of  gallstones,  but  M-e  must  firrf 
answer  the  question;  Wiat  abdominal  prwesses  occasion  the  attacks  of  bilian 
colic,  of  which  wc  have  just  presented  the  clinical  picture?  Until  within  i 
few  years  the  answer  to  tliis  question  seemed  very  simple.  Almost  all  authori- 
ties conceived  that  the  attack  was  due  mainly  to  the  moving-  about  of  the  c*l- 
cuH  and  tltcir  exjiulsion.  It  was  said  that  the  stones  movcni  into  the  cr«tic 
duct  bccuuHc  of  their  own  Mvifjht,  tlic  pressure  of  the  diaphragm,  and,  a!' '■ 
all,  the  contrartious  of  the  gall  bladtler;  and  being  once  in  the  duct,  thev  «^i' 
forced  along  through  the  cystic  and  the  hepatic  ducts.  The  attack  was  fiic- 
eessfiiUy  endetl  when  at  last  the  concn'tion  escaped  from  the  coiuinon  duct 
into  the  duodenum.  The  incarceration  of  the  stone  in  the  common  duct  nccct- 
sitated  jaundice.  If  tlie  stone  stopped  in  the  cystic  duct,  or,  as  was  often  sup- 
posed to  he  the  case,  went  back  into  the  gall  bladder  again,  there  would  be  d 
jaundice. 

This  old  doctrine  of  the  causes  of  biliar>'  colic  has  lately  }H?en   modified' 
and  extended  in  many  impnrlant  points.    This  has  been  particularlv  the  result 
of  the  experiences  of  various  surgeons  (Riedel,  Kehr,  Kiirte,  and   others)  ia 
the  operative  opening  of  the  stone-tilk^d  gall  bladder  and  the  biliary  passa^rs 
Even  now  it  must  be  confessed  that  small  stones  can  be  driven  from  the  <mll 
bladder  through  the  cystic  and  common  duets  into  the  intestine  in  the  wa 
above  mentioned.    If  the  stone  is  very  small,  its  passage  may  take  place  almost 
without  symptoms,  and  produce  only  slight  signs  which  can  scarcely  be  d 
nitcly  interpreted.    The  passage  of  somewhat  larger  stones,  however,  produ 
typical  attacks  of  biliary  colic  in  the  older  sense.     In  our  opinion  many  co 
parntively  brief  attacks,  often  re|>ealed,  very  painful,  and   accompanied  by] 
vomiting  and  slight  jaundice,  can  scarcely  be  otherwise  interpreted.     We  be-, 
lieve  that  the  cliief  cause  of  the  pain  are  the  cramp-like  contractions  of  t 
smooth  muscle  fibers.     In  other  cawis,  l>eside8  the  mechanical  obstruction  o: 
the  stone,  there  is  an  inflammatory  process,  or  tlie  inflammation   rnav  occi 
primarily  without  any  previous   impnctiim  of  the  calculus.      Riedel   depi 
these  processes,  which  take  place  with  particular  frequency  as  follows;  So  lontf 
as  the  stones  in  the  gall  bladder  remain  there  without  exciting  any  socondaij. 
change,  and  so  long  as  the  bile  flows  freely  around  Ihem.  in  and  out,  there  a 
no  clinical  symptoms,  although  there  is  very  often  n  gradual  development  a 
wlmt  is  called  dropsy  of  the  gall  binddcr.     If  ii  stone  enters  the  nock  of  thel 
bladder  and  there  increases  in  size,  or  if  the  cystic  duct  becomes  obstructed  b| 


BILIARY   CALCULI 


675 


the  swelling  of  lU  moiuIiniiK',  tlii.ii  llic  eritraiuv  of  the  bile  into  tlie  gall  hUu\- 
dcT  is  imj*L'tletL  The  foristilui'iits  of  tlie  bik'  whieh  is  in  it  arc  aSsorljod.  and 
the  coiikMU^  of  the  gall  KlaihkT  ciiangi'  to  a  yellowish  st^ninu  wliicii  inav  finally 
be  almost  colorless.  Tliir;  j)rocusij  often  goeji  on  without  any  symjftoiufi.  hut 
frequently  there  are  eliglit  suggestions  of  chronic  inHamiimtion.  The  wall  of 
the  gall  bladder  becomes  thickened;  there  may  he  a  gradual  formation  of 
nianifnlil  udhejiions  between  the  ^^eruus  coat  of  the  gall  bladder  and  the  neigh- 
boring parts,  suuli  as  the  ouientuni,  duodenum,  or  transverse  colon;  and  these 
adhe&ions  are  in  many  ca.<cy  the  cause  of  the  mild  and  indefinite  pains  and 
other  unpleasant  sensations  of  which  many  patients  with  gallstones  complain 
for  a  long  time  previous  to  their  first  genuine  attack.  When  a  gall  bladder 
has  been  rhnnged  in  this  way,  tliere  is  linhilitv  to  freijuent  and  sudthii  aeiite 
iullummalory  symptoms;  acute  eahnloua  cholec-ystitis  is  the  true  anatomical 
huisis  of  biliary  colic.  These  inilammatory  gallstone  attacks  are  soMiitimes 
mild  and  of  short  duration,  but,  as  a  rule,  they  last  longer  than  the  attacks 
due  to  impaction  alone.  They  may  last  several  day:',  and  arc  often  assr)ciated 
with  t'levatiofts  of  temperature  and  signs  of  peritoneal  irritation.  The  excit- 
ing cause  of  these  acute  inflammations,  which  often  recur  or  show  exacerba- 
tions, is  probably  some  infectious  agent  derived  from  the  intestine  (Haciennm 
coli),  or  oeeasi(>nally,  perhaps,  from  the  tonsils  or  from  some  other  place,  and 
entering  (he  gall  bladder  by  way  of  the  hlood  (di[)lococci,  streptococci).  Fre- 
quently, in  these  attacks,  there  ia  no  niigration  and  expulsion  of  the  caleuli 
into  the  intestine,  and  Kicdcl  classities  them  as  "  unsuccessful  gallstone  colic." 
They  are,  of  course,  as  a  rule,  not  associated  with  jaundice.  If,  however,  the 
«tone,  situated  at  the  neck  of  the  gall  ldadder»  is  small  and  the  cystic  duct 
patent,  the  ptone  is  pupheii  on  by  the  pressure  jof  the  inflnnimatory  exudation 
which  collects  behind  it.  We  liuve  now  the  jmin  due  to  the  inllauimatiun  and 
also  that  due  to  the  incarceration  of  the  stone,  and  as  soon  as  the  stone  reaches 
the  common  duet,  and  for  a  time  ijlocks  the  discharge  of  bile,  we  have  ob- 
structive jaundice.  If  tlic  stone  is  successfully  driven  through  the  common 
duct  into  the  duodenum,  the  pain  and  inllamuiation  usually  promptly  cease. 
By  careful  search  we  may  iind  one  or  more  stones  in  the  feces.  In  brief,  we 
have  to  deal  with  a  so-called  "successful  "  attack  of  biliary  colic.  The  dis- 
tinction between  unsuccessful  and  successful  attacks  is,  of  course,  not  always 
S4*lf-evident ;  hut  it  sliould  tte  notinl  that,  according  to  Uii-^li'l,  unsuccessful 
attacks  are  much  more  freipjent  than  the  successful.  It  is  true  that  in  the 
successful  attacks  there  is  alway.^  jaundice,  and  in  the  unsuccessful  attacks 
there  ia  usually  nn  jaundice^  yet  this  crit-erion  is  not  absolute,  because,  as 
Riedel  was  the  first  tn  point  out.  jaundice  may  occasionally  be  present  in  the 
unsuccessful  attaeks.  In  such  a  case  the  jaundice,  of  course,  is  not  due  to 
closure  of  the  common  duct  by  a  stone — that  is,  it  is  not  lithogenous,  but  it  is 
inflammatory.  The  catarrhal  inflammation  of  the  gall  bladder  may  sometimes 
extend  to  the  bile  duct-s  and  pmduce  jauiuliee,  because  of  intlammatorv^  swell- 
ing of  the  common  or  hepatic  duct. 

These  nicehanical  and  reflex  processes  and  this  simple  cholecystitis  or 
cholangitis  (inflammation  of  the  bile  ducts)  do  not  by  any  means  comprise 
all  of  the  pathology  of  cholelithiasis.  In  many  cases  there  is  not  a  simple 
cholecystitis  or  cholangitis,  hut  a  pnndent  infiammation,  which  is  either  puru- 
lent from  the  start  or  a  sequel  to  a  serous  exudation.    Tliat  bacteria  are  factors 
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in  this  process  there  can  l>e  no  iloubt  The  condition  now  pre»enM  t>  t 
loujrcr  a  simple  atttick  of  <o\'h\  hut  a  far  nu»ro  sewn?  nnij  piT«ij*lo)i' 
tional  disturlmncf,  aK^wiad'd  with  pain  in  the  hepatic  re^^inu,  votti'i  _. 
&lbly  jaundice,  and  verv  likelv  ^igns  of  enlargement  of  the  gall  bladder  aDtiiW 
liver.  There  are  hi^^h  fever  (often  aceouipanied  with  rigorif).  gt'neral  pitwtf* 
lion,  and  cerebral  syinplonis.  In  inihler  cahcs  tliere  is  only  n  purulent  rhotr- 
cystitifi.  In  the  severer  cases  there  is  a  ])iirulent  diffuse  cholanjbritis  aionf.  nf 
com!>inwl  with  punilent  inltammotion  of  the  gall  hhidder.  To  enumerate  htr 
all  the  possihilities  of  the  condition  ift  impossiMe.  Even  ecvore  doran^oiflii 
of  this  sort  is  not  incompatible  with  spontaneous  recovery,  bat  in  wn* 
eases,  if  it  is  too  late  for  surgical  aid,  there  is  general  septic  infection  am; 
death. 

A  number  of  other  sequelae  of  gallstones  may  develop  as  a  result  of  ibf 
impaction  of  the  stone  in  the  bile  ducts,  l>e  it  in  the  cystic  or  in  the  comm"i 
duct.     If  the  stone  lndj;es  in  the  cystic  duct,  there  usually  develops  a  Iw^, 
often  pear-siia[»ed  jincJ  palpalde  tumor  of  the  jjnll  hhulder,  the  so-called  drop^r 
of  the  gall  bladder.    If  the  stoue  lodge?  in  the  common  duct  there  is  ustuUy 
long-continued  jaundice  with  biliary  congt^tion  in  the  liver,  which  nmy  ti'   " 
lead  In  the  so-called  secondary  biliary  cirrhosis  of  the  liver.     As  n  t*^v. 
KCcundary  enlargement  of  the  common  bile  duct,  slight  changes  in  j»oi*itioin'i 
the  ytone,  etc.,  the  passage  of  bile  may  again  become  free  for  a  longer  on 
sbortLT  time.     Tliis  explains  the  frequent  variations  in  the  intensity  of  thf 
jaundice  despite  a  continuous  impaction  of  the  calculus  in  the  coniinon  durt 
Quite  frctjuently,  even  wilhntit  jietunl  suf>puration,  an  intcrniittont   fever  de- 
velops as  a  result  of  secondary  infectinn  {fievre  hrpntuiue  inierrnitianif).    Wf 
may  only  assume  the  pn»sencg  of  advanced  Rup])uration  when  wvere  gencrtl 
septic  symptoms  are  present.    Thc^e  occur  especially  when  there  is  a  considor- 
ahlc  pressure  necrosis  of  the  surroiirding  tissue.     This  immediately  -• 
doi^r  to  inHammatory  germs,  and  results  in  secondary  suppuration,  ^^  i 
1m?  either  ditfuse  or  localized.     In   the   worst  cases  there  may    be    pumlrnt 
phlebitis  of  an  abdominal  vein,   with  metastatic  abscesses  in    other  orirrin^ 
Those  cases  without  actual  perforation  occasion  merely  chronic  inflamni;! 
adhesions  and  contractions  in  the  vicinity  of  the  bik^  duct. 

Precisely  similar  consequences  may,  however,  arise  from  stones  which  are 
situated  in  the  gall  bladder  itself  (usually  at  its  neck),  with  a  eonsrqurnt 
suppurative  infection  of  the  neighboring  parts.  Perforation  into  the  a 
domiual  (avity  leads  to  purulent  peritonitis.  If  adhesions  have  aln*iidv  U' 
fornH*d,  as  is  usually  tlie  case,  there  may  Ite  perforation  in  any  one  of  ma 
directions,  cither  outward  with  ehca|>e  of  the  pus  and  often  the  gallstones,  a' 
p<'rbaps  with  the  formation  of  a  biliary  fisttda,  or  into  the  transverse  colon 
more  rarely  into  the  stomach,  the  ]K)rtal  vein,  or  the  urinary  tract ;  but  chi 
in  relative  frequency  and  imfMirtance  is  perforation  from  the  neck  of  the 
bladder  into  the  duodenum,  for  this,  as  Virchow  and  Fiedler  have  pointed  o 
is  the  must  common  way  by  which  large  gallstones  reach  the  intet-iline  a 
come  to  be  discharged  with  the  feces.  Many  of  these  processes  may,  un 
favorable  cirrimistiinces,  lend  to  spontaneous  recovery  from  cholelilhiasis.  T 
gall  bladder,  under  the  influence  of  suppuration,  may  finally  complelciv  shri 
up,  perhaps  retaining  in  it^  folds  one  or  more  calculi;  but  much  oflener. 
there  is  no  prompt  surgical  intervention,  the  termination  is  unfavorable.    Th 


BILIARY   CALCUU 


677 


0 


associated  clinical  coudilions  are  manifold  aiid  tiioy  cnnnot  ho  sketched  in  de- 
tail, and  the  end  may  come  in  an  acute  and  stormy  manner,  or  after  a  long 
illness  marked  l)y  tiiany  fluc-tuatioud.  Still,  we  feel  Ixmnd  ta  emphasize,  in 
cloning',  thiil  tlu*  fn'i|UiTi('y  r>f  Llnsf  many  grave  results  of  cholelithiasis  which 
wo  have  luoiitiont'd  inu.st  not  Ijc  ovurestiiiiuted.  In  enmpaii>'>n  with  the  ex- 
tremely great  niuulwr  of  galistones  which  produce  eitlicr  no  symptoms  at  all, 
or  none  which  suggest  danger  to  life,  the  severe  cases  of  purulent  inilammation 
after  ehnlelithiasis  are  few.  Auotlier  severe,  hul  foilunately  likewise  very  rare, 
seijuel  of  large  gallt^tones  is  iatesliuul  ohstruction  from  imiiaetiou  of  the  stone 
in  tlie  intestine.     This  has  already  hcen  referred  to   (page  (il5). 

Bi^^uosiK. — It  is  evident  from  what  has  been  alreiuly  Hutd  that  often  the 
diagnosis  of  eholclilhiusis  is  easy  and  indubitable,  while  in  oilier  eases  the 
symptoms  and  course  of  the  disease  nrc  obscure  and  nmhiguoiis.  The  attacks 
of  eolic  are  certainly  the  most  characteristic  symptom.  We  shonid  therefore 
make  it  a  rule,  in  case  of  severe  paroxy^^mal  pain  in  the  region  of  the  stomacli 
or  liver,  to  think  of  the  possibility  of  gallstones,  and  to  try  to  rliseover  by  a 
most  careful  inquiry  if  the  pains  can  be  explaineil  hy  a  cholelithiasis.  The 
aphorism  of  Vvl  a]»[)lies,  above  all,  to  gallstones:  "Qui  hejxe  interrogat  bene 
diagnoscii I  **  The  itiain  points  to  l)e  elicited  are  the  sudden  onset  of  the  pain 
in  the  later  aftenioon  hours  or  at  night  without  particular  cause,  their  great 
severity,  their  relatively  short  duration,  their  association  with  vomiting  and 
chills,  and  their  radiation  to  the  back  and  shonhli-rs.  Furthermore,  we  nmst 
investigate  the  occurrence  of  previous  attacks,  a  possible  licreditary  prediepo- 
fiitioUj  and  the  presence  of  special  a^tiological  factors,  such  as  pregnancy 
[typhoid  fever],  etc.  If  an  attack  of  this  sort  is  associated  in  even  a  slight 
degree  with  jaundice,  the  diagnosis  is  usually  perfectly  clear.  If  ttiere  is  no 
jauiulicc — and  fre<iucntly  lliere  is  none — the  diagnosis  is  less  certain,  but  stdl 
it  caji  often  enough  be  correctly  yitspcctcd  because  of  the  general  character  of 
the  painful  attack,  and  llie  subsequent  period  of  complete  freedom  from  pain, 
as  distingnisfied  from  the  pains  of  gastric  ulcer. 

In  our  objeclive  examination  we  must  (irst  look  for  local  tcndnrncss  in  t}ie 
region  of  the  gall  hladiler,  and  then,  above  all,  the  existence  of  a  palpatde 
tumor  of  the  gall  bladder  or  an  enlargement  of  the  liver.  In  examining  it 
is  best  to  place  the  left  hand  behind  the  right  lumbar  region  of  the  patient, 
an<l  by  pressure  to  try  to  [msh  the  liver  forward  wliile  deep  palpation  is  care- 
fully made  witb  tlie  right  band.  The  gall  l)Iad<ler  often  only  becomes  pal- 
palfle  on  deep  inspiration.  The  Hver  itself  may  l>e  unchanged  or  enlarged 
on  account  of  biliary  ohstnnition  or  inflammatory  swelling.  As  has  been  men- 
tioned, a  corset  liver  is  often  found  in  chojclitbiasis.  (Vcasionally  tliat  por- 
tion of  tbe  liver  wliicb  is  over  the  gall  bhuhier  is  unusually  enlarged  down- 
ward (sr>-called  RicdeFs  lobe).  Sometimes  tbe  neck  of  the  gall  bladder  is 
considerably  elongated,  so  tliat  the  gall  bladder  itself  forms  an  elongated, 
freely  movable  tumor,  that  may  easily  be  confused  with  a  movable  kidney,  or 
even  with  a  movable  carcinoma  of  tbe  pylorus  or  intestine. 

After  we  have  decided  tliat  an  existing  attack  oC  pain  is  the  result  of  gall- 
atone  disease,  we  must  tfien  decide  further  whether  we  have  to  deal  with  a 
simple  colic  or  with  an  inflammatory  compliealion,  such  as  cholecystitis, 
cholangitis,  or  pericystitia.  In  this  regard  the  most  important  differential 
points  are  the  duration  of  tbe  attack,  the  presence  of  fever,  the  local  rigidity 
48 
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while  the  examination  of  the  urine  distinctly  shows  some  bile  pigment.  Itch- 
ing of  the  fikin  is  quite  froqueut  wftli  or  without  markod  jaundice.  The 
stools  in  continuous  biliary  obstruction  become  light,  acholic,  and  fatty.  With 
regard  to  finding  gallstones  in  the  feces,  vide  irtfra. 

The  duration  of  an  attack  of  biliai7  colic  varies  greatly.  Many  attacb 
last  merely  a  few  houri^  or  a  day;  more  t^evere  attacks  continue  two  to  four 
dayB,  and  even  much  longer.  It  is  equally  impossible  to  establit^h  any  uni- 
versal rule  as  to  the  frequency  with  which  the  attacks  recur.  Sometimes  a 
second  attack  will  conic  nfter  a  short  interval ;  sometimes  not  nnt.il  inonthii  or 
years  have  elapsed.  Xot  infrequently  there  will  l)c  several  attacks  in  do?? 
Bucceseion,  and  then  none  for  a  long  time ;  or  there  may  never  be  any  innr*. 
Again,  the  early  attacks  of  simple  colic  may  be  followed  later  by  a  complicated 
disorder,  due  to  one  of  the  numerous  st^quolie  to  which  gallstones  may  lead. 

We  intend  to  discuss  the  remote  results  of  gallstones,  but  "We  must  first 
answer  the  question:  What  abdominal  process(»s  occasion  the  attacks  of  biliirr 
colic,  of  which  we  have  just  presented  the  clinical  picture?      Until  within  a 
few  years  the  answer  to  this  question  seemed  very  simple.    Alnnost  all  authori- 
ties conceived  that  the  attack  was  due  mainly  to  the  moving  about  of  tlie  -  a'- 
culi  and  their  expulsion.     It  was  said  that  the  stones  moved   into  the  c\-;ii. 
duct  because  of  their  own  weight,  the  pressure  of  the  diaphragm,  and,  aboi 
all,  the  contractions  of  the  gall  bladder;  and  being  once  in  the  duct,  they  wci 
forced  along  thnuigli  the  cystic  and  the  hepatic  ducts.     The  attack  was  su( 
ccMsfully  ended  when  at  last  the  concretion  escaped  from   the   common  dur 
into  the  duodenum.    The  incarceratitm  of  tiie  stone  in  the  common  duct  nccts- 
sitated  jaundice.    If  the  stone  sto]>ped  in  the  cystic  duct,  or,  as  was  often  sai] 
po^ed  to  be  t!ie  case,  went  back  into  the  gall  bladder  again,  there  would  be 
jitnndiee. 

This  old  doctrine  of  the  causes  of  biliary  colic  haa  lately   lx>en   modifii 
and  extended  in  many  important  points.    Tliis  has  been  particularlv  the  resuK 
of  the  experiences  of  various  surgeons  (IJiedel,  Kehr,  Korte,  and  othere) 
the  (>|H'rntive  operung  of  the  stone-filled  gnll  bladder  and  the  hiliarv  passm 
Even  now  it  must  be  confessed  that  snia!l  stones  can  be  driven  from  the 
bladder  through  the  cystic  and  common  duets  into  the  intestine  in   the  wai 
above  mentioned.    If  the  stone  is  very  small,  its  passage  may  take  place  almc 
without  symptoms,  and  produce  only  slight  signs  which  can  scarcely  be  dej 
nitely  interpreter^    The  passage  of  somewhat  larger  stones,  however,  produt 
tyi)ical  attacks  of  biliary  colic  in  the  ohler  sense,     In  o\ir  opinion   many  coi 
paratively  brief  attacks,  often  repeated,  very  painful,  and  accompanied 
vomiting  and  slight  jaundice,  can  scarcely  be  otherwise  interpreted.     We 
lieve  that  the  chief  cause  of  the  pain  are  the  cramp-like  contractions  of  tl 
smooth  muscle  fibers.     In  other  eases.  l>esides  the  mechanical  obstruction  of 
the  stone,  there  is  an  inflammatory  process,  or  the  inflammation   may  occur 
primarily  without  any  previous  impaction  of  the  calculus.      Riedcl  depict 
these  processes,  which  take  place  with  particular  frequency  as  follows :  So  loi 
as  the  stones  in  the  gall  bladder  remnin  there  without  exciting  any  t^eeondai 
change,  and  so  long  as  the  }»ile  flows  freely  around  them,  in  and  out,  there  ai 
no  clinical  symptoms,  although  there  is  very  often  a  gradual  development 
what  is  ealle*!  dropsy  of  the  gall  bladder.    If  a  stone  enters  the  neck  of  II 
bladder  and  there  increases  in  size,  or  if  the  cystic  duct  becomes  obstructed  bi 
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iht;  HWi'llin^  of  its  nit?nil>riuu%  then  tho  entranec  of  tJic  l>iIo  into  the  gall  Uatl- 
tk'r  is  iniiKsJv'iL  The  constitiifnts  of  i]\o  bile  which  is  in  it  are  absorbed,  and 
i\w  <'*uil4'iiL^  of  the  ^a\\  bladder  chan<;;e  in  a  yolbnvisli  si'niin,  Avhich  nuiy  tinally 
lio  almost  colorless.  This  procet^s  often  goci*  on  without  any  jiyjiiptoinrt.  but 
.  freqiicnlly  there  are  slijjjbt  suggestions  of  chronic  inflammation.  The  wall  of 
the  gall  bladder  boconves  thickened ;  there  may  be  a  gradual  formation  of 
manifold  nilhcsions  between  (ho  serous  coat  of  the  gall  bladder  and  the  neigh- 
boring partii,  such  as  the  oincntunK  duodenum,  or  transverse  colon;  and  these 
adhesions  are  in  many  cases  the  cause  of  the  mild  and  indefinite  pains  and 
other  unpleasant  sensations  of  which  many  patients  with  gallstones  coinfilain 
for  a  long  time  previous  to  their  first  genuine  attack.  When  a  gall  bladder 
has  lu'cn  changed  iu  this  way,  thert*  is  liiibility  lo  rivijucnt  and  sudden  acute 
indaniNiutory  syni])tonis;  acute  calculous  cholecystitis  is  the  true  anatouucal 
basis  of  biliary  colic.  These  inJlamniatory  gallstone  attacks  are  soinelinies 
mild  and  of  sliort  duration,  but,  as  a  mlc,  they  lost  longer  than  tlie  attacks 
due  to  ini[ni<'liiin  iilone,  They  may  Inst  several  days,  nrul  are  often  assoirinteil 
with  elevations  of  tifmperatnro  and  signs  of  peritoneal  irrilation.  The  excit- 
ing cause  of  these  acute  inflammations,  which  often  recur  or  show  exacvrba- 
tious,  is  probably  some  infectious  agent  derived  from  the  intestine  (Hartfrium 
coli),  or  Occasionally,  perhaps,  from  the  tonsils  or  from  some  other  place,  and 
entering  the  gall  bladder  by  way  of  the  blood  (diplococci,  streptococci).  Fre- 
quently, in  these  attacks,  there  is  no  migration  and  expulsion  of  the  calculi 
into  the  intestine,  and  Rie<^Icl  classities  them  rts  "  unsuccessful  gallstone  colic/' 
They  are,  of  course,  as  a  rule,  not  associated  with  jaundice.  If,  however,  the 
stone,  situated  at  the  neck  of  the  gidi  bladder,  is  small  and  the  cystic  duct 
patent,  the  stone  is  pushed  on  by  the  pressure /jf  the  inflnmniatory  exudation 
which  collects  behind  it.  We  have  now  the  pain  due  to  the  intlammation  and 
also  that  due  to  the  incarceration  of  the  stone,  and  as  soon  as  the  stone  reaches 
the  common  duct,  and  for  a  time  blocks  the  discharge  of  bile,  we  have  ob- 
structive jaundice.  If  tlic  stone  is  successfully  driven  through  the  common 
duct  intr»  the  (hiodenum,  t)ie  pain  and  inflammation  usually  promptly  cease. 
By  careful  search  Ave  may  lind  one  or  more  stones  in  the  feces.  In  brief,  we 
have  to  deal  with  a  so-called  "successful"  attack  of  biliary  colic.  The  dis- 
tinction lietwecn  unsiiccessfu!  and  successful  attacks  is.  of  course,  not  always 
self-evident;  but  it  tshould  he  noted  that,  according  to  RiwJel,  unsuccessful 
attacks  are  much  more  fretjuent  than  the  successful.  It  is  true  that  iu  the 
successful  attacks  there  is  always  jaundice,  and  in  the  unsuccesftful  attacks 
there  is  nsunlly  no  jaundice,  ypi  this  criterion  is  not  absolute,  because,  as 
Kivdel  wnfl  the  first  to  j>oint  out.  jaundice  may  occasicuinlly  be  present  iu  the 
unsui-ci'ssful  attacks.  In  such  a  rase  tlic  jaundice,  of  course,  is  not  due  to 
closure  of  the  common  duct  by  a  stone — that  is,  it  is  not  lithogcnous,  but  it  ts 
inflammatory.  The  catarrhal  inflammation  of  the  gall  bladder  may  sometimes 
extend  to  the  bile  ducts  and  protluce  jaundice,  because  of  inflammatory  swell- 
ing of  the  common  or  hepatic  duct. 

These  mechanical  and  rcilex  processes  and  this  simple  cholecystitis  or 
cholangitis  (inflammation  of  the  bile  ducts)  do  not  by  any  means  comprise 
all  of  the  pathology  of  cholelithiasis.  In  many  cases  there  is  not  a  simple 
cholecystitis  or  cholangitis,  but  a  purulent  inflammation,  which  is  either  puru- 
lent from  the  start  or  a  sequel  to  a  serous  exudation.    That  bacteria  are  factors 
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in  (his  prn<»e3S  there  ran  ho  no  douht.  Tlu;  comlltion  now  prosentfd  f* 
lon>(t'r  a  tiiiiiplt'  atbick  tif  colic,  but  a  far  more  sevi^re  aad  porairiteut  corwlitiKJ 
tionnl  disturlmuce,  associatf.**!  with  natii  in  the  ho|»atic  ro^ion.  vomiting,  p*^] 
Bihly  jiiuiulitr,  ami  very  likdy  signs  of  cnlargeiiiont  of  the  gall  bladili^r  and  M 
liver.  There  are  high  fever  (often  aeeoiupaiiied  witli  rij^or:?),  general  pnvtni-| 
tion.  and  eenOiral  syniptoms.  In  milder  eases  there  in  only  a  purulent  rhoi.^ 
cystitis.  In  the  severer  eases  there  is  n  pundent  diffuse  cholangitis  iilone, 
coiiihine^l  with  purulent  intiammalion  of  tlie  gall  bladder.  To  euumerateheal 
all  the  possiitilities  of  the  conditiim  is  inipossihle.  Even  severe  derangeinoU 
of  this  sort  is  iinl  ineompalible  with  spontaneous  recovery,  but  in  sow] 
cases,  if  it  is  too  late  for  gurgieal  aid,  there  ig  general  septic  infection  tn^ 
death. 

A  numlier  of  other  sequela:*  of  gnllstnnes  may  develop  h.s  a  rosnlt  of 
inipnctioji  of  the  stone  in  the  hile  duets,  lie  it  in  tlie  eystic  or  in  the  comtnol 
duct.  If  the  slime  l(nlgt's  in  tlie  cystic  duct,  there  usually  develo|>*t  a  lar;>-, 
often  {H'ar-sliaped  luid  palpaUle  tuiurir  of  tlie  gall  hhidder,  the  so-calleil  dn»p'']f 
of  the  gall  bladder.  If  the  stone  lodges  in  the  common  duct  there  is  usuallf 
long-cnntiuueil  jauiidiee  with  biliary  {'ingestion  in  the  liver,  which  may  tinjiilv 
lead  to  the  so-called  secondary  Ijiliary  cirrhosis  of  the  liver.  As  &  n^ult  ftl 
secondary  enlargement  of  the  common  bile  duct,  slight  changes  in  p«if^it»on  nl 
the  stone,  etc.,  the  passage  of  bile  may  again  become  free  for  a  longer  or  i 
shorter  time.  This  explains  the  frecjuent  variations  in  the  intensity  of  thr 
jaundiee  despite  a  continuous  impaction  of  the  calculus  in  the  ooomion  dafi- 
Quite  frequently,  even  without  aeUial  suppuration,  an  intermittent  fevej  ^^" 
veiops  as  a  result  of  secondary  infection  (fievre  krpaiique  interntilUtnte),  We 
may  only  assume  the  presence  of  advanced  suppuration  when  severe  genpral 
septic  syniptoius  are  present.  These  occur  especially  when  there  is  n  consiil'T 
able  pressure  necrosis  of  the  surrounding  tissue.  This  Immediately  opens  tlw 
door  to  iutlammatory  germs,  and  results  in  secondary  suppuration,  which  mit 
be  either  diffuse  or  localized.  In  the  wOrst  cases  there  may  be  purulent 
phlebitis  of  an  abdominal  vein,  with  metastatic  abscesses  in  other  orgam. 
Those  eases  without  ncfiial  pcrforntion  occasion  merely  chronic  inflnnimalorv 
ailhesioiis  aiul  conlnietions  in  the  vicinity  of  the  bile  duet. 

Precisely  simibir  eonsuipiences  may,  however,  arise  from  stones  which  ar* 
situated  in  the  gall  bladder  itself   (usually  at  its  neck),  with    a  constX|Uent 
suppurative   inftH-tion   of   the   neighboring  parts.     Perforation    into   the  al 
dominal  tavity  leads  to  purulent  peritonitis.     If  adhesions  have  aln^adv 
formed,  as  is  usually  the  case,  there  may  be  perforation  in  any  one  of  nii 
directions,  either  outwar<l  with  esciipeof  the  pus  and  often  the  galUlones,  hi 
poibnps  with  the  formation  of  a  biliary  fistula,  or  into  the  transverse  colon. 
more  rarely  into  the  stomach,  the  portal  vein,  or  the  urinary  tract ;  Imt  rhi 
in  relative  fre«pieney  and  importance  is  perforation  front  tlie  nook  of  the 
bladder  into  the  duodenum,  for  this,  as  Virchow  and  Fieiller  have  pointed  oi 
is  the  most  comtnon  way  by  which  large  gallstones  reach  the   intes.tine  ai 
come  to  be  dischnrgt^d  with  the  feces.     Many  of  these  processes  niav,  und< 
favorable  circuinstiuices,  lead  to  spontaneous  recovery  from  cholelithiasis, 
gall  bladder,  under  the  influence  of  suppuration,  may  finally  ci>mplotely  shrii 
up,  perhaps  retaining  in  its  folds  one  or  more  calculi;  but  much  oftener, 
there  is  no  prompt  surgical  intervention,  the  (ermination  is  unfavorable. 
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asfiociated  clinical  ci>uditions  are  manifold  and  they  cannot  be  Hketcbcd  in  de- 
tail, and  i\w  end  ruay  come  in  an  acute  and  t^torniy  iiuuurt,  op  after  a  long 
illnt'KS  uuirkwl  liy  ninny  thictuations.  Still,  wr  find  hound  tn  cmpliasiaii?,  in 
chitiini;,  Hint  tlu'  frL'<[u<.*ru'y  i*l  these  inuny  grave  results  ()f  cluiU'lilhiasis  whii-h 
\VL'  fiavu  niciitiourd  rnusL  not  Itt;  nvercsii muled.  Jii  roiiifmi  ir^tjii  >vilh  Lho  vx- 
trt'mc'ly  great  number  of  gallstones  which  produce  either  no  ^:ymptonls  at  all, 
or  none  which  suggest  danger  to  life,  tho  severe  cases  of  purulent  inllammation 
after  cholelithiasis  are  few.  Another  severe,  but  fortunately  likewise  very  rare, 
soqijrl  of  large  gallntonc:*  is  intestinal  olistruclion  from  impaction  of  the  stone 
in  the  intestine.     This  has  already  boon  referred  to  (page  (>lo). 

Diagnosis. — It  is  evident  from  what  ha»  been  already  said  that  often  the 
diagnosis  of  cholelithiasis  is  easy  and  indubitable,  while  in  other  cases  the 
symptoms  and  course  of  the  disease  are  obscure  and  ambiguous.  The  attacks 
of  ctilic  are  certainly  the  most  characteristic  symptom.  We  should  therefore 
make  it  a  rule,  in  case  of  severe  paroxysmal  pain  in  the  region  of  the  stomach 
or  liver,  to  think  of  the  possibility  of  gallstones,  and  to  try  to  discover  by  a 
most  careful  incjuiry  if  the  pains  can  iw  eAplained  by  a  cholelithiasis.  The 
aphorism  of  Pel  applies,  above  all,  to  gallstx>nes:  '*  Qni  hvne  inierrvgal  bene 
diagnuscii ! '*  The  main  points  to  k^  elicited  are  the  snilden  onset  of  the  pain 
in  the  later  afternoon  hours  or  at  night  without  particular  cause,  their  groat 
severity,  their  relatively  short  iluratinu,  their  association  with  vomiting  and 
ehiUs,  and  their  radiation  to  the  back  and  shoulders.  Furthermore,  we  must 
invi'siigate  the  oecurrenee  of  previous  attacks,  a  possible  hereditary  predispo- 
p-ition,  and  the  presence  of  special  Eetiological  factors,  sueh  as  pregnancy 
(typhoid  fever],  etc.  If  an  attack  of  this  sort  is  associated  in  even  a  slight 
degree  with  Jaundice,  the  diagnosis  is  usually  perfectly  clear.  If  there  is  no 
janndiee — and  frerpiently  there  is  none — the  diagnosis  is  less  certain,  but  still 
it  can  often  enough  bo  cnrrcetly  suspected  because  of  the  general  character  of 
the  painful  attack,  and  the  subsecpient  period  of  complete  freedom  from  pain, 
as  distinguished  from  the  pains  of  gastric  ulcer. 

In  our  objective  examination  we  must  first  look  for  local  tenderness  in  the 
region  of  the  gall  bladder,  and  then,  above  all,  the  existence  of  a  palpable 
tumor  of  the  gall  bladder  or  an  enhirgement  of  the  liver.  In  examining  it 
is  l>est  to  place  the  left  hand  heiiind  the  right  lundiar  regi<m  of  the  patient, 
and  by  pi*essiire  Lo  try  to  jnish  the  liver  forward  while  dee[>  pal[mtion  is  care- 
fully made  with  the  right  hand.  The  gall  Madder  often  only  liecnmcs  pid- 
I>able  on  deep  inspiration.  The  liver  Ustdf  may  be  uncdiangcd  or  eidargcd 
on  account  of  biliary  obstruction  or  inllammatory  swelling.  As  liaa  l)ecn  men- 
tioimd,  a  corset  liver  is  often  found  in  elmlelithiasifl.  Occasionally  that  por- 
tinn  of  the  liver  which  is  over  the  gal!  blaihler  is  unusually  cnhirgi*d  dmni- 
ward  (po-called  Wiedel's  lobe).  Soinetimos  the  neck  of  the  gall  bladder  is 
considerably  elongated,  so  that  the  gall  bladder  itself  forma  an  ehmgated, 
freely  movable  tumor,  that  may  easily  be  confused  with  a  movable  kidney,  or 
even  with  a  movable  carcinoma  of  the  pyloms  or  intestine. 

After  we  have  decided  that  an  existing  attack  of  pain  is  the  result  of  gall- 
stone disease,  we  must  then  decide  further  whether  we  have  to  deal  with  a 
simple  colic  or  with  an  inflammatory  complication,  such  as  cholecystitis, 
cholangitis,  or  pericystitis.  In  this  regard  the  most  important  differential 
points  are  the  duration  of  the  attack^  the  presence  of  fever,  the  local  rigidity 
48 
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of  the  nbdominal  walls  [and  the  ribs],  and  the  sensitiveness  to  pressure,  iIk 
general  conditiot),  the  voniitiri^,  etc. 

In  a  certain  number  of  casc^,  to  be  sure,  it  will  not  be  possible  to  get  \tt- 
yond  a  n»en.»  suspition  tluit  there  are  gallstones,  and  oceiisionally  it  will  oot 
l)e  entirely  possible  to  avoid  confusion  with  intestinal  colic,  renal  colic,  pan- 
creatic colic,  the  pains  of  a  movable  kiduev,  and  purely  nervous  visceral  neu- 
ralgia; yes,  even  with  arterioBclerotic  and  anginose  attacks,  and  with  tlip 
gastric  crises  of  tabes.  The  diagnosis  is  also  particularly  difficult  when  the 
attack  is  not  a  well-developed  one  uitli  characteristic  symptoms,  but  is  more 
imlelinite  and  suggests  cardialgia.  dyspepsiaj  and  similar  conditions.  A  care- 
ful and  thorough  examination  of  nil  the  organs  tliat  might  be  involved,  such 
as  the  stomach  and  kidneys,  may  in  many  cases  aid  us;  and  often  the  truth' 
is  revealetl  by  the  further  course  of  the  disease,  hut  many  cases  remain  obsi-ure. 
The  b(tpe  tlmt  gallstcmes  might  l>e  recognized  during  life  by  means  of  the 
KiJntgen  rays  lias  only  been  fiiUllleil  in  isolated  instances. 

We  must  say  a  word  about  finding  the  gallstones  in  the  feces.  Of  cour» 
the  discovery  of  the  corpiat  delicti  In  the  evacuations  after  on  attack  of  colic 
makes  the  diagnosis  absolute.  They  are  to  be  searched  for  liy  mixing  the 
stools  with  water,  and  then  passing  them  through  a  sieve.  But,  as  we  hav* 
pointed  out  above,  the  "unsuccessful"  attacks  of  biliary  colic  are  prot)ablT 
much  more  frequent  than  the  "  successfu!."  Perlia|>s  some  gallstones  niav 
also  become  disorganized  in  the  intestine.  We  cannot,  therefore,  be  surprijjed 
that  in  many  cases  of  cholelithiasis  no  stone?  can  be  found  in  the  dejecta,  and 
Jtieilel  is  right  in  maintaining  that  it  is  not  worth  while  to  search  fur  the  i 
stones  except  in  those  attacks  which  are  associated  with  jaundice — that  is,  thosaB 
that  are  not  unlikely  to  be  "'  successful."  It  should  be  pointed  out  further  that 
we  should  i)e  on  our  guard  not  to  mistake  for  gallstoues  hardened  portions  of 
feezes — for  instance,  compacted  vegetable  matter. 

Often  the  diagnosis  is  very  diilieult  in  cases  of  severe  and  long-continued 
purulent  inflammation,  originating  from  gallstones.    If  there  are  such  synip-] 
(oms  as  indicate  a  peritonitis  lot'alized  in  the  hepatic  region,  associated  with 
fever  and   rigors,  ami  suggesting  einuniKcribed  suppuration,  we   must  alwavi] 
consider  the  jiossibility   of  gallstones  being  the  primary  cause.      We  should 
make  a  careful  local  examination  and  consider  the  general  conditions*  sucbj 
as  age  and  sex,  and  we  sliall  often  l>e  greatly  helped  by  inquiring  carefulU' 
into  the  previous  health  of  the  patient — e.  g.,  with  regard  to  any  characlerislu 
colic.     Jl  nnist  be  confessed  that  it  will  not  always  l>e  possible  to  avoid  con- 
fusion iK-tween  this  and  other  suppurative  processes,  particularly  those  03 
rating  from  old  gastric  and  duo(lenal  ulcers,  from   an  abnormally   Bituatw 
ap[)endix,  or  from  suppurating  echinococei.     No  special  diagnostic   rulep  cni 
be  formulated,  for  the  symptoms  are  peculiar  in  almost  every    single   vnt 
Even  when  we  are  able  to  make  a  correct  diagnosis  of  cholelithiasis  we  ai 
often  unable  to  estimate  the  exact  condition,  the  extent  of  the  secondaiy  ii 
flammation,  the  number  and  the  situation  of  the  stones,  or  the  presence 
secondary  adhesions. 

Prognosis. — The  prognosis  of  gallstores  mupt  really  be  termed   doubtfull 
in  every  case*  that  is,  if  we  provisirmally  exclude  the  possibility   of  cure  byj 
surgical  means.    The  presence  of  gallstones,  as  the  reader  already  knows,  mai 
entail  a  number  of  daugerous  sequela',  and  we  can  never  foretell  whether 
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patient  will  sufTer  from  these  or  eat-ape  them;  still,  there  is  no  doubt  that  in 
Bome  cases,  when  the  stones  are  Rinnl!,  or  after  perforation  and  emptying  of 
the  gall  l)la(]t3er  into  the  aniall  intrtiline,  there  may  be  a  spontaneous  and  per- 
manent recovory,  while  in  otiier  eases  there  may  be  disturbances  of  the  nii>8t 
varied  kind,  persistent,  or  constantly  recurrent,  and  yet  never  absolutely 
serious.  Tliere  is  no  occasion  for  describing  here  a  second  time  the  number- 
leas  poesibilitiea  of  cholelithiasis  and  tlieir  prognostic  t^i^iticance. 

There  is  one  important  syinptotn  which  it*  interestiuj,'  from  the  standpoint 
of  general  pathology  and  which  must  be  noted  here — viz.,  the  development, 
subsequent  io  cholelithiasis,  of  cancer  of  the  gall  bladder  and  bile  ducts. 
This  posfiildlity  is,  of  course,  of  great  clinical  importance,  and  agrees  witli 
the  gfneral  observation  that  persistent  mechuniciil  !rritati(tn  of  the  mucous 
membrane  anil  scar  fornmtions  may  occasion  the  development  of  carcinoma. 
Tlie  formation  of  secondary  cancer  after  cholelithiasis  is  precisely  analogous 
to  the  growth  of  cancer  after  ulcer  of  tiie  stomach,  or  secondarily  to  stone  in. 
the  kidjiey. 

Treatment. — Our  Jiieans  of  efficient  prophylaxis  against  the  formation  of 
gallsfones  are  very  limited.  The  most  we  can  assume  is  that  an  entirely  suit- 
able rcgiuieu,  and  i)articularly  tfic  avoidance  of  any  tight  lacing  or  similar 
mcf-hanical  interference  with  the  excretion  of  bile,  will  prevent  or  at  least 
delay  tlie  development  of  any  tendency  to  the  formation  of  calculi.  K  gall- 
stones have  been  oiiee  fornic(l,  our  tusk  as  physicians  consists  merely  in  rnnd- 
erating  the  disturbance  whicfi  they  produce;  in  guiding,  so  far  as  possible, 
all  scquelffi  to  a  favorable  termination,  and  finally  in  effecting  the  removal  of 
the  stones  from  the  bod}^  so  far  as  this  is  within  our  power. 

If  the  symptoms  of  the  patient  rctnain  comparatively  slight,  and  especially 
if  the  diagnosis  of  gallstones  has  not  yet  been  absolutely  established,  energetic 
treatment  is  not  demanded.  We  regard  it  as  important  that  in  such  cases,  as 
soon  aa  we  conceive  the  possibility  of  cholelithiasis,  the  ]>atierit8  should  enter 
upon  a  pro[K?r  rest  cure.  Very  often  female  patients  of  tins  yort  are  ngardcd 
as  nervous,  arc  sent  into  nil  sorts  of  health  rosorts,  and  treated  with  clcclricity 
and  massage,  and,  of  course,  without  success.  Instead  we  should  imluce  such 
a  patient  to  spend  a  few  weeks  of  complete  rest  in  bed,  or,  at  any  rate,  lying 
on  a  sofa  with  ea.sy  clothing;  prescribe  a  cautious  and  nnurishing  diet,  and 
the  regular  ap]i!ication  of  warm  poultices  upon  the  lic[)atic  region,  and  ad- 
minister befiire  breakfast  and  in  the  middle  of  the  forenf>on  a  half  pint  of 
warm  Carlsbad  Miihlbrunnen  water.  We  may  then  hope  for  a  satisfactory 
improvement  in  the  symptoms  due,  in  our  judgment,  to  the  cessation  of  the 
slight  inflatniTiatory  irritation.  Often  palienfs  of  this  sort  are  sent  to  Carls- 
bad. We  will  ni>(  deny  that  Carlsbad  water  may  have  some  favorable  iniluerice 
upon  cholelithiasis,  but  we  believe  that  the  exerlic^n  of  Ifie  j<>urney  and  the 
promenades  and  other  activities  in  which  the  patients  are  ajit  to  indulge  after 
their  arrival,  arc  often  serious  drawbacks.  That  Carlsbad  water,  as  such,  ia 
of  real  value  in  expelling  the  stones  or  in  actually  dissolving  (!)  them,  we 
find  it  difficult  to  believe. 

Whenever  there  is  a  well-marked  attack  of  biliary  colic  we  have  special  in- 
dications for  treatment.  Of  course,  in  this  case  also,  we  must  immediately 
enjoin  complete  re*it  in  bed. 

The  paiii  demands  the  prompt  employment  of  narcotics,  particularly  of 
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niorphin  or  opium.  If  the  suffering  is  extreme,  a  subcutaneous  injection  « 
morphin  is  by  far  t]ie  best  and  quickest  remedy,  but  the  internal  use  of  opwo 
is  tilso  to  ho  recommended.  We  may  give  every  two  or  three  hours  15  or  3i" 
drops  of  the  tincture,  or  0.5  to  1  gr.  of  powdered  opium  (gin.  0.03  to  O.Oo).' 
The  use  of  opium  suppositories  or  small  enemata  (20  to  30  droj>s  of  Unct'-irc 
of  opium  in  5  drachms  [gm.  20]  of  tupid  water)  is  often  very  eff«x:tive.  OUii 
narcotics,  such  as  chloral  or  belladonna,  arc  scarcely  ever  neoeaaary,  bat  n 
may  sometimes  combine  extract  of  belladonna,  which  is  much  praieed  by  main 
physicians,  with  the  opium.  Of  external  applications  upon  tlio  hc|^tic  rej:i"n 
the  best  is  a  warm  or  tiot  poultice.  It  is  exceptional  for  the  patient  to  prefer 
an  ice  bag.  Usually  gentle  rubbing  of  the  hepatic  region  with  chloroform  »il 
(a  mixture  of  equal  parts  of  chloroform  and  olive  oil)  does  good.  In  a  few 
cases  the  patient  experiences  relief  from  a  prolonged  warm  hath.  If  there  » 
violent  vomiting  we  give  tincture  of  opium,  bromid  of  potassium,  ocKsiiu,  nr 
bits  of  ice.  If  there  is  marked  collapse,  such  stimulants  must  be  employefl  v 
wine,  strong  black  coffee,  or  even  injections  of  camphor.  When  the  neutt 
symptoms  have  ceased,  we  nuiBt  still  persist  for  some  time  iu  a  cautious  did 
and  in  boilily  *pjiet,  and  it  is  often  well  to  prescribe  a  gentle  laxative,  such  as 
Carlsbad  salt^  or  rhubarb. 

Wlien  the  ntLack  is  completely  over,  the  question  arises  how  to  guard 
against  the  occurrence  of  uthL-rs.  The  answer  to  this  question  depends  mainh 
upttn  the  view  wo  take  of  the  present  attack,  whether  we  regard  it  a^^  a  "suc- 
cessful "  or  an  "  unsuccepsfnl  "  one.  If  tiie  attack  was  successful — that  L», 
if  calculi  were  found  in  the  inteatinnl  evacuations  after  it — we  may  hope  that 
in  ease  there  are  more  stones  present  they  also  may  be  discharged.  H^nr  fa 
we  are  able  to  hastt-n  this  process  by  artificial  measures  is  a  difficult  questio 
\Vc  must  ado])t  licre,  as  is  t:o  fre<|no]i(ly  Ihe  case,  the  purely  empirical  stand- 
point. Unticr  this  heading,  a  course  of  waters  at  Carlsbad  or  similar  waterin;; 
places  (Ilomburg,  Ems,  'J'arnsp,  Mergenthciuj,  Ncuenalir,  Bertricli,  Vich^, 
etc.)  must  be  given  primary  consideration.  If  the  patient  cannot  visit 
watering  place,  a  metbodical  course  may  be  prescril)cd  at  home.  Thus  1)..t 
1  ]jint  of  wrtr!iicd  Carlsbad  Aliibllirunnen  water  may  be  slowly  taken  eve! 
morning  on  nn  empty  stomach  and  also  every  afternoon. 

Of  the  other  remedies  recommended  for  cholelithiasis,  we  would  mention' 
turjienlinc,  formerly  frequently  used,  but  now  only  rarely.  This  mav  be  used 
in  the  form  of  what  is  called  Durande's  remedy;  (hat  is,  a  mixture  of  elhi 
and  turpentine  in  the  proportion  of  3  to  2,  of  which  two  or  three  tin» 
a  day  20  to  30  drops  are  given;  salicylate  of  sodium,  of  whicli  we  have  oJ 
given,  per  rectum,  daily  0.5  to  1  drachm  (gm.  2  to  4),  in  comhination  wil 
bicarbonate  of  S4)diuni.  Finally,  a  number  of  drugs  have  been  recently  mam 
fartured  and  frequently  used.  Among  tbcse  are  chologen  (a  mixture 
podophyllin  and  calomel),  cliolelysiu  (ok-ate  of  sodium),  and  probilin,  Th 
administration  of  large  doses  of  olive  oil  has  been  repeatedly  recommend* 
Three  to  seven  ounces  (gm.  100  to  200)  are  given  in  divided  doses  daily  with 

'  tWhen  cpvinf!  rfpr-ited  rlasrs  of  opium  for  biliiiTy  or  mniil  colic,  il  should  be  mnenihervd 
that  tUv  pniri  wilt  crnai.'  iiliniptly  lu  soon  iin  tli<;  Htnrx^  cpa»P8  to  fthntnirt.  the  paaaMiicf*,  and  th&l 
Bf vore  toxic  vttects  of  the  dnig  miiy  then  nppcjir.     !n  bilious  rolir  ihc  dintant'n  to  b«;  tmwi 
by  the  atone  is  relatively  short,  txnd  in  that  afTeotioti.  fsprctally,  the  iahalation  of  etber  of  ci 
form  Ifl  sometimcfl  the  best,  aod,  iadced,  the  imperative  treatment.] 
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lemon  juice.  [Most  of  the  oil  is  passed  in  lumps,  which  have  a  superficial  re- 
Bemljlance  to  gitllsUmes,  and  are  sometimes  called  such.]  All  of  these  remedies 
apjMiir  at  tiiiK'S  lo  have  a  certain  virtue,  perhaps  hecause  they  usually  act 
as  cathartics.     They  are,  however^  of  no  great  value. 

In  all  cases  where  the  attacks  <xcur  very  fitxiueutly  and  are  ai'sttriated 
vith  such  severe  symptoms  tliat  the  patients  are  constantly  miserable,  we  are 
justified  in  advising  operation.  In  recent  times  the  surgiciil  treatment  of 
elioIelithiiif^iH  has  rtetiieve<!  many  Ijrilliant  ciiieri.  If  one  considers  the  possible 
dangers  of  the  disease  itself,  it  is  easy  to  understand  why  some  surgeons  al- 
most always  recommend  operative  interfereiiee  whenever  the  presence  of  gall- 
stunes  has  been  deirionstrated.  Still,  we  must  consider  tluit  the  circumstancea 
in  practice  may  prevail  over  purely  tlicoretii'al  eonsiilerutiuns,  however  liuid 
the  latter  may  l>e.  Many  patients  will  not.  consent  to  an  operation  after  a 
single  brief  attack,  which,  although  painful,  has  ended  in  apparently  complete 
recovery,  and  the  conscientious  pliysician  will  consider  in  any  actual  case  the 
indisputahle  dangers  of  the  operation  an<!  the  possible  doubt  as  to  diagnosis. 
I  am  very  loath  lo  advise  operation  to  patients  with  severe  chronic  jaundice, 
as  I  have  often  seen  an  uid'uvorable  outcome  in  such  cases  as  the  result  of 
uncontrollable  hemorrhage  (hemorrhagic  diathesis)  ! 

We  must  therefore  carefully  consider  the  surgical  indications  in  each  in- 
dividual ease,  and  in  all  mild  cases  first  try  to  improve  the  condition  of  the 
patient  by  other  means,  su.-h  as  a  rest  cure,  a  course  of  waters  at  Carlsbad, 
etc.  If  no  result  is  olttained  by  these  palliative  measures,  then  the  question 
of  operation  must  naturally  be  given  closer  attention.  An  operation  is  neces- 
sary when  the  symptoms  indicate  a  pundent  eliDlecystitis  or  a  localized 
abscess,  due  to  gallstones.  It  would  probaldy  \te  lictlcr  if  sucii  complications 
of  cholelithiasis  were  avoided  hy  anticipatory  surgical  interference,  but  this 
deeiraljle  result  will  never  be  attained  in  practice,  because  in  many  cases  the 
fuirulent  infection  of  the  gall  hiadder  or  the  l)ile  ducts  occurs  without  having 
been  preeeded  tiy  any  marked  symptoms.  In  eircumserihed  su[i[mratiijns, 
surgical  intervention  often  not  only  saves  life  tuit  works  a  permanent  cure, 
unless  the  purulent  infection  has  already  extended  to  the  bile  ducts  of  the 
liver  itself,  or  has  led  to  general  pyaemia.  We  cannot  in  this  place  enter  into 
all  the  particulars  of  tlie  surgieal  treatment  of  gallstones  or  the  various  opera- 
tive methods.    Complete  information  will  be  found  in  surgical  monographs. 


CHAPTKR    III 

SUPPURATIVE   HEPATITIS 
(Hepatic  Abacesa) 

JEtiology. — Exclusive  of  traumatism  there  are  two  ways  by  which  bacteria 
may  penetrate  into  the  liver»  there  to  excite  a  suppurative  inflammation — 
namely,  by  the  blood  and  through  the  bile  duets.  In  the  circulatory  system  the 
main  route  is  by  way  of  the  portal  vein,  by  which  pyogenic  organisms  from  the 
intestines  reach  the  liver.  This  ex])lains  why  many  ulcerative  processes  in 
the  intestines,  such  as  severe  dysentery,  are  followed  by  hepatic  abscess,  and  why 
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other  suppurative  processes  witliin  the  porta!  system,  particularly  the  BUpptti*- 
tivp  llirnjiiItupIileMtis  after  appenflicular  inHaiumations  (7.  r.)  niny  lune  * 
einiilnr  hcijiu'I.  In  general  pya^nin  tin*  gerniH  tmisL  take  a  very  eimiitous  hkiI' 
in  order  to  reach  tliu  liver.  Tliey  iiiutit,  un  leavinj;  llie  primary  al>sces«*,  firvt 
enter  the  veins  and  the  lungs,  and  tiien  gain  the  liver  by  way  of  the  bepihc 
artery.  It  has  been  well  known  for  a  long  time  that  suppurating  wounds  "f 
the  hend  are  followed  by  liopatic  abscess  with  comparative  frtHjuency.  We 
have  observed  fain!  suppurative  lirpatitis  subsequent  to  a  fetid  bronchitis.  Per- 
haps it  may  except ioimlly  bnppeii  thnt  infeelious  matter  enters  tlie  hepAtit 
veins  by  "  retrogressive  eniholism  **  from  the  vena  cava. 

The  germs  which  make  their  way  into  the  liver  fmm  the  bile  ducts  invariabir 
originate  in  the  intestine.  In  these  cases  the  hepatic  inflammation  is  almost 
always  preceded  l»v  diseat^e  of  the  hilinry  passages.  The  most  frequent  oan-« 
by  far  of  tliis  variety  of  hepatic  abscess  is  the  formation  of  gallf^toues  in  the 
gall  bladder  and  in  the  liver.  This  has  been  fidly  discussed  in  the  preceding 
chaj)ter. 

Among  us,  hepatic  abscesses  are  rarely  occasioned  in  other  ways  than  thr« 
indicated  ;  but  in  the  tropics  it  is  said  that  quite  a  large  number  of  apparrntlf 
primary  hepatic  abscesses  are  mot  with.  Their  origin  is  likewise  to  be  attrib- 
uted to  the  entrance  of  infectious  material  from  the  intestine.  Mo^t  fre- 
quently, these  liver  abscesses  develop  after  a  tropical  amcvbic  dysenterv',  ami 
often  after  a[f[>arcntly  niilil  cases.  Baeillary  dysentery,  it  must  be  uientiom-il, 
almost  never  produces  a  liver  abscess.  The  ameebic  absce&ses  are  found  chiefly 
in  males,  and  much  more  rarely  in  those  who  are  natives  of  the  tropica  than  in 
tho.-^e  who  have  immigrated  thereto. 

Pathology. — The    smallest    and    as    yet    imperfectly    developed    embolic 
abscesses  best  illustrate  the  mode  of  formation.     We  find   the   bloo<l  vesselj 
choked  with  micrococci,  and  the  cells  of  the  surrounding  parenchyma  void  of 
nuclei  and  in  process  of  disintegration.     Along  the  course  of  the  blood  vessel 
nuclei  are  very  abundant.     These  are  due  to  wliite  coq)uscleH  which  have  es- 
cajjed  through  the  vaseular  walls.    Tin?  ci'lls  and  the  liquid  exudation  rapid! 
increase,  and  there  is  coinplete  destruction  of  ilu^  Itejiatic  purencbyma.  and  t 
formation  of  an  ah?^ccss  in  its  place.     This  extends  in  all  directions.      I<a 
abR'esses  may  at  last  involve  an  entire  lol>c.     The  tropical  liver  abscesses  a 
situated  almost  without  exception  in  the  right  lolip  of  the  liver.     In  other  ca 
tlie  suppurative  jtrtwess  \^   limited  by  encapsulation.     Somrtimes   quite  lanj 
portions  of  t!ie   liver   fjccome  necrotic   and  slough   off,  under   the    iufluetu 
of  what  is  called  "sequestrating"  suppuration.     We  almost   invarinblv   fin 
some  shreds  of  hepatic  tissue  in  the  pus  of  hepatic  alwcesses.     When   hcpati 
abscess   has   been   occasioned   by  gallstones,   the   suppuration    is  iisuallv   du 
to  direct  extension  of  the  process  from  the   bile   ducts  to  the   parenchvm 
of  the  liver.     Not  infrequently  gallstones   arc   fuutui   in  the  pus    of  sue 
coBea. 

Small  abscesses  may  perhaps  be  absorbed,  but  they  are  in  most  cases  morel 
symptomatic  of  pyaMuia  or  some  such  disease,  which  is  itself  incurable.  Large 
abscesses  may  point  into  noighlxjring  organ.*;.  If  they  are  dischargL-d  into  th 
abdominal  cavity,  diffuse  p<'ritonitis  follows.  The  most  favorable  terminatio 
and  one  reiK>atedly  observed,  is  perforation  through  the  abdominal  -w-alls.  afte 
these  walls  and  the  liver  have  been  joined  by  adhesions.    They  may  also  break 
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into  the  pleural  cavity,  the  pericardium,  the  intestine,  and  the  pelvis  of  the  right 
kidnoy. 

Gllmcal  History. — An  absolutely  complete  clinical  description  of  hepatic 
nhst'csR  is  impossthh',  bcfause,  as  ;vt?  liave  KOcn,  it  may  be  a  symptom  of  s-ui'li 
diverse  pathological  processes.  Hepatic  alisccsfics  are  often  found  [loritniortciii 
which  had  given  no  previous  indication  of  their  presence;  this  is  frecpienlly  true 
in  pyfcniifl.  It»  other  cnses  there  ari'  symptoms,  in  pfirt  ilirectly  referable  to  tho 
sent  uf  inflrtmniation,  and  in  part  due  to  its  inlluoncL^  upon  neighborini;  orgnns. 
In  rerent  tinier,  the  pathology  of  tropical  liver  abscess  hasi  been  particularly 
well  elaborated. 

Enlargement  of  the  liver  can  almost  always  be  made  out  by  percussion  and 
usually  nlr*o  l>y  palpation.  It  is  the  rcjiult  of  siwelling  and  hyperiemia  involving 
the  entire  organ.  Of  particular  importance  is  the  percus-iitm  of  the  upper  bor- 
der of  the  liver  to  determine  its  height  and  tlie  dome-shaped  buljjing  of  the 
right  lobe.  Extensive  abscesses  may  give  much  more  definite  signs  of  their 
presence,  however,  if  situated  on  the  rtnteri<»r  surfaee  of  the  organ.  Thoy  are 
sometimes  felt  through  the  abdominal  walls  a?  licmisplierical  and  actually  fluc- 
tuating tumoris.  It  is  not  so  very  rare  for  tropical  iiepalic  abscess  to  attain 
these  dimensions. 

Pain  in  the  right  hypoehondrium,  altbouglt  it  niny  be  entirely  absent  when 
the  abscesses  are  snmlU  even  if  they  are  nunierous,  is  often  violent  and  per- 
sistent when  the  abscess  is  \iiviiv.  It  is  excited  by  the  tension  i)f  the  peritoneal 
covering  of  Ibe  liver,  or  by  perihepatitis.  The  pain  often  rudiules — and  with 
especial  fretjuency  into  the  neighltorhood  of  the  right  shoulder.  The  exact 
deteniiination  of  the  tendernetis  on  palpalifm  is  also  important. 

The  course  of  the  fever  may  provt?  a  strong  tJiagiiostie  point.  -WhcJi  the 
abscess  is  chronic  and  eiieapsulutcd  there  may,  it  is  true,  be  no  fever  whatever; 
but,  as  a  nde,  fever  does  exist,  and  it  often  presents  a  very  characteristic  inter- 
mittent chnrncter.  There  are  great  elevations,  usually  ushered  in  by  a  chill, 
flud  surciHHlcd  by  <b'ep  depressions  of  temperature  accompanied  by  perspirnlinn. 
If  the  hepatic  troul>Ie  is  merely  a  .spnptoui  of  general  pyannia,  then  the  fever  is 
to  t>e  ascrilrf'd  to  the  latter ;  but  if  there  are  signs  of  a  severe  local  hepatic  disease, 
such  as  pain,  enlnrgenient,  and  perhaps  jaundice,  and  if  tliese  febrile  attacks 
come  on  at  irregular  intervals,  we  should  always  consider  the  possibility  of 
abscess  of  the  liver.  In  the  cases  of  large  tropical  abscess  this  sort  of  fever  is 
the  rule.  It  is  most  frequent  with  us  in  cases  of  purulent  pylei)hlehitis  and  of 
abscess  excited  by  gallstones.  The  **  fievre  intermittente  kepatique^^  of  the 
French  is  in  most  instances  due  to  the  presence  of  gallstones  in  tlie  liver,  with 
secondary  supfmration  and  abscess  formation. 

Among  the  secondary  symptoms  of  hrpntie  abscess  jaundice  is  prominent. 
It  is  not  invariably  present,  however,  occurring  only  when  the  abscess  hati  com- 
pressed some  large  biliary  duct,  and  has  thus  given  occasion  to  the  absorption 
of  bi!o  by  the  Ivnipbatics,  or  when  an  extensive  cholangitis  has  simultaneously 
d(*velnpi>d,  sulJieieut  to  cause  jiniridice.  Tii  rsire  insl;ince>;  the  abscess  compresses 
the  portal  vein  i\m\  thus  causes  useites.  There  uuiy  be  [tuliiiooary  symptoms  of 
considerable  importance,  even  wlicri  there  ar*'  no  aetiinl  pulirionary  (*orn[ilie:i- 
tioDs.  This  i»  Iwcause  tho  right  half  of  the  diaphragm  is  cri>wded  up  by  ab- 
scesses projecting  from  the  cuivex  surfnee  of  the  liver.  Compressio?i  nf  the 
cardia  occasionally  proiluee  persistent  difTiculty  io  deglutition,     lliccuugh  is 
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somL'tiiuos  a  source  nf  distrosfi,  and  it  may  hv  duo  In  1}»o  prcsisurc  of  the«h«ai 
upon  the  stomach.  A  distressing  reHcx  cougli  may  also  ocx^sionally  occnt. 
Vnmiting  is  also  a  rather  common  and  often  ver}*  trouhlctsome  symptom-  Tlis 
occurrence  of  a  Icucocytosis  is  worth  noting. 

There  is  aImoi*t  always  great  constitutional  disturbance.  The  patient  bi« 
no  appetite,  and  lose^  flesh,  particularly  if  there  are  frequent  febrile  eiaccriu- 
tions.  Often  there  are  severe  nervous  attacks.  Very  cxceptionalJy,  the  dise** 
remains  latent  for  a  long  time,  and  does  not  disturb  the  general  hejiltli  to  nm 
groat  extent. 

The  course  of  the  dis-ease  depends  mainly  upon  the  nature  of  the  origiMl 
disturbance.  Severe  pya^mic  cases,  in  which  hepatic  abscesses  develop,  arc  g«j- 
orally  brief,  and  are  ahimst  invariably  fatal.  Abncesses  due  to  pallstom's,  ami 
the  large  abscesses  which  are  apfturcnlly  idioi)alliic,  are  generally  chrnnic,  ladl- 
ing for  weeks,  or  evcu  fur  many  months.  Causes  exhibit  manifold  diversities, 
according  to  the  (josition.  size,  numlaT,  and  sequela;  of  the  abscesses.  Amoiu: 
the  po&sible  results,  we  would  once  more  call  attention  to  perforation  into  neigh- 
boring orgiins  If  the  pns  is  (liscborgrd  externally,  recovery  may  ensue;  as  idso 
if  the  jnis  reaclies  tiie  ititestiiirtl  canal  or  the  bronchi,  which  seldom  happens 
Perforation  into  the  abdominal  cavity  always  excites  a  fatal  acute  peritonitis. 
As  a  general  rule,  hepatic  abscess  finally  proves  fatal,  recovery  l>eing  excqn 
tional.  Death  is  due  cither  to  the  gradual  loss  of  strength  or  to  souie  compli- 
cation. 

Treatment. — Loral  bleeding,  counterirritation,  purgatives,  and  emetic*  are 
among  the  remedies  which  are  advocated,  but  we  can  hardly  expect  them  to 
exert  much  influence  upon  a  hepatic  abscess.  The  best  way  is  to  treat  the  c-arf 
purely  synipiuiuatically,  seeking  to  keep  up  the  patient's  strong^  and  niitignii' 
his  suiTcring  until,  if  we  are  very  fortunate,  we  have  a  chance  for  operative  inter- 
ference. Wlien  once  tlie  other  syinptonia  are  reenforced  by  the  discovery  on 
palpation  of  a  ftuctuating  tumor,  the  diagnosis  is  established,  and  the  pi 
should  be  evacuated  and  the  cavity  drained.  Particulars  alxjut  the  operatiol 
should  be  sought  in  works  on  surgery.  More  than  one  case  of  the  large  tropici 
abscess  has  been  cured  in  Ibis  way;  but  the  cases  which  are   most  conimw 

among  us — namely,  embolic  abscesses  and  Ibnse  excited  by  gallstones ^hardlf^ 

ever  afford  auy  op^Kirtunity  for  surgical  iuterferenee. 


CHAPTER    rV 

riRRIiaSIS    OF   THE    LIVER 

(Chronic  Diffuse  JniertttUial  BtpatitU.     Ixurnnte^s  Cirrhona, 

Hobnailed  Liver) 


Gin-drinker* 


etiology  and  Pathology. — Cirrhosis  of  the  liver  is  usually  defined 
ditTusc  ititerstilial  intbiinmiition,  chrotije  in  duration,  and  resulting  in  a  w'« 
ondary  Jilnrjihy  i>r  llie  true  hepatic  p;Mvncliynia.     Weigeprs  cari'ful  .sltulv,  ho^Ti 
ever,  of  flic  tiunU)gous  proci-sscs  nf  ''chronic  interstitial  nej^liritis  "  has  show! 
that  at  least  a  large  part  of  Iho  changes  which  take  place  in  the  connecfi, 
tiss-ue  are  not  primary,  but  secondary,  and  the  consivjuence  of  a  primury  d( 
structiou  of  the  genuine  renal  parenchyma.    In  our  opinion  we  must  adopt 
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similar  point  of  view  for  hopatic  cirrhosifl.  We  feel»  therefore,  that  in  most 
cases  of  hepalic  cirrhosis  the  origin  of  the  disease  consists?  of  a  primary  injury 
and  C'on(ie<;iiieut  partial  de?itruction  of  the  hepatic  cells,  whtreupon  follow  a 
secondary  proliferation  and  final  contraction  of  the  interstitial  tissue,  just  as 
is  seen  in  lesions  of  the  parenchyma  of  the  kidneys,  spinal  cord,  and  heart. 

Such  a  onnception  wouhl  ho  extremely  conifialihle  with  one  fact  about  the 
a*tiolo;r>'  of  the  disease — niunely,  that  chronic  alcoholifttii  i.'^  iiniver'^ally  regarded 
as  a  potent  predis]>o;?ing  eavjse.  Hence  the  I^nglish  name,  "  gin-driuker's  liver." 
The  harniful  influence  of  alcohol  can  he  appreciated  if  we  remember  that  on 
being  nbsorl>ud  it  is  carried  ilirectly  by  the  lilond  vessels  through  the  portal  vein 
to  the  liver.  Wo  assume  Ihtil  tlie  poison  exerts  a  specific  injurious  inHueuce 
upon  the  hepatic  cells  proper,  impairing  their  nutrition,  and  ruially  causing 
tlieir  destruction.  That  the  disease  attacks  the  periphery  of  the  lohules  and 
the  intorloUular  connective  tissue  is  easily  intelligittlo.  It  is  well  known  that 
the  cafiillary  anustomoses  of  the  portal  vein  are  silunted  between  the  lobules. 

Hepatic  cirrhosis  is  most  eommoo  in  those  who  drink  di>tilh'il  liijuors,  while 
excessive  indulgence  in  less  strongly  alcoholic  l)everrtg<v,  such  as  wine  and  beer, 
leads  less  fre<pienlly  to  cirrhosis.  Still,  we  have  repeate^lly  seen  the  disease  in 
beer  rlrinkers. 

Until  now.  attempts  to  produce  experimentally  a  hepatic  cirrhosis  in  ani- 
mals liy  chronic  ahohol  poisoning  have  given  contradictory  results.  The  inter- 
esting fact  discovered  by  Bauer  is,  however,  worthy  of  mention — viz.,  that 
after  the  administration  r>f  large  rpiantities  of  alcohol  in  dogs,  alcohol  and  also 
albumen  (  !)  can  be  defuoiit-lrfited  in  the  bile. 

TIte  abuse  of  alcolml  js  surely  the  chief  but  by  no  means  the  only  cause  of 
cirrhosis.  The  disease  sometimes  attacks  jiersons  in  whose  case  no  such  aetiology 
ifl  possible.  In  such  instances  wc  are  seldom  able  to  demonstrate  the  real  cause. 
The  excessive  use  of  spices,  and  other  analogous  s^uhstaiiei's,  has  sometimes 
been  regarded  as  causative.  It  is  also  said  (hut  malaria  and  the  acute  infectious 
diseases  sometimes  leave  behind  them  a  tendency  to  cirrhosis.  In  our  ojiinion 
such  cases  are  due  to  the  lfuig-eontinue<i  action  of  chemical  agents^  about  which 
wc  do  not  as  yet  possess  any  accurate  knowledge,  which  are  conveyed  from  the 
intestine,  or,  perhaps,  in  some  Instances,  also  frotn  the  blood  to  the  liver.  These 
eases  of  "genuine  hrptiiic  cirrhosis  "  are  analogous  to  the  not  infrequent  eases 
of  "genuine  interstitial  nephritis'*  of  unknown  origin.  Perhaps  in  many  in- 
stances, also,  there  is  a  constitutional  and  excessive  sensitiveness  of  the  hepatic 
cells  to  the  injurious  influences  to  which  they  are  exf>osed  while  performing  their 
normal  functions. — The  form  of  cirrhosis  which  follows  diseases  of  the  bile 
ducts  (biliary  cirrhosis  as  distinguished  from  portal  hepiitic  cirrhosis),  and 
also  "  syphilitic  cirrhosis,"  will  receive  separate  consideration.  The  liver 
changes  in  diabetes  mellltns  will  he  considered  in  tlie  discussion  of  this  disease. 

Cirrhosis  of  the  liver  is  seen  much  oftener  in  men  than  in  women*  and  usu- 
ally occurs  in  middle  life.  This  is  in  harmony  with  the  fact  that  the  chief  cause 
is  the  nhuse  of  alcohol. 

The  anatomical  changes  are  generally  divided,  without  regard  to  the  way  in 
which  they  are  brought  ubout,  into  two  stages.  In  the  first  stage  the  liver  is 
uniformly  enlarged,  resistant,  with  its  etlge  Itlunt  and  its  surface  at  first  [>er- 
fectly  smooth,  btjt  later  })resenting  little  dimples.  On  section,  the  increased  con- 
sistence, or  "interstitial  induration"  of  the  liver,  can  be  readily  perceived. 
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Tht'  ficini  arr  PCj)Hrated  from  one  another  I>y  a  rrlativcly  thick  hunt]  of  ^nsb-, 
red  intorstitiul  tissue,  and  aro  nl.  first  roadily  distiiigiiishahlo.  I^atcr  on.  !i»' 
interstilial  hyperplasia  invades  thy  acini  themselvcti,  and  they  cease  l«  \^h- 
ctTnible.  If  there  is  a  marked  fatty  infiltration  of  the  liver  oelli!,  the  livtTflQ 
section  presents  a  distinct  yclldwisli  color.  The  niicro.scope  i*hows  Ihsi  the 
cause  of  tWs  increa^^e  in  size  iui<l  liriiiness  of  the  orj^an  is*  due  exehmivfh  to 
the  abundant  cellular  infiltration  and  tlie  new  formation  of  connective  ti*?w 
between  the  individual  lobules.  Very  frequently  we  find  newly  formed  biV 
capillaries  in  the  interstitia!  connective  tissue.  The  neighboring  cell*  of  the 
paroiioliynia  exhibit  sijjiis  of  disintegration,  undergoing  either  sim])le  almphj 
or  else  fatty  degeneration. 

The  second  stage  corresponds  with  the  process  of  contraction  of  the  ncwh 
formed  connective  tissue,  but  in  this  stage  the  destruction  of  the  proper  hepatic 
tissue  1ms  already  assumed  grave  |>rojtortiniiH.  Tender  this  proin?ss  of  cnnlnt^ 
lioji  the  liver  undergtu's  progressive  aUnphy,  and  !l^  surface  lH.^eonieB  nminuiil* 
lateiL  Tlie  size  of  t!je  nodules  varies.  The  size  of  the  wh<de  org^Jin  mny  l« 
reduei'd  one  half,  nr  even  more.  Fretpiently  its  genend  contour  is  eousidcrahlj 
juodified.  Often  the  diminution  of  llie  size  of  the  liver  is  confinc<l  niuiuly  t" 
the  left  lobe.  'I'he  serous  cont  of  the  !iver  is  usuidly  thickened  nnd  rendfTii! 
opacjuc ;  (he  liepatie  tissue  feels  very  resistant  and  cuts  with  difliciilty.  often  with 
a.  grating  sound;  the  color  of  the  cut  surface  is  usually  a  rather  light  yellow 
(«ippo?  ^  yellow).  Upon  microscopie  evnmination,  we  find  merely  vestiges  "f 
parencfiyina,  embracing  which  are  wide,  finri  Imndb  of  connective  tin8uo.  Even 
within  tlir  acini  tlu  re  is  derided  interstitial  hyjHTplasia  along  the  Idood  v**--- 
Tiie  hepatic  cells  exhibit  various  stages  of  fatty  degeneration  and  siii.|/ 
atrophy.  Brown  mopees  of  pigment  are  often  found  here  and  there,  which  haw 
been  left  behind  by  the  hepatic  cells  now  de:^troyed.  degenerative  ehange?;  can 
also  be  detected  quite  frcfjuently.  The  most  common  of  these  is  the  formation 
of  small  biliary  passages  in  tlie  broad  bands  of  inter^Jtitial  tissue. 

Although  this  division  of  hei>atic  cirrhosis  into  two  successive  **  stages' 
useful  for  a  schematic  understanding  of  the  disease,  it  must  be  cinphaei 
that  such  a  divisiou  does  not  always  correspond  to  t!ie  aetual  conditions.    P<! 
haps,  as  in  chronic  nephritis  (q,  r.),  it  de[tends  on  the  kind  nnd  intensity  of 
active  hannful  influence  as  to  whether  we  shall  find  a  large  liver  with  a  suiool 
surface  (analogous  to  the  kidney  of  dilTuse  nephritis)  or  a  small  liver  with  8 
granidar  surface  (analogous  to  the  secondarily  contracted  kidney).     In  manj 
cases  there  seems  to  be  no  yo-called  *'  first  stage"  at  all,  and   the  previou^ljTj 
normal  liver  is  directly  transformed  into  a  contracted  liver,  perhaps  eonipambl 
to  the  kidney  of  genuine  interstitial  nephritis. 

Clinical  History. — The  onset  of  the  disease  is  nFually  insidious.  At  mitnp-^ 
sies  fjuil*:-  an  advaueed  stage  of  cirrhosis  is  sometimes  found,  to  which  not 
single  elinical  symptom  hnd  pointed  :  and  it  is  often  observed  that  the  duration 
of  unnnihiguous  symptoms  is  much  shorter  than  the  degree  of  anatomical  chan^; 
discovered  postmortem  would  have  led  us  to  expect. 

Cirrliotie  disease  of  the  liver  may  also  be  cniupensat<'d  for,  for  ;i  long  tinwv 
by  the  organism.  In  such  eases  we  oeeastonally  find.  oi»  examinntion  of  the 
liver,  that  tt  is  distinctly  enlarged  and  hiir<hnied  without  the  patient  showing; 
any  particular  symptoms  of  the  di.seasc. 

Very  ofteOj  to  be  sure,  certain  prodromata  appear  long  before  the  gcnuino 
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irrhotic  symptoms;  but  then^  is  generally  room  for  ilrmljL  whether  these 
prodroiuata  are"  u.vci toil  by  the  incipient  Impatic  tlisoano  or  wliether  they  are 
not  (jiie  to  otber  coinciilent  altertious,  8ucb  as  ilie  ehronie  gastrie  or  intestinal 
catarrh  vsliieli  drunkards  so  often  liave.  'JMiero  are  anorexia,  nauwa,  e[»igastric 
iineasinfss,  eriictalions.  unnslipatiou,  and  suinetiuies  vomiting.  There  is  evi- 
dent eonstitiitional  disturbanee  in  many  eases,  bnt  in  others  thu  stren^^Ui  ia 
uninijmired.  The  Hoverer  s37nptonis  usually  date  from  the  time  when  distnrb- 
anee  of  th(^  portal  eirenlation  arii^rs.  We  have  Already  plated  that  the  di.^easrd 
proecHs  is  most  active  in  tfie  interlobnlar  connective  tissue — that  in,  when:  the 
ported  eapillarjerf  are  sitnateil.  When  the  coniriiefion  of  the  eonneetive  tisisuc 
has  resulted  in  the  destruction  of  a  large  number  of  these  portal  capillaries 
and  the  minute  veins  from  which  they  spring,  the  portal  circulation  is  in- 
evitably impeded,  and  there  arises  a  passive  congestion  of  the  whole  portal 
system.     The  signs  of  this  are  soon  manifest. 

The  stasia  in  the  veins  of  the  peritoneum  is,  as  a  rule,  the  first  to  attract 
attention,  from  the  ascites  which  it  occasions.  The  distention  of  the  abdomen 
and  the  sensation  of  weight  and  pressure  due  to  this  effusion  are  often  the 
first  things  which  excite  the  patient's  attention  and  lead  him  to  seek  medical 
advice.  Later  on,  the  ascites  sometimes  becomes  enormous,  causing  immen.<e 
swelling  and  extreme  tension  of  the  abdominal  walls,  and,  of  course,  propor- 
tionate discomfort.  Proper  nursing  and  internal  treatment  may  diminish  tlie 
ascitic  effusion,  and  it  occasionally  disap|jears  entirely.  It  (^uite  often  re- 
mains nearly  uitiform^  until  finally,  for  some  reaeon,  tliere  is  a  change  for  the 
Worse. 

Next  to  aseitcBj  tlie  most  important  p>inptom  of  portal  obstruction  is  en- 
largement of  the  spleen,  which  is  due  both  to  tlic  increased  amount  of  blood  in 
the  i>rgan  and  to  a  diffuse  liyper[ihisia  of  its  tissues.  As  a  rule,  the  inrrease 
in  size  is  considerable,  amounting  sometimes  to  two  or  three  times  (lie  noruml 
dimensions.  It  is  not  very  exceptional  to  find  a  well-marked  splenic  tumor 
in  hepatic  cirrhosis  even  before  there  is  any  ascites.  In  such  cases  the  splenic 
tumor  is  not  dne  ai  all  to  portal  congestion  but  to  other,  perhaps  toxic,  inttu- 
enees,  just  as  in  biliary  cirrhosis  {vide  infra).  At  any  rate  the  discovery  of 
splenic  tumor  is  invariably  of  great  diagnostic  ini]>ortance,  althriu-;;!!  it  is  often 
no  easy  matter  to  make  out  the  size  of  the  spleen,  inasmuch  as  both  percussion 
and  palpation  are  rendered  very  difficult  by  the  presence  of  ascites.  On  the 
w])ole,  j)al[mtion  is  the  more  reliable.  Pain  or  otber  subjective  symptoms  are 
rarely  oliscrved.  Extcptionallyj  tliere  is  no  enlargement  of  the  spleen.  Thia 
may  l^  due  to  the  flrmne5s  and  thickness  of  its  capsule,  or  to  the  general 
marantic  condition  of  the  patient. 

The  venttus  congestion  of  tbe  stomach  and  intestines  excites  catarrh,  which 
is  evinced  by  anorexia,  nausea,  and  irregularity  of  the  bowels.  IT:(ually  ihere 
is  quite  oitstinato  cfmstipation,  but  tbere  may  be  persistent  iliarrhea.  None  of 
these  sym]>toms  occupies  the  foreground  of  the  clinical  picture,  however,  both 
boeause  such  symptoms  are  frequent  in  all  grave  chronic  diseases  and  because 
nmny  patients  have  had  digestive  derangements  long  before  these  severer 
troubles  began.  In  less  frequent  but  more  important  ca&es,  the  congestion  in 
the  gastric  and  intestinal  mucous  membranes  reaches  so  extreme  a  degree  that 
hemorrhages  occur.  If  the  hemorrhage  is  slight  and  comes  from  capillaries, 
there  is  diarrhea  with  blood-stained  stools,  or  vomiting,  the  vomitus  being 


688 


DISEASES  OF  THE   DIGESTIVE  ORGANS 


dark -colored.  Probablj  the  tendency  to  hemorrhage  is  ag;gravated  by  tbega- 
eral  cachexia  or  by  the  alcoholism.  Of  more  importance  £a  the  vomiting  o( 
large  amounts  of  pure  blood.  This,  as  the  author  knows  from  rcpi^at^  '•b' 
servations.  may  be  sufticient  of  ittielf  to  endanger  life.  Such  cases  have  iD'>r« 
than  once  led  to  the  incon*ect  diagnosis  of  gastric  iilcer,  but  at  a»top?y  n 
usually  find  well-marked  varices  in  the  oesophagus,  due  to  passive  congw>t:"tL 
The  sevi'te  livniorrhage  is  otx-fl-iionwl  l)y  the  bursting  of  a  varix.  We  sunmy 
that  similar  comliticmri,  probably  mostly  in  the  rectum,  cause  tJic  .stneri'  in 
testinal  hemorrhages  which  are  sometimes  seen.  Profuse  surface  hemorrlu2«?" 
by  diafiedesis  may  occur  witbiuit  varix  or  ulceration.  These  iIe|K?nd  upon  i 
form  of  hemorrliagii^  diathesis  due  to  chunk's  in  tlie  walls  of  the  cfipillAfiis. 

There  is  .somc<irn(s  a  slii^lit  jfnindifc  in  Drdituiry  cirrluisis,  which  is  diirto 
the  existence  of  duodenal  catarrh,  or  jHTiiaps  to  t-atarrh  of  the  snmller  bik 
ducts.  In  many  cases,  however,  there  is  no  jaundice  at  all,  or  scarcely  aor. 
Not  infrequently  then,  however,  the  skin  shows  a  p«x*uliar  dark,  dirty-yelloiriii 
color,  which  is  very  characteristic  of  chronic  hepatic  disease. 

The  above  signs  of  portal  obHtruotion  will  often  render  the  diagnofii  of 
hepatic  disease  extremely  probable,  but  we  should  always  endeavor  to  ci^nfirra 
our  opinion  by  physical  examination  of  the  liver.  In  the  later  stages  of  il« 
di.seasej  and  particularly  if  there  be  great  ascites,  our  efforts  may  be  fruitier: 
but  at  firstj  or  after  paracentesis  has  been  performed,  ]wrcussion  and  pal])atioD 
may  yield  valuable  infortnation.  In  the  earliest  stages  the  liver  is  usualU 
large.  Hepatic  dullness  roach*!*  some  way  below  the  edge  of  the  ribs,  and  we 
can  often  feel  the  lower  edge  and  anterior  surface  of  the  organ.  Later  on  irt 
find  the  surface  irregular  and  rough.  If  we  can  feel  these  little  nodules  or 
prominences  through  the  abdominal  walls,  as  we  sometimes  can,  of  eonn«  tb' 
diagnoKis  of  eirrhoHia  of  the  liver  is  nearly  certain.  As  already  mentioned,  it 
often  happens  that  irregularities  are  already  to  be  felt  upon  the  surface  of  tlw 
organ  while  it  still  rcnmins  hy]>crtro[(liic.  The  demonstration  of  atrophv  bv 
percuesioii  in  the  later  sta^res  of  the  disease  is  less  reliable.  The  ascites  often 
interferes  with  such  nn  attempt.  We  may  also  be  misled  by  coils  of  intestine 
distended  with  gas  and  perhap.s  lying  in  front  of  the  liver.  If,  however,  aftcf 
gtiarding  against  error,  we  constantly  find  the  area  of  hepatic  dullness  diniin- 
ishod,  the  sign  has  some  value.  Moreover,  it  is  not  infrequently  possible  to 
make  out  by  palpation  1liat  the  liver,  although  rcdiu*c<]  in  size,  is  hanl  and 
uneven.  This  is  eat;ier  after  the  removal  of  ascitic  tluid,  when  the  abdominal 
walls  are  lax,  and  also  if  the  aitachments  of  the  liver  have  been  relaxinl  so  tit«t 
it  sinks  downward.  If  the  atrophied  liver  cannot  be  directly  felt,  I  have  At^ 
times  been  struck  in  paljuttion  by  the  "emptiness  of  the  right  liypochondriam*B 
— i.  e.,  the  possibility  of  reaching  without  resistance  high  up  under  the  right 
costal  arch. 

General  nutrition  is  usually  much  impaired  in  the  later  stages  of  the  dLv 
ease.  At  first  the  patient  may  retain  vestiges  of  his  former  corpulence,  bnl 
finally  he  grows  emaciated.  Anasarca  may  exceptionally  occur  toward  the 
close,  but  there  is  frequently  considerable  cedema  of  the  lower  extremities,  and 
even  of  the  scrotum  and  the  depemlent  portions  of  the  abdominal  walls.  The 
cause  of  this  is  n  purely  local  one— the  pre.'isure  of  the  ascites  impedes  the  n> 
turn  of  blood  from  the  lower  limbs  to  the  heart.  Thus  arises  a  condition 
which  is  characteristic  of  portal  obstruction  in  general,  and  liepatic  cirrhoau 
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partiY'ular,  nrirl  has  bcrn  (orincd  "cpdcrna  of  the  lower  half  of  the  body." 
There  is  ascites  vnih  cpdema  of  the  loins,  the  scrotum,  and  the  lower  extremi- 
ties; while  ih(^  upper  extremities,  the  upper  half  of  the  trunk,  and  the  face 
are  entiroly  fff-e  from  aulenia. 

Occasionally  there  are  ecchymoses  into  the  skin,  the  mucous  membranes, 
the  rotina,  and  other  parts.  Those  are  probably  due  to  malnutrition  of  the 
Vaacular  walls.  The  gastric  and  intestinal  hemorrhages  have  been  already 
discusst^J. 

In  uncomplicated  coses  of  the  disease  there  is  no  fcrer.  The  pulse,  even 
when  there  are  no  cardiac  complications,  is  small  and  often  somewhat  rapid. 
Eespi ration  may  be  much  embarrassed  as  a  result  of  the  upward  pressure  of 
the  diaphragm. 

At  first  tlie  urine  presents  no  characteristic  changes.  When  the  ascites  has 
become  considerable,  and  there  is  a-deiiia,  the  urine  grows  scanty,  dark,  ntid 
concentrated,  and  often  has  an  abundant  sediment  of  urates.  The  frequently 
large  amount  of  nnvbilin  in  the  urine  is  worthy  of  mention.  This  ir  best 
demonstrated  by  the  S^'hlesinger  test — viz,,  fiuorescenee  of  the  urine  on  addition 
of  uu  equal  amount  of  a  ten-jM'r-cent  solution  of  zinc  acetate  in  absolute  alco- 
hol. The  demonstrntinn  of  the  presence  of  urobilin  is  not  without  significance 
in  the  diagnosis  of  hepatic  cirrhosis  (P.  K.  Pel),  as  we  also  can  testify.  An 
exact  explanation  of  urobilinnria  in  liver  di:=ease  is  as  yet  not  possible.  It  is 
generally  assumed  that  the  diseased  liver  cells  are  no  longer  able  to  dispose  of 
the  urobilin  absorbed  from  the  intestine.  It  munt  also  be  mentioned  that  some 
observers  have  found  a  diminished  amount  of  urea  in  the  urine,  and  have 
attenipt<Hi  to  attribute  this  to  a  disturbance  of  the  urea-forming  function  of 
the  liver.  More  recent  observations,  however,  have  not  conlirmed  this  conten- 
tion. Frcquenlly,  comparatively  largo  quantities  of  ammonia  have  been 
found  in  the  urine.  This  is  probably  due  to  an  increased  acid  formation  in 
the  blood,  and  not  to  a  diuiinution  in  the  formation  of  urea.  The  statements 
of  lioueliard  relative  to  the  inrreased  toxicity  of  the  urine  in  hepatic  disease, 
in  const!  luenee  of  the  diminished  j»oihon-neu  trail  zing  function  of  the  liver, 
reciujre  further  vetiticatiou.  tiljeosuria  and  alimentary  glycosuria  occur  oc- 
casionally, hut  by  no  means  regularly.  Worthy  of  note,  too,  is  the  assertion 
of  H.  Strauss  ami  others,  that  levulosuria  results  more  readily  in  patients 
with  heputic  disease  after  the  administration  of  levulose  than  it  does  in  healthy 
persons.     This  also  retjuires  further  investigation. 

It  remains  for  ns  to  deserilie  briefly  the  collateral  circulation  which  may  be 
developed  in  cirrluisis,  so  as  to  ennlde  the  blood  of  the  portal  system  to  reiich 
the  systemic  veins.  T!ie  clinical  history  of  the  disease  does  not  indTcalo  that 
this  attempt  at  compensation  is  very  successful.  We  may  have:  I.  ('(jtiimuni- 
cations  between  the  veins  of  the  mesentery  and  of  the  abdominal  walls.  S. 
Communications  between  the  coronary  vein  of  the  stomach  and  the  veins  of 
Glisson's   capsule   on    the   one   hand    and    the   phrenic   veins   on    the   other. 

3.  Anastomoses  between  the  internal  hemorrhoidal  and  the  hypogastric  veins. 

4.  As  pointed  out  by  Baumgarten,  enlargement  of  the  not  yet  completely 
obliterated  umbilical  vein  in  the  ligamentum  teres.  Through  all  these  the 
blrtod  may  flow  from  the  portal  s>'steiii  into  the  veins  of  the  abdominal  walls 
— that  is,  in  the  reverse  of  the  normal  din-ctiim.  Then  in  a  few  exceptional 
cases  tho  veina  around  the  navel  become  varicose,  a  phenomenon  which  has 
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been  termed  the  "  caput  MeduscB."  Much  more  frequent  and  more  importni 
is  Uic  finding  of  unnaturally  distended  and  tortuous  veins  in  the  skin  of  ih 
abdominal  walla  when  there  is  ascites.  These  veins  usually  extend  upnri 
from  the  neighborhood  of  Poupart^s  ligament  This  phenomenon,  aside  Iruo 
possible  anastomoses  between  the  subcutaneous  veins  and  the  portal  tributirws 
{vide  supra),  in  due  to  the  fact  that  because  of  the  ascites  the  flow  of  vtww 
blood  from  the  lower  extremities  througli  the  iliac  veins  is  iuipedcN:!,  and  co> 
sequcntly  a  part  of  the  venous  blood  takes  its  course  through  the  inferior  tad 
superior  epigastric  veins  to  the  mammary  veins. 

The  complications  of  hepatic  cirrhosis  which  arc  seen  in  many  cas<£  an 
probably  due  in  part  to  the  tiame  influences  (alcoholism)  wliich  occasion  th« 
cirrhosis.  In  tliis  list  belong,  for  example,  cardiac  hypertroplijr^  int»*tinil 
nephritis,  and  chronic  pachymeningitis.  Of  special  interest,  bccaase  «if  "- 
diagnostic  and  therapeutic  importance,  is  the  combination  of  hepatic  cirri 
with  tul>orcu]nus  peritonitis.  As  we  have  already  seen,  hepatic  cirrliosis  is  jtruJ-- 
ably  in  most  cases  the  primary  disease,  and  occasions  a  predisposition  to  the 
development  of  tuberculous  peritonitis.  The  clinical  picture  in  these  case*  is 
a  corabinatirtn  of  the  symptoms  of  hepatic  cirrhosis,  such  as  a  palpable  granalir 
liver,  sptenic  tumor,  and  yellowish  completion,  with  the  eymptomif  of  tuber- 
culosis, such  as  irregular  distention  and  tenderness  of  the  abdomen,  persisient 
fever,  and  emaciation.  If  we  consider  the  setiolog}'  (alcoholism),  we  mar, 
therefore,  sometimes  make  a  complete  diagnosis  of  this  combination,  particu- 
larly if  at  the  same  lime  the  t\ibercular  inflammation  attacks  other  Pcmu.* 
memhranes,  such  as  the  pleura,  or  if  there  are  other  signs  of  a  tubercular  in- 
fection (lungs,  etc.). 

As  to  the  general  course  of  cirrhosis,  its  duration  cannot  easily  be  deter- 
mined hecnn.se  the  onset  is  usually  insidious.  As  a  nile^  the  disease  lasta  one 
to  three  years,  or  rarely  longer.  In  many  cases  the  symptoms  are  insigniticHnt 
for  the  first  six  to  eighteen  mouths.  Then  the  disorder  takes  on  a  sc'Vitvr 
form,  perhaps  rather  suddenly.  Ascites  appears,  for  cjtamplc.  These  graviT 
symptoms  persist,  until  after  a  few  months  the  patient  dies.  The  eourse  of 
the  disease  reminds  one  of  cardiac  cases,  where  for  a  long  while  the  eom[»eiJ- 
satory  changes  avert  any  distress,  until  on  a  sudden  the  circulatory  disturU- 
ances  become  pronounced  and  persist  to  the  end.  To  Imj  sure,  in  hepatic  cir- 
rhosis very  marked  symptoms  (extreme  ascites)  may  for  b  time  completeljr 
disappear. 

Prognoaia. — The  prognosis  is  always  unfavorable,  at  least  when  the  symp- 
toms have  once  become  well  marked.  It  may  be  that  in  the  earlier  stages  the 
disease  can  be  checked  or  even  permanently  cured,  but  even  this  i.s  ojkm  to 
doubt.    No  ease  recovers  in  which  the  diagnosis  of  cirrhosis  is  certain. 

Death  is  due  either  to  intercurrent  disease,  or  more  often  to  gradually  in- 
creasing exhaustion.  In  some  few  cases  severe  cerebral  symptoms  suddenly 
appear:  there  are  coma,  general  convulsions,  and  delirium,  and  these  usually 
are  soon  fatal.  Just  how  these  nervous  phenomena  originate  we  do  not  cer- 
tainly kTiow  (see  the  chapter  on  Acute  Yellow  Atrophy  of  the  Liver). 

Diagnosis. — The  diagnosis  of  hepatic  cirrhosis  is  not  usually  self-evident 
It  may  be  made  with  some  posltiveness  if  a  patient  who  has  a  previous  history 
of  alcoholic  excess  gradually  develops  ascites  and  splenic  tumor,  and  if  upon 
palpation  we  fmd  the  liver  unnatiu-ally  firm  and  hard,  either  enlarged  or 
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irunkcn,  perhaps  with  a  roughonod  surfaco,  and  in  any  case  distinctly  to  be 

errors,  am]  par- 


fit  ;  yet  in  palpating  the  granular  eurface  one  is  very  liable  to 
*ticular]y  tho  si^narut*!  kernels  of  fat  in  tho  punjiiculus  adipos^tu^  of  the  ahdoniun 
are  apt  to  bo  niistakcm  by  inoxperiencc<l  observers  for  irre^ubiritit's  in  tlie 
surface  of  tlie  liver.  Tbe  diftiuultiea  in  tbu  pi.'rcus(iion  of  the  Hvlt  have  boon 
already  indicated.  Oftun  a  patient  does  not  come  under  observation  until  a 
considerable  ascitic  effusion  has  already  taken  place,  so  that  physical  examina- 
tion of  the  liver  and  splwn  is  rendered  very  difticult.  if  not  inifw&sible.  Then 
we  must  first  exclude  any  »^em'ral  disturbance  of  eircuhition  as  a  cau?;e  of  tbo 
ascites.  If  the  heart,  luiij^s,  and  kidneys  are  found  to  be  normal,  and  if  thnro 
is  no  anlcma  in  the  upper  half  of  the  body,  it  is  very  probabU^  that  there  is  a 
Iwa!  dc'ran^cmcat  of  the  portal  circulation,  particularly  if  the  patient  is  pos- 
itive tiint  the  ftbtlnuiinal  enlarojeincnt  was  the  first  evidence  of  dropsy;  but  we 
have  stt!l  to  determine  whether  the  cause  of  this  derangement  is  cirriiosis  of 
the  liver.  This  may  be  assumed  to  be  the  case  if  the  whole  course  of  the 
disease  warrants  the  assumption,  and  if  the  history  furnishes  that  most  fre- 
rpient  of  all  letiolotijieal  factors,  chronic  alcoholism.  Otherwise  wo  must  be 
cautious,  for  portal  obstruction  with  precisely  similar  results  may  be  duo  to 
other  causes — such  as  the  external  pressure  of  tumors  or  portal  thrombosis. 
Many  forms  of  hepatic  syphilis  (q.  v.)  cannot  be  differentiated  from  cirrhosis 
by  mere  clinical  observation  of  the  hepatic  disorder.  Here  it  is  only  the 
letinlo^y  and  the  demonstration  of  other  signs  of  syphilis  that  can  justify  the 
assumption  that  the  disease  in  hand  is  of  specific  origin.  It  is  often  a  groat 
aid  in  diagnosis  to  examine  the  liver  directly  after  tapping.  The  abdominal 
walls  are  then  relaxed  and  soft,  m  that  the  liver  may  be  made  out  very  dis- 
tinctly- It  should  be  Iw^rne  iu  mind  that  irregularities  of  considerable  size 
are  more  freijueut  in  hepatic  sj'philis  ("  lobulated  liver''),  while  cirrhosis  is 
suggested  by  a  more  unifonn  granulation. 

it  is  also  very  difficult  in  many  instances  to  exclude  chronic  peritonitis. 
The  a'tiology  may  aid  us.  Other  points  are,  that  in  clirtjuic  peritonitis  there 
may  be  tenderness  on  pressure^  flie  abdominal  ilistontion  is  less  uniform,  and 
there  is  no  enlargement  of  the  spleen.  Another  pnint  is  that  the  specific 
gravity  of  a  simple  ascites  due  to  passive  congestion  is  often  below  l.tilfi,  while 
an  inflammatory  exudation  usually  reaches  higfier  figures.  The  albumen 
content  <if  an  inflammatory  exudation  is  generally  decidedly  higher  than  that 
of  a  transudate.  As  a  boundary  figure,  four  per  cent  may  be  taken,  tlioiigh 
exceptions  in  Ijoth  directions  may  occur.  Finally,  the  Hivalt  teat  deserves 
consideration  (vide  supra,  page  356).  Hemorrhagic  ascites,  as  a  rule,  indi- 
cates tubercular  or  cancerous  peritonitis.  But  even  if  an  isolated  transudate 
in  the  abibfrninal  cavity  has  l>een  demonstrated,  a  false  assumption  of  hepatic 
disease  nut  infrequently  occurs,  througli  the  eireumstanee  tluit  oeea^sioiudly 
in  heart  disease,  particularly  in  obliteration  of  the  pericardium  and  in  mitral 
etenosis,  an  isolated  ascites  may  develop.  We  have  already  discussed  this 
CjuesUon  (rf.  pages  402  and  448). 

The  mmbination  of  hepatic  cirrhosis  and  chronic  peritoneal  tuberculosis 
{vide  supra)  may  be  diagnostieated  with  a  certain  probability  if»  besides 
Bnnptoms  of  cirrhosis  and  jieritoneal  disturbance,  there  are  definite  indications 
of  a  tuberruiar  affection;  such  are  a  phthisical  constitution,  persistent  fever, 
and  the  existence  of  a  tubercular  disease  in  some  other  organ^  particularly 
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the  pleura.     The  lymphocyte  content  of  the  exudate   is   also  of  diftgDCflx 

importnnce  (r/.  page  'Ml). 

Treatment. — In  tn;uiiug  Iicpalic  cirrhosis  the  first  ncTcessiLy  is  a  strkt 
regulation  of  the  diet.  Tlio  t^urli^T  ia  the  dificase  proper  dlagnostit;  niici  an 
fdlUiwod,  tiic  nn)re  likelDiood  of  Ix^nefit.  The  most  ini2>ortant  principle  m 
regulating  the  diet  is  to  avoid  nil  in^esta  which  in  any  way  nii^irht  irriUlfor 
danmgo  the  hc'palic  cAh.  Wo  forbid,  therefore,  all  alcoholic  bevenij 
moHt  allow  very  ainall  amounts  merely  to  stimulate  the  appetite.  \V< 
forbid  sharp  spices,  pepper,  mustard,  horse-radish,  onions,  and  similar  triy 
cles.  In  general,  the  amount  of  meat  should  lie  limited.  We  may  allow  milt 
buttermilk,  eggs,  vegetables,  and  cereals.  In  suitable  cases  wo  may  try  ik 
prescription  of  an  exclusive  milk  diet  for  some  weeks.  Quite  a  number  "f 
autliors  re]K)rt  favorable  results  from  a  milk  cure  of  this  sort,  but  the  icii- 
vidual  peculiarities  of  every  case  must  be  considered. 

If  the  disease  has  already  developed  we  must  resign  ourselves  to  roerelj 
symptoniatie  Ircutnient.  The  benefit  which  iodid  of  potasi^iuni  is  said  to 
exercise  in  hepatic  cirrliosis  is  very  doubtful,  and  is  probably  based  merely 
upon  cases  of  syphilitic  disease  of  the  liver. 

The  s^inptomatic  treatment  of  hepatic  ciiThosis  has  to  deal  mainly  with  the 
disturbauces  due  to  portal  congestion,  and  the  associated  gastrointestinal  ca- 
tarrh, lii  such  cases  experience  shows  that  the  best  results  are  obtuim^I  by  the 
cautious  ui^Q  for  a  considerable  litue  of  laxatives.  In  early  eases  wc  should 
resort  first  to  salines,  particularly  Carlsbad  salts.  We  may  prescribe  artificial 
Carlnhad  saltn,  dissolved  in  warm  water,  or  the  genuine  t'arlsbnd  water  to  be 
drunk  at  all  limes.  If  the  patient's  circunietanees  fiermit  we  may  even  recom- 
mend in  suitable  cases  a  vinit  to  Carls^bad.  Other  appropriate  health  resort* 
are  Marienbud,  Kissingen,  and  Neuenahr.  If  the  saline  remedies  are  iIl-boni4 
we  employ  vegetable  laxatives,  such  as  rlmbnrh  and  aloes.  In  case  there  il 
alrcfuly  a  considerable  degree  of  ascites,  good  rijsults  may  sometimes  lie  ob- 
tained by  administering  drastic  purgatives,  among  which  gamboge  has  earned 
a  special  reputation.  Many  observers  have  seen  !>enelit  from  calomel,  giviof 
three  times  a  day  3  gr.  (gm.  0.2)  for  a  period  of  two  to  three  days.  Calomd 
may  be  given  repeatedly  in  this  way  at  intervals  of  from  five  to  eight  dav^ 
Of  course,  caution  is  necessary  in  its  emiiloymcnt.  Probably  it  does  good  both 
as  a  laxative  and  also  as  a  <lii]retic.  Sa.saki,  in  .lapan,  has  seen  excellent  result* 
in  hepatic  cirrhosis  from  the  administration  of  cream  of  tartar  in  considerable 
doses,  3  to  4  drachms  (gm.  10  io  15)  a  day,  associated  with  a  nourishing  diet, 
including  milk  and  scr«[ted  raw  meat.  After  all,  however,  laxatives  should  not 
be  emplnyed  if  they  dtFlurh  the  digestive  apparatus. 

If  ascites  has  already  develo|xHl,  we  nuiy  administer  diuretics  besides  the 
drastic  purgatives;  trial  may  be  made,  first  of  all,  with  diuretin,  theophylline, 
cuffein;  further,  with  acetate  of  potassium  or  sodium,  squills,  the  spetiw, 
diureticjc  of  the  German  T*harmacopoMa,  dog-roRe  tea,  bean  tea,  etc.  English 
authorities  recommend  the  balsam  and  the  resin  of  copaiha  as  particularly 
efficient  in  the  various  forms  of  ascites.  The  dose  is  about  15  minims  (gm.  1) 
a  day.  The  best  mode  of  administration  is  in  gelatin  capsules.  Pure  urea 
(2.5  to  4  drachms  [gm.  10  to  15]  daily,  dissolved  in  water)  has  also  been  rec- 
ommended. We  dure  not  i)lace  too  much  Jiope  in  all  these  remedies.  If  Ih? 
heart  is  feeblcj  digitalis  may  cause  a  decided  increase  in  the  amount  of  urine, 
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and  it  is  also  worth  while  to  trv  a  combination  of  digitalis  with  calomel  or 
with  other  diuretics. 

If  the  ascites  is  so  excessive  as  to  occasion  much  local  discomfort  and  to 
impede  respiration,  Uie  removal  of  the  tliiid  by  paracentesis  ma)*  aff*)rd  relief. 
The  details  of  this  proceeding  were  given  in  the  last  section.  Many  physicians 
recommend  tapping  as  early  as  possible,  before  it  is  absolutely  netH-'ssary.  The 
relief  is  said  to  be  more  lasting  in  that  case;  but  this  proposal  has  liv  no  means 
met  with  universal  assent,  and,  as  a  ruloj  the  physician  will  not  tap  until  the 
abdominal  tension,  the  dysjinura,  and  otber  E}*mptoms  occasioned  by  the  ascites 
render  it  necessary.  rufortiiuaLely,  the  relief  is  only  temix)rary,  for  the  fluid 
collects  again  with  great  rajjidity  after  tai>]>ing;  yet  it  is  sometimes  possible 
to  delay  tbe  reaccumulatiou  for  a  considerable  time  by  compressing  the  ab- 
domen with  an  elastic  bamlafje,  and  by  using  the  above-meutioned  remedies 
(diuretics  and  digitalis)  directly  after  tapping. 

We  have  fmally  to  consider  the  ingenious  suggestion  of  Talma  to  assist 
in  the  establishment  of  a  collateral  circulation  between  the  portal  tributaries 
and  tlie  veins  of  the  abdt^minal  wall,  by  snttiring  the  omentum  and  the  spleen, 
h1.^o,  if  necessary,  to  the  anterior  abdominal  wall.  This  Talma-Drumniond 
operation  has  already  been  frequently  carried  out  in  hepatic  cirrhosis  as  well 
as  in  other  diseases  of  the  liver  with  portal  obstruction  (syphilis  of  the  liver, 
portal  thrombosis,  etc.).  Sometimes  the  result  has  been  apparently  satis- 
factory, inasmuch  as  after  the  operation  the  ascites  did  not  return  imme- 
diately and  the  patients  felt  much  improved.  In  suitable  cases,  therefore, 
we  may  advise  an  operative  procedure  of  this  kind. 


CHAPTER   V 

BILIARY   CIRKHOSIS    AND    HYPERTROPHIC    CIRRHOSIS    OF   THE    LIVER 

There  are  two  forms  of  cirrhosis  which  differ  in  many  respects  from  the 
disease  just  descTibed:  they  are  called  biliary  cirrhosis  and  hypertrophic 
cirrhosis  of  the  liver.  Charcot  and  TTanot  were  the  first  to  call  attention  to 
them.  Since  then  the  literature  of  the  subject  has  become  quite  extensivCj  but 
all  doubts  and  differences  of  opinion  are  not  yet  settled. 

1.     SECONDARY    BILIARY    CIRRHOSIS    OF    THE    LIVER 

Whenever  there  is  retention  of  bile  in  the  liver  for  any  length  of  time,  no 

matter  what  causes  it,  certain  chiinges  result.  The  small  and  the  mt^dium-sized 
bile  ducts  become  distended,  and  granules  of  j)igmeut  are  dejtosited,  both  in 
the  interlobular  connective  tissue  and  within  the  acini  themselves.  Besides 
this,  however,  and  undoulitedly  bwausc  of  tbe  noxious  influence  of  the  retained 
bile,  tlie  hepatic  cells  not  infrequently  undergo  destructive  changes.  In  ac- 
cordance with  the  general  nde,  connective  tissue  gradually  fills  the  gaps  thus 
left  in  the  parencluTiia,  and,  more  than  this,  the  interstitial  hyperplasia  is  so 
great  as  to  increase  the  size  of  the  organ.  If,  therefore,  there  is  persistent  ob- 
struction of  the  common  duct  by  a  gallstone,  or  n  ricatricial  stenosis,  or  a 
tumor  prcsF:ing  from  without  upon  the  duct,  the  liver  will,  in  all  such  cases,  b© 
44 
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found  to  bo  larger,  firmer,  and  richer  in  fibrous  tissue  than  norma! — in  a  wai 
*' cirrhotic.'*  Hence  this  condition  docs  not  represent  an  independent  difcts^ 
but  is  a  result  of  chronic  biliary  retention,  in  whatever  way  occasioned.  !i « 
appropriately  termed  **  secondary  biliary  cirrhosis."  That  retention  i*  tt*!'' 
the  cause  of  this  change  has  l>een  proved  by  experiments,  for  it  lias  bwu  ?ho»o 
that  ligature  of  the  common  duct  in  animals  causes  well-marked  bilianr  m- 
rhosis. 


2.     PRIMARY   HYPERTROPHIC   OR  BILIARY    CIRRHOSIS 

The  secondary  cirrhosis  just  described  is  due  to  occlusion  of  the  large  bilf 
ducts.  There  ig  also  a  not  vcr}'  common  (at  least  in  (iermany,  though  mon? 
frequent  in  Holland)  primary  form  of  biliary  cirrhosis,  usually  knowrn  « 
hypertrophic  cirrhosis.  French  authors  have  given  it  the  name  of  "  cirrkri^ 
hyperirophique  sans  aficite  avec  icicre,"  out  of  regard  to  its  most  irn|X)rum 
clinical  eymptom.  That  there  is  va  eseential  difference  between  this  form 
and  the  ordinary  ''  atrophic  "  cirrhosis  of  Laenuec  is  manifested  by  the  clinieil 
behavior  of  the  disease. 

Tlu'  specific  cause  of  hyportrrtfihic  biliary  licpatic  cirrhosis  is  as  yet  entirely 
unknown.  We  can  merely  surmise  that  we  liave  to  do  with  a  chronic  inflam- 
matory  process,  excited  by  some  toxic  or  infectious  agent,  and  that  the  prcj*e» 
probably  originates  in  the  small  hile  ducts  of  the  liver.  The  disease  occure 
moRt  frcipiently  in  younger  individuals^  In'twecn  the  ages  of  twenty  and  thirtv. 
Sometimes  this  disorder  attacks  hard  drinkers,  but  they  are  not  by  any  mean? 
its  only  victims.  While,  in  the  common  form  of  cirrhosis,  ascites  is  usually  the 
earliest  grave  symptom  of  disease,  in  hypertrophic  cirrhosis  a  slight  jaundice 
generally  appears  simultaneously  with  the  first  indefinite  symptoms  of  pressure 
in  the  region  of  the  liver,  languor,  and  anorexia.  This  jaundice  rapidly  in- 
creases, and  persists  throughout  the  illness.  It  is  worth  mentioning  tlwt, 
despite  the  most  extreme  icterus  and  bile-colored  urine,  the  stools  in  biliarv 
cirrhosis  are,  as  a  rule,  not  entirely  decolorized.  In  ordinary  cirrhosis  there 
may  be,  as  we  have  saiJ,  Imrdly  any  jaundice,  or,  at  any  rate,  it  is  a  rather  htf 
ajTuptom,  and  even  then  it  is  seldom  extreme.  On  the  other  hand,  ascites,  as  a 
nile,  is  slight  or  absent  in  hypertrophic  cirrhosis.  It  is  true  that  there  have 
)>ecn  cases  with  great  ascitic  effusion^  but  it  never  comes  till  the  diaeaae  is 
quite  far  advanced. 

On  physical  examination  the  liver  is  usually  found  to  be  conpiderably  en- 
larged, and  its  surface  is  smooth,  as  a  rule,  or  rarely  it  displays  some  low  elec- 
tions, due,  perhaps,  to  variations  in  the  fullness  of  the  blood  vessels.  In  general 
there  is  said  to  be  this  import^mt  difference  between  the  ordinary  (atrophic) 
and  the  hypertrophic  forms,  that  in  the  latter  the  newly  forme^l  connective 
tisene  evinces  little  tendency  to  contraction,  so  that  the  liver  remains  largv. 
even  late  in  the  course  of  the  disease,  and  does  not  shrink.  This  is  certainly 
true  of  the  majority  of  cases,  eo  that  after  an  illness  of  two  or  three  years  tin* 
liver  is  still  found  to  be  large  and  smooth ;  but  further  observations  are  neccr:- 
sary  in  order  to  determine  whether  there  may  not  sometimes  be  contractJAn 
toward  the  end  of  the  disease. 

Along  with  the  chronic  jaundice  and  the  marked  enlargement  of  the  li>ff 
there  is  a  third  important  symptom — viz.,  chronic  pplenic  tumor,  usually  of 
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considerable  Bize.  As  there  are  no  indications  of  portal  obstruction,  we  must 
conclude  that  the  spleen  is  not  enlarged  from  passive  congestion,  as  is  usually 
the  case  in  ordinary  alcoholic  cirrhosis,  but  as  the  result  of  hyperplasia;  and 
post-mortem  examinations  con  firm  tins  conclusion.  The  origin  of  the  hyper- 
plasia is  not  clear.  In  one  case  we  found  not  only  splenic  tumor  but  a  distinct 
hyperplasia  of  many  niesenteric  and  peritoneal  lyuiph-^rlands;  which  suggests 
the  possibility  of  infectious  influences.  A  corroborative  fact  is  that  nut  in- 
frequently the  entire  course  of  the  digease  will  be  marked  by  slight  elevations 
of  temperature.  Longer  fever  periods  with  intermittent  higher  elevations  of 
temperature  also  occasionally  occur.  Tlie  other  symptoma  of  the  disease  are 
in  part  the  direct  result  o!  the  jaundice,  sucii  aa  the  slow  pulse,  the  itching, 
and  tlie  changes  in  t)ie  urine;  while  others,  such  as  languor  and  weakness,  are 
the  results  ol'  the  constitutional  distuilmnoe.  The  dejections,  as  already  men- 
tioned, are  not  always  colorless  and  futty,  as  in  case  of  obstruction  of  the  large 
bile  ducts.  Many  ])atienta  have  a  noticeable  tendency  to  Iiemorrhage,  particu- 
larly to  frequent  epistaxis,  hemorrhage  from  the  gurus  into  the  skin,  and  to 
hematemesis.  In  the  case  mentioned  above,  the  fatal  termimition  was  due  to 
constantly  repeated  and  f>rnfufie  hemorrliages  from  the  stomnch,  for  which  the 
autopsy  disclosed  no  anatoiuical  cause  in  the  stomach  or  intestine.  It  seemed 
as  if  the  hemorrhages  had  taken  place  by  diapedesis. 

The  entire  duration  of  the  disease  is  about  two  or  three  years;  but  it  may 
last  much  longer.  The  prognosis  is  almost  always  bad.  Occasionally  a  ease 
will  exhibit  marked  temporary  improvement  or  an  apparent  arrest  of  the  dis- 
ease, so  that,  in  spite  of  the  size  of  t]ie  liver,  tlie  patient  is  able  to  do  light 
work.  Death  comes,  when  there  are  none  of  the  above-mentioned  hemorrhages, 
as  a  result  of  gradual  exhaustion,  or  is  suddenly  ushered  in  by  coma,  convul- 
sions, and  other  grave  nervous  symptoms,  usually  ascribed  to  choliemia  (vide 
infra) . 

That  a  chronic  hepatic  disease  of  so  peculiar  a  nature  should  be  marked  by 
peculiar  anatomical  changes  would  seem  certain,  even  from  clinical  observa- 
tion. In  general,  this  view  is  confirmed,  although  further  and  careful  inves- 
tigations are  much  needed.  Upon  microscopic  examination  there  is  always 
found  an  abunrlant  new  growth  of  a  tissue  containing  many  ceUular  elements, 
surrounding  the  small  bile  ducts  of  the  liver.  In  other  particulars  the  histo- 
logical changes  are  very  similar  to  those  of  ordinary  hepatic  cirrhosis.  The 
new  growth  of  connective  tissue  is  found  in  the  interior  of  the  hepatic  lobules, 
but  this  can  scarcely  be  regarde<l  as  a  radical  difference.  Still,  one  gets  the 
impression  that  the  entire  pathological  process  of  hypertrophic  cirrhosis  orig- 
inates in  the  bile  ducts  and  the  tissues  surrounding  them,  while  the  changes 
of  ordinary  alcoholic  hepatic  cirrhosis  start  from  tlie  branches  of  the  jmrtal 
vein.  The  absence  of  contraction  in  the  new  tissue  of  hypertrophic  cirrhosis 
eeems  to  be  consonant  with  the  fact  that  the  anatomical  changes  suggest  hyper- 
plasia rather  than  inflammation  (compare  the  cjianges  in  the  spleen  and  the 
lym[)h-glands). 

The  diagnosis  of  hypertrophic  cirrhosis  can  sometimes  be  made  with  con- 
siderable positivenegp,  and  sometimes  can  merely  he  regarded  as  jirobahlc.  The 
gradual  development  and  persistence  of  jnundice  and  the  presence  of  an  en- 
larged liver  and  spleen,  iiut  usually  without  marked  asciteSj  would  suggest  the 
disease  strongly,  especially  if  long-continued  observation  enabled  us  to  exclude 
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carcinoma  and  other  diseases.  Sometimes,  however,  it  is  very  difficult  to  de- 
cide whether  the  biliary  cirrhosis  is  primary  or  secondary,  for  the  conditions 
giving  rise  to  secondary  biliary  cirrhosis  (occlusion  of  the  bile  ducts  from 
scars,  new  growths,  or  calculi)  may  be  obscure.  A  careful  investigation  into 
the  history  of  the  case  with  regard  to  biliary  colic  and  similar  symptoms  might 
be  decisive.  Other  factors  are  the  general  course  of  the  disease  and  the  pres- 
ence of  a  splenic  tumor,  unaccompanied  by  ascites.  An  enlarged  spleen  is 
scarcely  ever  seen  in  this  way  in  ordinary  chronic  jaundice  of  obstructive  origin. 

The  prognosis  of  biliary  cirrhosis  of  the  liver  is  most  unfavorable,  although 
the  duration  of  the  disease  may  in  some  cases  extend  over  a  period  of  manv 
years. 

The  treatment  should  conform  to  the  principles  laid  down  in  the  chapters 
on  jaundice  and  ordinary  cirrhosis  of  the  liver.  Sacharjin  has  lately  recom- 
mended the  persistent  use  of  small  doses  of  calomel — 1  gr.  (gm.  0.06)  several 
times  a  day.    I  personally  have  never  seen  any  distinct  benefit  from  it. 


CHAPTER    VI 
ACUTE   YELLOW   ATROPHY   OF   THE   LIVER 

iEtiolos^. — Acute  fatty  degeneration  of  the  liver  occurs  both  as  a  primary 
disease  and  as  secondary  to  other  hepatic  disorders,  or  as  a  symptom  of  con- 
stitutional diseases.  Secondary  acute  fatty  degeneration  in  rare  instances 
accompanies  severe  acute  infectious  diseases,  such  as  typhoid  fever,  recurrent 
fever,  septicaemia,  and  puerperal  disease.  It  also  appears,  with  equal  rarity, 
in  the  course  of  cirrhosis  of  the  liver  or  of  persistent  biliary  retention,  an-i 
it  is  a  constant  phenomenon  in  acute  phosphorus  poisoning.  Indeed.  t?it.' 
effects  of  phosphorus  resemble  the  symptoms  of  primary  acute  yellow  atn»j'::>" 
in  7nany  ways  so  closely,  even  postmortem,  that  formerly  the  two  were  nt'v." 
confounded. 

Primary  acute  yellow  atrophy  of  the  liver  is  a  very  rare  but  extronstlv 
severe  disease  which  almost  invariably  leads  to  speedy  death.  There  is  ^on- 
erally  no  determinable  cause,  and  its  victims  are  struck  down  in  hloomiic 
health.  It  is  most  common  in  young  adult  life  between  the  fifteenth  an: 
tliirty-fifth  year.  Children  and  elderly  people  have  been  occasionally  attackt'i. 
Females  are  nnich  more  liable  to  the  disease  than  males,  and  pregnancy  in- 
creases the  predisposition  to  it. 

As  we  have  said,  we  cannot,  as  a  rule,  find  any  exciting  cause.  It  is  <\&Xk^': 
that  sometimes  the  onset  has  been  preceded  by  some  violent  emotional  oxoitr- 
ment,  or  excess  in  alcohol,  or  the  like;  but  how  important  these  factor*  mi- 
he  is  not  at  all  clear. 

It  is  an  interesting  fact  that  sometimes  the  disease  becomes  rather  m-rv 
frequent  than  usual,  and  endemic.  For  instance,  several  mendwrs  of  -no 
family  may  be  attacked.  This  fact,  the  whole  course  of  the  disease,  and  t::o 
pathological  appearances,  seem  to  place  the  disease  in  the  category  of  m-^it 
infectious  diseases.  It  uuist  be  confessed  that  as  yet  we  know  nothing  aU)ct 
the  intimate  nature  of  tiie  infection. 
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Pathology. — The  chief  change  found  postmortem  is  in  Llic  liver,  and  it  has 
detRrniin<'d  the  niimo  given  to  the  disease. 

The  liver  i.s  much  atropliied,  sometimes  being  only  one  half  or  one  third 
its  normal  size.  This  makes  its  caj)sule  often  seem  contracted  and  wrinkled- 
The  organ  is  usually  soft  and  liabby,  so  that  in  some  places  it  seems  as  if  the 
linger  could  he  pressed  into  it.  The  color  of  the  surface,  and  for  the  most 
part  of  the  cross-section  also,  is  yellow,  like  ochre  or  safTron ;  but  the  cut  sur- 
face may  be  particolored,  having  red  and  yellow  aputs  interspersed.  Hence 
the  names  "  red  atrophy  "  and  "  yellow  atrophy.''  The  arnin^^cmeut  und  rela- 
tive extent  of  these  patuhes  may  vary  exceeilin^ly,  Tim  red  places  look  na  if 
they  had  collapsed,  and  seem  tougher  than  the  yellow.  'Jliey  correspondj  as 
we  shall  soon  see,  to  the  more  advanced  stages  of  the  affection,  while  the  yel- 
low spots  have  undergone  less  change.  The  lobules  are,  as  a  rule,  no  longer 
distinguishable  liy  the  naked  eye.  Such  lohnles  as  can  still  be  made  out 
80em  abnormally  sujall  and  have  a  gray  periphery. 

On  niieroscopic  examination,  we  find  that  the  essential  change  is  an  in- 
tense and  uniform  fatty  degeneration  of  the  hepatic  ceils,  affecting  the  entire 
parenchyma.  Only  a  few  cells  still  retain  their  normal  condition.  The  others 
are  filled  with  large  and  small  fat  globule;*,  and  mnuy  are  already  suffering 
evident  disintcgrnlion  and  absorption.  Where  the  degeneration  is  furthest 
advanced,  fat,  detritus,  and  pigment  alone  remain.  Inasmuch  as  the  lym- 
phatics readily  absorb  and  remove  the  fatty  and  albuminoid  granules,  there  is 
iinally  little  left  except  blood  vessels  and  connective  tissue.  The  blood  vessels 
are  frequently  quite  congested,  and  thus  occasion  that  red  color  winch  the 
naked  eye  detects  in  the  more  advanced,  broken-down  portions.  Frericlis 
made  an  interesting  discovery,  which  deserves  mention,  of  the  existence  of 
h'ucirj  and  tyrosin  crystal?  both  in  the  fiarenchyma  and  in  the  blood  vessels. 
Bilirubin  eryntals  also  arc  sometimes  found  in  the  detritus,  and  more  rarely 
in  the  interior  of  liie  hepatic  cells. 

Not  only  the  liver,  hut  many  other  organs  present  fatty  degeneration:  the 
heart,  in  particular,  the  kidneys,  and  rarely  the  niusclcfi;  but  the  process  is 
always  most  intense  in  the  liver.  The  skin  (vide  infra)  and  most  of  the  vis- 
cera are  evidently  tinged  with  jaundice. 

Acute  splenic  tumor  is  invariably  present.  This  suggests  that  the  disease 
may  be  infectious.  That  the  disease  is  a  constitutional  one  is  also  to  be  in- 
ferred from  the  numerous  ecchymoses  in  the  skin  and  the  interior  of  the  body, 
especially  in  the  mucous  membrane  of  the  stomach  and  intestines,  in  the 
serous  mend^ranes,  in  the  pelvis  of  the  kidneys  and  the  kidneys  themselves, 
and  more  rarely  in  the  brain  and  heart.  This,  again,  is  like  the  grave  septic 
diseases.  The  blood  itself  is  dark,  with  few  clots.  Leucin  and  tyrosin  have 
repeatedly  been  detected  in  it.  The  peritoneum  and  other  serous  cavities 
goiru'tiiiii's  contain  a  considerable  amount  of  serum. 

Clinical  History. — The  disease  is  usually  divided  into  two  stages,  the  first 
of  which  t'orrcspoiids  to  the  milder  prodromal  symptoms,  the  second  to  those 
severe  symptoms  which  arc  alone  characteristic.  In  many  instances,  however, 
tlic  first  prriod  is  wanting,  or  is  so  Itrief  that  the  patient  is  plunged  almost 
without  warning  into  the  gravest  condition. 

The  prodromata  in  most  cases  consist  nf  constitutional  disturbances  and 
mihl  gastrointestinal  symptoms.     The  patient  is  languid,  without  appetite. 
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and  disinclined  to  exertion.  There  are  headache,  nausea,  voznlting,  $llgist 
pains  in  the  gastrohepatio  region,  and  Bometimes  moderate  fever.  In  a  fe« 
days  jaundice  usually  appears.  This  is  almost  invariaidy  taken  for  in 
ordinary  ratarrlial  attack. 

After  some  days,  or  it  may  be  veeks,  the  second  stage  begins.  Tlie  chirf 
characteristic  of  this  is  the  occurrence  of  grave  nervous  eymptoms.  Fiist 
there  is  violent  headache,  with  sleepleftsness  and  marked  reatles*;ness-  The  in- 
tellect ifi  usually  .somewhat  dulled  even  now,  and  articulation  is  slow  and 
clumsy.  The  mental  confusion  usually  advances  very  rapidly  to  a  noisy  and 
violent  delirium.  The  excitement  becomes  at  times  maniacal.  The  patient  i? 
very  restless,  and  he  can  hardly  be  kept  in  bed.  Often  there  are  con^Tilsiv^ 
twitcliings  of  individual  muscles,  and  there  may  be  t^-pical  epileptiform  at- 
tacks, but  this  is  not  common.  After  one  or  two  days,  or  rarely  longer,  the 
excitement  abates,  and  is  followed  by  sopor,  which  soon  passes  into  deep  coma. 
At  ileath  the  patient  is  unually  perfectly  unconscious.  It  is  exceptional  for 
the  excited  stage  to  be  wanting;  in  such  cases  the  first  nervous  symptom  is 
BOpor. 

The  cause  of  the  nervous  symptoms  has  not  been  explained  in  a  way  to 
Bilence  discussion.  The  sante  theories  which  have  been  set  up  to  account  for 
the  grave  form  of  jaundice  in  general  (see  Appendix  to  this  chapter)  liave 
also  been  employed  to  elucidate  the  nervous  phenomena  of  acute  yellow 
atrophy.  It  might  also  be  that  the  primary  specitic  proceesee  of  infection  or 
intoxication  are  factors. 

The  jaundice,  wluch  is  present  even  in  the  first  stage,  afterwarda  usually 
deepens.  The  urine  contains  bile  pigment,  and  many  investigators  have  aim  ^ 
found  bile  acids  in  it.  If  these  latter  are  present,  it  suggests  that  the  jaundice  ™ 
is  not  (as  was  formerly  believed)  hematogenoufr — that  is,  the  result  of  a 
destructinn  rif  red  blood  corpuscles  and  the  transformation  of  their  pig- 
ment into  biliiiry  colf)rmg  matter — but  is  due  rather  to  a  retention  of 
bile.  JuHt  hinv  this  retentinri  arises  we  do  not  yet  know  definitely.  The 
obstruction  cannot  Ijc  in  the  large  bile  ducts,  for  the  gall  bladder  is  usu- 
ally lowad  empty.  Hence  the  cause  of  the  retention  of  bile  and  of  tba 
jaundice  is  probalily  a  derangement  of  the  smaller  biliary  pa8sage8  within 
the  liver.  We  should  add  that  in  a  few  rare  cases  there  has  been  little  or  no 
jaundice. 

On  physical  examination  of  the  liver  during  the  last  stage  of  the  d 
there  is  usually  a  striking  diminution  of  hepatic  dullness,  corresponding  to' 
tlie  atrophy  of  the  organ.     Generally  the  first  change  to  be  detected  is  a  con 
traction  of  the  left  lobe,  as  .shown  by  the  development  of  t^inpanitic   reso- 
nance in  the  epiga-striuni.     At  the  commoncement  of  the  illness  the   hepatic 
dullness  is  normal  or  slightly  increased  in  area.     If  the  disease  proves  very  ■ 
rapidly  fatal  the  organ  may  never  become  very  small.    In  most  cases,  though  I 
by  no  means  in  all,  there  are  pain  and  tenderness  in  the  hepatic  region,  but 
these  are  seldom  so  great  as  in  phosphorous  poisoning. 

The  enlargement  of  the  spleen  has  been  already  mentioned  as  an  almost 
constant  symptom  of  the  disease.  Even  during  life  some  increase  of  the  area 
of  splenic  dullness  can  usually  be  made  out,  and  sometimes  the  spleen  can  be 
felt  under  the  edge  of  the  ribs. 

The  occurrence  of  the  hemorrhages,  which  have  already  been  referred  to 
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under  the  pathological  lesions,  can  often  be  demonstrated  during  life.  Tlie 
cutaneous  ecchyinoses  can,  of  course,  he  seen,  and  the  hemorrhages  in  the 
jnuc'ous  memhranes  may  give  rise  to  hematemesis,  bloody  stools,  bleeding 
from  tlie  female  genitals,  or  epistaxis.  The  hemorrhages  are  due  probably 
to  the  impaired  nutrition  and  diminished  resisting  power  of  the  vascular  walls 
occasioned  by  the  grave  const itiiltonal  disturbance. 

T\w  c*indition  of  the  urine  in  acute  yellow  atrophy  is  very  interesting. 
The  amiiuut  is  either  normal  or  slightly  diminished,  and  the  specific  granty 
is  somewhat  increased.  Often  there  is  a  trace  of  albumen.  We  have  already 
mentioned  the  presence  of  bile  pigment.  The  point  of  chief  interest,  however, 
is  one  that  Frerichs  discovered  and  various  others  have  since  confirmed — 
namely,  the  great  diminution  of  urea  and  the  appearance  in  its  place  of  other 
substances,  which  are  likewise  the  proiSuctij  of  the  decomposition  of  albu- 
raiuoid  mutter,  and  represent,  in  all  prohability,  the  first  steps  in  the  forma- 
tion of  urea.  This  explains,  above  all,  tlie  increased  amount  of  ammonia  in 
the  urine,  and  tlie  presence  of  leuctn  and  tyrosin 
in  the  same.  The  characteristic  crystals  of  the 
latter  can  sometimes  l>e  detected  by  the  microscope 
in  the  urinary  sediment  (see  Fig.  llO).  The  crys- 
tals may  also  sometimes  l>e  obtained  by  allowing 
a  tlrop  of  the  fresh  urine  to  evaporate  slowly  upon 
an  object  glass.  The  proper  way,  however,  to 
demonstrate  these  crystals  is  to  precipitate  the 
urine  with  basic  acetate  of  lead,  to  remove  the 
lead  from  the  filtrate  by  means  of  sulphureted 
liydrogen,  and  then  to  evaporate  the  filtrate 
thus  obtained  to  the  point  of  crystallization. 
There    are    some    other    abnormal    constituents 

to  be  found  in  the  urine  bcsiiles  leucJn  and  tyrosin.  but  what  their  sig- 
nificance is  we  do  not  know.  Among  tliese  are  sarcolactic  acid,  oxymandelic 
(paraoxyphenylglycolic)  acid,  peptonoid  substances,  and  large  amounts  of 
kreatin. 

It  at  once  suggests  itself  that  this  disappearance  of  urea  and  appearance 
of  ainnnmia,  leucin,  and  tyrosin,  which  are  regarded  a^  jjreparatory  stages  in 
the  formation  of  urea,  gives  valuable  support  to  Meissner'a  and  Von  Schroder's 
idea  that  this  substance  in  manufactured  in  the  liver. 

As  to  the  other  organs  little  nwd  be  said.  Vomiting  is  very  frequent  in  the 
second  j=tage,  a^  well  as  in  tho  fir^t.  It  usually  ushers  in  the  severe  ccrcliral 
symptoms.  The  stools  are,  as  a  rule,  clay-colored,  as  is  usual  in  jaundice.  There 
is  generally  constipation.  The  pulse  is  rapid,  often  reaching  140  to  160  beata 
per  minute,  and  is  also  small  and  compressible.  It  is  this  acceleration  of  the 
pulse,  contrasting  with  its  usual  slowness  during  the  first  stage,  which,  along 
with  the  vomiting,  announces  the  onset  of  dangerous  symptoms.  The  pulmo- 
nary signs  are  seldom  marke<l,  although  there  may  be  bronchitis  or  a  pneumonia 
due  to  the  inhalation  of  foreign  substances.  During  the  coma  which  precedes 
death  respiration  is  usually  hurried,  and  often  deep  and  noisy.  Sometimes  it  is 
irregular. 

The  temperature  is  at  first  approximately  normal  or  slightly  elevated. 
Toward  the  fata!  termination  there  may  be  a  subnormal  temperature  or  the 
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temperature  rises  before  death,  and  even  sometimes  grows  higher  after  deadi, 
reaching  107.5"  F.  (42^*  C.)  or  more. 

In  case  the  disease  attacks  a  pregnant  woman,  abortion  or  premature  deliv 
ery  is  almoitt  certain  to  occur. 

The  entire  duration  of  the  disease  depends  mainly  upon  the  length  of  ib« 
first  stage.  This  may  be  wholly  absent,  or  may  be  brief,  or  may  occupy  sertr*! 
weeks.  The  duration  of  the  Becnnd  stage,  reckoning  from  the  occurrence  "E 
grave  ccrchral  syniptaras,  its  generally  only  a  few  days  (two  to  four),  t&tvU  a 
week.  Tlie  teriiiination  is  almost  invariably  fatal.  In  a  few  cases  recovery  \m 
been  observed. 

Diagnosis. — The  diagnosis  cannot  be  made  till  the  second  stage.  Tlie 
symptoms  of  the  first  stage  are  indistinguishable  from  those  of  s.itnplc  catarrtoi 
jaundice.  With  the  dovclnpmcnt  of  the  grave  synifitonis  nil  doiiht  u^uflHr  van- 
iflhea.  The  genernl  course  of  the  disease,  the  deep  jaundice,  the  cerebral  dis- 
turbances, the  cutaneous  ecchymoscs,  and  the  character  of  the  urine,  form  » 
clinical  picture  resembling  no  other  ilisease.  The  only  cases  where  there  ao 
be  any  uncertainty  about  the  diagnosis  are  the  exceptional  ones  in  wliich  there 
is  no  jaundice.  It  is  of  practical  importance  to  distinguish  this  diseai^e  from 
acute  phosphorous  poisoning*  (q-v.).  The  differential  diagnosis  is  to  be  made 
from  the  histor}'  of  the  case  and  from  the  following  factors: 


ACUTE   YELLOW   ATROPHY   OF   TUE 
LIVER 

1.  Prodromes  are  usually  present, 
but  may  be  absent. 

2.  Jaundice  develops  early,  some- 
times becomes  marked. 

3.  Liver  seldom  enlarged,  becomes 
atrophic  from  the  start ;  pain  in  he- 
patic region  not  the  rule. 

4.  Maniacal  delirium  very  fre- 
quent. 

5.  Not  infrequently  fever,  some- 
times high  fever. 

0.  Leucin  aiul  tyrosin  often  found 
in  the  urine. 

7.  Spleen  often  enlarged. 


PHOSPHOKOUS    POISOXTNO 

1.  Prodromes  are    almost    alwai 
present. 

2.  Jaundice  does  not  appear  untili 
rather  late,  and  it  may  be  slight  to] 
the  end. 

3.  Liver    much     enlarged     unti 
death,  and  very  painful. 

4.  Seldom  marked   delirium. 

5.  Not  infrequently  fever  is  ab-] 
sent  throughout. 

6.  Leucin   and   tyrosin    found  ii 
urine  exceptionally. 

7.  Usually  no  enlargement  of  the 
spleen. 


Treatment. — From  what  lias  lieen  said,  it  may  be  gathered  that  the  treat- 
ment of  acute  yellow  atrophy  of  the  liver  is  almost  hopeles-!.     Usually  laxatives' 
are  employed.  piirticiilnrly  calotuel.     The  nervous  symptoms  are  oomhated  by) 
an  ice  cap  and  liaths  and  narcotics;  tlie  vomiting,  by  opium  and  bits  of  ice;] 
and  the  cardiac  weakness^  by  stimulants. 
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PERNICIOUS   JAUNDICE.     CHOL-ffiMIA   AND   ACHOLIA 

"Reference  has  been  repeatedly  made  in  the  preceding  chapters  to  the  possi- 
lility  of  the  sudden  Bupervention  of  grave  uervoufi  derangements  in  the  course 
of  variourt  heputiL-  disfas^L's.  Thcte  nervuuH  sviiiploiiir^  re!^erIllJlL'  one  anotlier  so 
much  in  the  different  instances  of  their  occurrence  that  we  are  forced  to  believe 
them  always  duo  to  the  sujiil*  cause. 

These  syni|ilt)iriH  are  rehitivcly  most  frwjuent  when  there  is  chronic  biliary 
retention.  Whether  this  retention  be  the  result,  for  example,  of  obstruction  of 
the  common  or  the  hepatic  duct,  or  of  stcno.sip  of  the  biliary  passages  from  a 
carcinoma  involving  the  opening  of  the  common  duct  into  the  duodenum  or 
that  duct  itself,  the  patient  may  quite  suddenly  fall  into  a  condition  which  in 
many  rfspt'cis  corresponds  to  the  second  stage  of  acute  yellow  atrophy  jiist 
described.  Grave  cerebral  disturbances  declare  themselves,  with  deliriun], 
convulfijons,  and  coma.  There  are  hemorrhages  into  the  skin  and  into  the 
mucous  membranes,  and  in  a  few  days  the  patient  dies.  Usually  the  end  is 
attendi'd  with  high,  fcvor.  We  have  ourselves  seen  a  temperature  of  107. 4'^  F. 
(-11,9°  C.)  in  a  case  of  cancer  at  the  duodenal  extremity  of  the  common  duct. 
It  is  this  group  of  symptoms  which  is  usually  termed  pernicious  jaundice;  but 
almost  precisely  similar  phenomena  may  suddenly  appear  in  hepatic  cirrhosis, 
when  there  is  no  great  degree  of  jaundice,  if  any. 

Exactly  what  produces  these  grave  results  in  acute  yellow  atrophy  and  the- 
other  disorders  just  enumerated,  we  are  not  quite  certain.  Three  theories 
have  been  propounded  in  explanatinn.  The  first  theory,  the  latest  champion  of 
which  is  Leyden.  attributes  pernicious  jaundice  to  choUemia — that  is,  to  the 
accumulation  in  the  bhiod  of  the  touslituents  of  bile,  and  in  particular  of  the 
biliary  acids,  us  a  result  of  aljsorption.  This  arcumubilion,  it  U  said,  is  pro- 
moted by  the  paralyzing  effei't  of  the  jaundice  ujmn  the  activity  of  the  kidneys. 
Opposed  to  this  tfieory  is  tlie  fact  Hint  these  same  symptoms  may  occur  vvhen 
tliere  is  no  murkcd  hepatogenous  jaundice.  Furthermore,  it  is  doubtful  if  the 
cnnstitucntrt  of  (he  bile,  especially  the  bile  acids,  can  accumulate  in  such  quHU- 
tity  in  the  blood  that  they  can  proihice  toxic  effects. 

Bouchard  and  other  French  physicians  a.-scribe  to  the  liver  the  function  of 
rendering  harmless  the  products  of  the  decny  of  albuminous  matters  developing 
in  the  intestine,  which  may  l>e  absorbed  nnd  enter  the  circulation.  Destruction 
of  the  hepatic  cells  would  consoipumtly  lead  tn  fiutnintoxication  with  these  intes- 
tinal ptomaine.    In  Oermany  this  doctrine  has  gained  few  adherents. 

The  view  which  we  are  most  inclined  to  accept  was  first  brought  forward  by 
Frerichs.  He  has  given  to  the  grr>up  of  symptnms  under  discussion  the  name  of 
ocholia.  These  symptoms  he  ascribes  to  the  pernicious  influence  of  those  sub- 
stances wJiich  under  normal  conditions  are  manufactured  by  the  liver  into  bile, 
but  which  in  such  cases  accumulate  in  the  blood  and  the  tissues.  As  Frerichs 
himself  has  said,  and  we  believe  very  justly,  this  view  should  be  extended  to 
include  all  other  metabolic  functions  of  the  liver  (urea  production  from  am- 
monia and  carbon  dioxid,  formation  of  carbobytlrates  from  aH.mmen,  conver- 
sion of  glycogen  into  sugar,  etc.).    There  is  no  doubt  that  the  ppMo^w,..;  of 
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nietamorphosis  are  very  active  in  the  liver.    That  these  should  be  incom( 

when  there  is  a  severe  anatomical  lesion  of  the  liver,  or  when  there  is 
biliary  obatructiou,  ia  very  likely,  and  this  limitation  of  activity  might 
an  aeoumulatinn  of  all  eorts  of  material  in  the  blood.  We  may.  therefore. 
acholia,  using  the  word  as  Frerichs  does,  as  entirely  analogous  to  ursemia, 
latter  apijuaits  not  only  in  diseases  of  the  kidney  but  also  when  the  urct<r» 
obstructed.  In  this  sense  the  name  cholaemia  would  be  preferable  to  the 
scholia^  to  rpprescjit  a  condition  anulofrous  to  uramiia — taking  the  word  cholt-' 
mia  to  mean  the  intoxication  of  the  blood  with  all  sorts  of  substance?  due  to 
the  impcrfet't  mctamorpliosis  g"oin^  on  in  the  liver  (hepatic  autointoxicatioo). 
and  not,  as  Ijovdcn  foriiaTly  held,  the  saturation  of  the  blood  with  the  com- 
pletely formed  eoinponents  of  the  bile. 

The  termination  of  cholirmia  is  almost  always  unfavorable.  Only  in  eirfp- 
tional  cases  have  the  symptoms  disappeared  after  the  occurrence  of  a  profiw 
diuresis  or  marked  catharsis.  This  suggests  the  indicated  therapy — viz.,  cathai- 
flis,  diuresis,  hypodermoclysis,  etc.  At  the  post-mortem  examination  of  cho- 
Isemic  patients  there  is  usually  found  marked  fatty  degeneration  of  the  hepatic 
parenchyma  as  the  anatomical  expression  of  its  suspended  fimction. 


CHAPTER   YII 

ICTERUS   NEOXATORUM 
(Jaundice  0/  the  Neu-bom) 

Frequently  the  normal  red  color  of  the  skin  in  children  changes  on  the 
second,  third,  or  fourth  day  after  birth  to  a  distinctly  yellow,  jaundiced  hue. 
The  yellow  tinge  is  dwpcr  on  the  face  and  trunk  than  on  the  extremities.  Then? 
are  no  specifll  digestive  or  constitutional  disturbances.  Still,  it  mav  lie  taken 
for  the  rule  that  weaklings  and  premature  infants  more  often  present  this  jaun- 
dice than  do  vigorous  babes.  The  abnormal  hue  is  almost  certain  to  vanish  in 
a  week  or  two,  and  leave  no  sequels.  The  termination  is  unfavorable  in  thos»; 
instances  alone  where  there  is  some  special  complication,  not  directly  connected 
with  the  jaundice  as  such. 

The  (etiology  is  a  disputed  matter.  A  large  number  of  theories  of  all  sorts 
have  been  set  up,  no  one  of  which  to  this  day  has  gained  universal  acoeplanc**. 
Formerly  there  was  considerable  tendency  to  regard  the  jaundice  as  hematnp^ 
nous — that  is,  as  due  to  the  transformation  of  the  pigment  of  broken-Jovni 
blood  corpuscles  into  bile  pigment.  Points  which  seemed  to  support  this  rie» 
are  the  light  (not  jaundiced)  color  of  the  urine  and  the  yellow  color  of  the 
stools  (from  bile).  But  more  accurate  examination  has  shown  that  the  urine 
does  contain  biliarj'  pigment,  as  do  also  the  kidneys  of  such  infants  as  happen  to 
die  during  the  existence  of  the  jaundice:  and  the  biliary  acids  have  been  clearW 
shown  to  be  present  in  the  serous  transudations.  Tt  is  therefore  assumed  at 
present  by  most  authors  that  icterus  neonatorum  is  hepatogenous ;  but  how  tl 
biliary'  retention  and  consequent  absorptioit  are  caused  we  do  not  know.  P< 
haps  the  bile  is  not  ejected  properly,  from  weakness,  or  the  ducts  mav  be  ntr-1 
row,  or  temporarily  plugged  by  desquamated  epithelium.    Birch-Hirschfeld  ha9 
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illod  attention  to  the  fact  that  after  birth  there  is  a  tetidpney  to  consideraljle 
issive  congestion  of  tlie  liver,  with  resultant  cedema  of  Glisaon'fi  capsule  and 
iressure  upon  the  interlobular  bile  duets.  Probably  more  importance,  however, 
attaches  to  a  circumstance  which  Hofmeier  has  noted,  that  in  the  first  days 
'ter  birth  many  rod  corpuscles  are  dinintegrated,  and  consequently  there  is  a 
tmparatively  large  secretion  of  bile.  This  might  easily  lead  to  congestion  of 
the  smallest  bile  duets  and  ^o  to  icterus;  but  it  should  be  said  this  view  has  its 
opponents.  Quincke  has  an  entirely  different  explanation  of  icterus  neona- 
torum. Ho  goes  back  lo  an  old  theory  enunciated  by  Peter  Frank.  According 
to  this,  the  Jaundice  of  the  newborn  is  due  in  the  nbsorption  by  the  intestine 
'of  a  large  amount  of  biliary  coloring  matter  from  the  meconium  in  the  large 
intestine.  Xow,  if  the  ducivs  venonus  remains  open  for  some  little  time  after 
birth,  as  it  often  does,  this  biliary  pigment  is  carried  not  to  the  liver,  but  by 
means  of  the  vena  cava  inferior  directly  into  the  systemic  circulation.  The 
meconium  is  rich  in  bile  pigment,  and  moreover  there  is  an  abundant  accretion 
of  biliary  coloring  matter  in  the  newborn,  and  in  them  bilirubin  is  not  changed 
into  urobilin  in  the  intestine^  and  finally  the  renal  secretion  of  the  newborn 
is  at  first  very  scanty.  Conseffuenlly,  the  abeorption  of  the  bile  pigment  from 
the  intestine  results  in  jauiulice. 

It  is  well  to  mention  in  conclusion  that  in  very  rare  instances  there  is  com- 
plete congenital  stenosis,  or  even  entire  absence,  of  the  larger  liile  ducts.  Then 
i\Q.ii]y  jaundice  conies  on  soon  after  birth,  and  is  persistent.  The  children  become 
extremely  emaciated,  and,  after  a  few  weeks,  inevitably  perish. 


CHAPTER    VIII 
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Etiology  and  Pathology. — Syphilitic  disease  of  the  liver  occurs  both  when 
the  syphilis  is  acquired  and  wbcn  it  is  congenital.  Congenital  syphilitic  disease 
of  the  liver  may  be  diffuse  or  localized,  and  it  causes  a  cellular  infiltration  in 
either  case.  If  the  changes  are  extensive,  the  organ  is  hard  and  considerably 
enlarged  :  or,  if  the  newly  fonned  connective  tissue  has  undergone  contraction, 
the  liver  is  smaller  (ban  normal,  and  its  surface  is  uneven.  In  some  cases  of 
hereditary  syphilis,  distinct  gummata  of  considerable  size  have  been  observed. 

In  acfjuired  syphilis,  hepatic  disease  is  one  of  the  so-called  tertiary  symp- 
toms, and  does  not  usually  develop,  at  least  to  any  great  extent,  until  several 
days  after  infection.  Indeed,  it  may  be  a  very  late  result.  It  may  take  the 
form  either  of  a  diffuse  syphilitic  hepatitis,  or  of  circumscribed  gimimata  or 
syphilomata.  The  diffuse  hepatitis  does  not  present  essentially  diflerenl  ana- 
tomical appearances  from  those  of  ordinary  cirrhosis,  although  in  syphilis  the 
changes  are  seldom  so  uniformly  distributed  throughout  the  organ.  The  gum- 
mata are  the  most  characteristic,  and  the  most  important  clinically.  They 
may  form  separate  tumors  tlie  size  of  an  apple  or  even  larger.  The  convex 
surface  of  the  organ,  particularly  that  portion  near  the  auspensory  ligament, 
Beems  to  be  a  favorite  location  for  the  new  growth.  The  same  is  true  of  the 
porta  hepatis,  where  Olisson's  capsule  enters  the  liver.     At  the  autopsy  the 
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gummata  have  in  most  caseir  already  begun  to  undergo  contraction.  If  «a.W 
liver  is  usually  smaller  than  normal,  and  traversed  in  various  dir- 
deep  furrows,  which  divide  it  into  lobes.  These  furrows  are  due  t<;  i 
tricial  bands,  among  the  fibers  of  which  we  may  Rometimes  find  necrotK-oii 
cheesy  vestiges  of  the  gumma  profK?r.  Often  there  is  evident  syphilitic  wnie-j 
teritis  in  the  smaller  and  sometimes  also  in  the  larger  branches  of  the  hqitiit| 
artery  and  7»ortiil  vein. 

Clinical  History. — Circumscribed  g^Tjhilitic  changes  in  the  liver  often  gwl 
rise  to  no  symptoms  whatever.  It  is  only  when  the  disease  comes  to  difitinb(te| 
portal  circulation  that  a  series  of  symptoms  results,  which,  for  evident 
may  he  analogous  in  all  essential  points  to  the  effects  of  ordinary  cml 
Whenever  the  syphilitic  growths  contract  so  as  to  obliterate  a  large  number 
branches  of  the  portal  vein,  or  whenever  a  gumma  liappens  to  be  so  situated  tf] 
to  compress  the  trunk  of  Ihe  portal  vein  it^*lf,  then  the  well-known  result*  flfj 
portnl  obstruction  nrc  inevitable,  the  chief  l>eing  ascites  and  enlargrment  of 
spleen.  The  disturbanre  of  circulation  often  gives  rise  also  to  anorexia  ititi 
digestive  disordors.  We  once  observed  severe  gastric  and  intestinal  henwi^} 
rhagcs  without  gross  changes  in  the  corresponding  mucous  membranes — It*] 
hemorrhage  by  diapedcsis.  Experience  shows  jaimdice  to  be  rare  in  hepst 
syphilis,  hnt  it  may  appear  when  the  lesions  involve  the  larger  bile  ducts  or 
considerable  numlicr  of  the  smaller  biliary  passages.  It  deserves  roentiou  tW 
hepatic  syphilis  quite  often  causes  severe  pain,  sometimes  over  the  entire  regiva 
of  the  liver  and  sometimes  in  just  one  spot.  Pain  is  by  no  means  felt  in  cren 
case.    With  the  pain  there  may  be  great  tenderness  on  prossuro. 

On  physical  examination  of  the  liver  the  results  vary  according  to  the  foni 
and  the  stage  of  the  disorder.  Sometimes  the  larger  gummata  may  be  pUinlt 
felt  through  the  abdominal  walls,  usually  as  flattened  hemispheres.  Frequenih. 
also,  we  can  feel  the  edge  of  the  enlarged  r*rgan.  and  can  detect  that  lh«*  t-^i-- 
less  sharp  than  normal.  In  other  instances  the  separate  elevations  and  pr. 
nences  can  be  made  out.  The  area  of  dullness  on  percussion  of  coarse  varies 
in  different  cases. 

The  course  of  the  disease  is  usually  tedious,  and  it  may  occxipy  manv  vears. 
Probably,  too.  lesions  exist  in  many  cases  long  before  there  are  any  s' 
Just  as  in  cirrhosis,  ascites  is  usujilly  the  first  thing  to  attract  the  pm 
tention.     Improvement  and  temporary  arrest  of  the  disease  are  more  frequent 
than  in  ordinary  cirrhosis.    Still,  in  most  cases,  if  the  lesions  are  at  all  exleti- 
give,  the  termination  is  unfavorable. 

Of  practieiil  imporhincr  is  a  form  of  s>7>hilis  of  the  liver,  which,  howevrr, 
has  been  little  studied  pnlhologicnlly,  and  the  course  of  which  is  more  acute  uiiJ 
is  associated  with  a  continuous  remrttent  fever.  Persistent  febrile  condition* 
of  doubtful  origin  have  been  repeatedly  observed  in  which  an  enlargement  of 
the  liver  was  demonstrable,  and  in  which,  after  the  administration  of  io«lid  of 
potassium,  recover}'  ensued.  These  cases  are  explained  on  the  basis  of  a  gumm* 
formation  in  the  liver.  We  once  observed  a  case  of  syphilis  of  the  liver  com- 
plicated by  tuberculosis  of  the  peritoneum — an  interesting  analogy  to  the  com- 
bination of  hepatic  cirrhosis  and  peritoneal  tuberculosis  (vide  sitpra,  page  670). 

Diagnosis. — The  diagnosis  is  not  always  easy.  Usually  the  objective 
changes  in  the  liver,  the  ascites,  and  the  enlarged  spleen,  indicate  hepatic  trou- 
ble, but  we  are  often  unable  to  determine  just  what  the  trouble  ia.    NatUTftUj, 
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the  aptiological  factors  are  of  great  importance.  In  a  toper  we  would  think 
ither  of  the  common  form  of  cirrhosis.  If  there  is  a  syphilitic  history,  or  if 
'e  find  scars  iu  the  throat,  irregularities  in  the  surface  of  the  hones,  or  other 
of  a  specific  dyscrasia,  we  would  naturally  ascribe  the  hepatic  disorder  to 
le  same  cause.  As  to  special  signs,  if  tlie  prominences  on  t!ie  liver  are  rather 
irge  in  contrast  to  the  smaller  granulations  of  common  cirrhosis,  sypliili^  is 
imewhat  more  iirohable.  Severe  pain  in  the  right  hyjioclmudrium  also  su^- 
its  syphilis  rather  than  cirrhosis.  It  should  also  he  considerod  that  the 
of  hepatic  syphilis  is  usually  much  more  protracted  than  that  of  ordi- 
lary  hf^pntic  cirrhosis. 

Treatment. — Specific  treatment  should  first  bo  tried.  Mercury  and  potas- 
sium iodid  should  both  be  given,  but  probably  the  iodid  is  the  more  valuable  of 
the  two.  These  remedies  can  be  successful  only  when  the  gummata  are  still  in 
process  of  formation.  Our  therapeutic  efforts  produce  no  impression  upon  the 
cicatricial  band?,  the  contraction  of  which  is  the  main  cause  of  derangement. 
Indeed,  even  the  absorption  of  gummata  may  not  always  have  a  favorable  influ- 
ence upon  the  patient,  because  of  the  mechanical  disturbance  due  to  the  conse- 
quent cicatricial  change.  Hence,  in  general,  the  results  of  antisyphilitic  treat- 
ment are  not  very  satisfactory.  Only  in  the  above-mentioned  rare  cases  of 
tertiary  syphilitic  fever  with  gumma  formation  in  the  liver  has  the  iodid  of 
potassium  usually  any  ver)*  good  etYect. 

For  symptomatic  treatment,  the  reader  is  referred  to  the  chapter  on  Cir- 
rhosis of  the  Liver. 


CHAPTER    TX 

CANCER   OF  THE   UVER  AND   BILE   DUCTS 

.£tioIogy  and  Pathology. — T'riiuary  cancer  of  the  liver  is  very  rare,  but 
?icc()iHlnry  or  mctastulic  cancer  of  lliis  organ  is  met  with  often.  The  chief  ex- 
planation of  this  latter  fact  is  the  slowness  of  the  blood  current  in  the  liver, 
which  favors  the  deposition  of  the  canoerourf  germs  suspended  in  the  blood- 
Secondary  hepatic  cancer  may  bo  a  sequel  to  primary  cancer  of  any  organ. 
It  is  most  often  seen,  however,  when  the  primary  growth  lies  within  the  portal 
system,  in  the  stomach,  intestines,  rectum,  oesophagus,  or  pancreas.  In  some 
instances  the  projection  of  the  primary  groM'th  into  the  lumen  of  a  branch  of 
the  portal  vein  has  been  directly  demonstrated,  thus  furnishing  an  obvious 
source  for  metastasis.  The  secondary  cancers  in  (he  liver  may  be  very  numer- 
ous. They  are  found  both  within  the  organ  and  upon  its  surface.  If  superficial, 
they  form  flattened  protuberances,  which  are  often  dimpled  in  the  middle.  If 
the  new  growth  is  extensive,  the  liver  may  be  greatly  enlarged,  so  as  to  occupy 
a  great  part  of  the  abdominal  cavity. 

As  we  have  said,  primary  cancer  of  the  liver  is  very  unusual.  It  may  occur 
either  in  the  form  of  separate  large  nodules,  or  as  a  more  diffuse  cancerous 
infiltration  pervading  the  greater  part  of  the  organ.  Histologically  consid- 
ered, the  primary  growths  are  of  cylindrical-cell  carcinonm,  apparently  orig- 
inating from  the  epithelium  of  the  minute  bile  ducts,  but  also,  according  to 
some  authors,  sometimes  starting  from  the  cells  of  the  parenchyma. 
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Primary  cancer  of  the  larger  bile  duct?  is  of  more  frequent  occurrenCT?  :'>- 
genuine  primary  hepatic  cancer^  and  therefore  it  h  of  more  importance  da- 
ically.  The  gall  bladder  may  alw)  be  the  scat  of  primary  carcinoma.  Fna 
these  sources  may  proceed  abundant  metastatic  growths  iu   the  li         "     "" 

As  to  the  a?tiology  of  hepatic  cancer  we  can  be  brief.     The  «1  (  i:^* 

frecpient  in  advanced  life,  from  forty  to  sixty,  following   in   this  ihe  gen 
rule  fnr  cancer.    Of  special  exciting  causc-a,  there  is  only  one  to  be  raentit.u-'i 
— that  is,  biliary  calculi.     As  we  have  already  remarked,    the  fonnalioc  <ti 
cancer  snbHe(|iient  to  cholelithiasis  ha«  been  observed  so  many  times  that  mm 
coincidence  is  out  of  the  que.-Jtion. 

Clinical  History.  Diagnosis. — Many  small  nodules  of  cancer,  a£  well  v 
large  nuK^ses  which  are  favorably  situated,  may  exist  in  the  liver  without  Pl- 
aiting any  symptoms.  If  there  is  an  undoubted  primary  cancer  in  aD".  ■ 
organ,  such  as  the  stomach,  we  must  always  rememl>er  the  possibility  «f 
metastatic  growths  in  the  liver,  but  they  cannot  be  proved  to  exi&t  unless  thr 
alter  appreciably  the  size  or  shape  of  the  organ.  Sometimes  their  existrnce 
may  l>e  inferred  when  we  observe  either  ascites  and  enlargement  of  the  spl«t 
from  pressure  on  the  portal  vein,  or  jaundice  from  pressure  on  the  bile  dnrU 

On  palpation  we  are  often  able  to  make  out  plainly  one  or  more  tumors  in 
hepatic  cancer.  These  tumors  are  in  the  region  of  the  liver,  and  they  an?  di- 
rectly connwti?<l  with  it,  as  we  can  prove  by  marking  out  its  limits  by  perctp- 
fiion  and  palpation.  Another  characteristic  sign  is  that  almost  all  hepatir 
tumors  can  be  frit  to  move  with  respiration,  on  account  of  the  inspimtorr 
depression  of  the  diaphragm  pushing  down  the  liver  and  all  that  is  joined  to  it 
Percussion  over  a  hepatic  tumor  almost  invariably  gives  flatncBS^  in  contract 
to  the  muffled  tympanitic  resonance  of  many  gastric  tumors. 

The  most  characteristic  condition  is  not  a  very  rare  one;  in  it  the  liver  i« 
the  seat  of  a  very  large  number  of  cancerous  nodules.    In  such  cases  the  org»tt 
is  usually  much  enlarged.     Often  we  can  detect  by  mere  inspection  a  grv^t, 
irregular  prominence   in   the   hepatic   region,  pressing   forward    tJie   flaMv 
atrophied  walls  of  the  aMomen,  reaching  down  to  the  level  of  the  urabili<  . 
or  even  lower,  and  moving  with  respiration.    On  palpation  we  can  feel  uu>'. 
of  the  anterior  surface  of  the  liver,  and  the  separate  cancerous  nodules  scat- 
tered over  it.    These  usually  are  as  large  as  walnuts,  or  even  applet,  and  ih^j 
are  often  umbilieated.    The  lower  or  anterior  margin  of  the  liver  can  oftai. 
be  made  out  plainly,  and  it  also  is  often  the  scat  of  nodules ;  and  we  can  somej 
times  feel  nodules  on  the  lower  surface  of  the  organ. 

The  other  clinical  phenomenon  in  hepatic  cancer  have  several  causes:  (I) 
The  primary  disease,  such  as  cancer  of  the  stomach ;  (2)  the  general  cancemoftj 
cachexia,  as  shown  by  languor,  emaciation,  and  possibly  a  slight  ccdeina  of  thd; 
ankles;  and  (3)  the  possible  compression  of  the  blood  vessels  or  bile  ducL«. 
Compression  of  the  portal  vein  produces  a  moderate  or  even  a  large  ascitic 
effusion.  Even  in  these  instances  the  spleen  is  seldom  much  enlarg-ed  as  ■ 
result  of  the  passive  congestion,  because  the  universal  emaciation  and  an.vmia 
counteract  the  tendency  to  increase  in  size.  Jaundice  is  relatively  more  fre- 
quent in  cancer  of  the  liver  than  is  ascites.  It  is  caused  by  compression  either 
of  the  hepatic  duct  or  of  the  minuter  bile  ducts.  On  the  other  hand,  however, 
we  can  easily  see  that  hepatic  cancer  may  exist  without  producing  either  icteru* 
or  ascites. 
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llled  attention  to  the  fact  that  after  birth  there  is  a  tendency  to  considerable 
issive  congeBtion  of  the  liver,  with  resultant  ofdema  of  Glisson's  capsule  and 
pressure  upon  the  interlobular  bile  duct:?.    Probably  more  importance,  however, 
ittaches  to  a  circum^stance  which  Ilofmeier  has  noted,  that  in  the  first  days 
fter  birth  many  red  corpuscles  are  disintegrated,  and  consequently  there  is  a 
>mparatively  large  secretion  of  bile.    This  might  easily  lead  to  congestion  of 
le  smallest  bile  ducts  and  t-o  to  icterus ;  hut  it  should  be  said  this  view  has  its 
iponents.     Quincke  has  an  entirely  diiferent  explanation  of  icierua  neona- 
}rum.    He  goes  back  to  an  uld  theory  enunciated  by  Peter  Frank.     According 
this,  the  jaundice  of  the  newborn  is  due  to  the  absorption  by  the  intestine 
a  large  amount  of  biliary  coloring  matter  from  the  meconium  in  the  large 
itestine.    Now,  if  the  dncius  veno»us  remains  open  for  some  little  time  after 
»irth,  as  it  often  does,  this  biliary  pigment  is  carried  not  to  the  liver,  but  by 
leanK  of  the  vena  cava  inferior  directly  intn  the  systemic  cirndation.     The 
icconium  is  rich  in  bile  pigment,  and  moreover  there  is  an  abundant  secretion 
►f  biliary  coloring  matter  in  the  newborn,  and  in  them  bilirubin  h  not  changed 
ito  urobilin  in  the  intestine,  and  finally  the  renal  secretion  of  the  newborn 
at  first  very  scanty.    Consequently,  the  absorption  of  the  bile  pigment  from 
te  inte^itine  results  in  jaundice. 
It  is  well  to  mention  in  conclusion  that  in  very  rare  instances  there  is  com- 
plete congenital  stenoitis,  or  even  entire  absence,  of  the  larger  bile  ducts.    Then 
deep  jaundice  comes  on  soon  after  birth,  and  is  persistent.    The  children  become 
extremely  emaciated,  and,  after  a  few  weeks,  inevitably  perish. 
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etiology  and  Pathology. — 83*pbilitic  disease  of  the  liver  occurs  both  when 
the  syphilis  is  acquired  and  when  it  is  congenital.  Congenital  syphilitic  disease 
of  the  liver  may  be  diffuse  or  localized,  and  it  causes  a  cellular  infiltration  in 
either  case.  If  the  changes  are  extensive,  the  organ  is  hard  and  considerably 
enlarged;  or,  if  the  newly  formed  connective  tissue  has  undergone  contraction, 
tlie  liver  is  smaller  than  normal,  and  its  surface  is  uneven.  In  some  cases  of 
hereditary  syphilis,  distiuct  gununata  of  considerable  size  have  been  observed. 

In  acquired  syphilis,  hepatic  disease  is  one  of  the  so-called  tertiary  symp- 
toms, and  does  not  usually  develop,  at  least  to  any  great  extent,  until  several 
days  after  infection.  Indeed,  it  may  be  a  very  late  result.  It  may  take  the 
form  either  nf  n  diffuse  syphilitic  hepatitis,  or  of  circumseribed  gummiita  or 
eyphilomata.  The  diffuse  hepatitis  doea  not  present  essenttnlly  different  ana- 
tomical appearances  from  those  of  ordinary  cirrhosis,  although  in  syphilis  the 
changes  are  seldom  so  uniformly  distributed  throughout  the  organ.  The  gum- 
niata  are  the  most  characteristic,  and  the  most  important  clinically.  They 
may  form  separate  tumors  the  size  of  an  apple  or  even  larger.  The  convex 
surface  of  the  organ,  particularly  that  portion  near  the  suspensory  ligament, 
seems  to  be  a  favorite  location  for  the  new  growth.  The  same  is  true  of  the 
porta  hepatis,  where  Glisson's  capsule  enters  the  liver.     At  the  autojj-y  the 
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and  flisinclined  to  exertion.  There  are  headache,  nausea,  vomiting,  dift 
painH  in  the  gastrohepatic  region^  and  sometiuies  nio<ierate  fever.  In  a  ^ 
days  jaundice  usually  appears.  ThiH  is  almost  invariably  taken  fnr  a 
ordinary  catarrhal  attack. 

After  some  daya,  or  it  may  be  weeks,  the  second  stage  begins.  Tlie  dnrf 
characteristic  of  this  is  the  occurrence  of  grave  nervous  symptoniB.  Ftf« 
there  is  violent  headache,  with  sleeplessness  and  marked  restlessness.  Thrift- 
tellect  is  usually  Honiewhat  dulled  even  now,  and  articulation  is  slow  asd 
clumsy.  Tl»e  mental  confusion  uaurtlly  advances  very  rapidly  to  a  noi«y  ui^ 
violent  delirium.  The  exciteinent  becomes  at  times  maniacal.  The  patient  l* 
veiy  restless^  and  he  can  hardly  {ye  kept  in  bed.  Often  there  are  convulsitt 
twitchings  of  individual  muscles,  and  there  may  be  typical  epileptiform  a! 
tacks,  but  this  is  not  coniuion.  After  one  or  two  days,  or  rarely  lonp-r,  tiy 
excitement  ul>ate?,  and  is  followed  by  eopor,  which  soon  passes  into  deep  com*. 
At  death  the  patient  is  usually  perfectly  unconscious.  It  is  exceptional  fnr 
the  excited  stage  to  be  wanting;  in  such  cases  the  first  nervous  symptom  ii 
sopor. 

The  cause  of  the  nervous  B}'mptom8  has  not  been  explained  in  a  way  t^ 
silence  distMission.  The  same  theories  which  have  l)een  set  up  to  account  for 
the  grave  form  of  jaundice  in  general  (see  Appendix  to  this  cliapter)  hi^fc 
also  been  employed  to  elucidate  the  nervous  phenomena  of  acute  yellow 
atrophy.  It  might  also  be  that  the  primary  specific  processes  of  infection  or 
intoxication  are  factor?. 

The  Jaundice,  which  is  present  even  in  the  first  stage,  afterwards  usiully 
deepens.  The  urine  contains  bile  pigment,  and  many  investigators  have  alsn 
found  hile  acids  in  it.  If  these  tatter  are  present,  it  suggests  that  the  jaundicr 
is  not  (as  was  formerly  believed)  hematogenous — that  is,  the  result  of  a 
destruction  of  red  blood  fnrpus<.-le8  and  the  transformation  of  tlieir  pig- 
ment into  biliary  coloring  matter — but  is  due  rather  to  a  retention  of 
bile.  Just  how  this  retention  arii^es  we  do  not  yet  know  definitely.  The 
obstruction  cannot  be  in  tlie  large  bile  ducts,  for  the  gall  bladder  is  usu- 
ally found  empty.  Hence  the  cause  of  the  retention  of  bile  and  of  i\\e 
jaundice  is  probably  a  derangement  of  the  smaller  biliary  passages  withifl 
the  liver.  We  should  add  that  in  a  few  rare  cases  there  has  been  little  or  no 
jaundice. 

On  physical  examination  of  the  liver  during  the  last  stage  of  the  disease 
there  is  usually  a  striking  diminution  of  hepatic  dullness,  corresponding  to 
the  atrophy  of  the  orgau.  Generally  the  first  ciiange  to  Im?  detected  is  a  con- 
traction of  the  left  lobe,  as  shown  by  the  development  of  tympanitic  reso- 
nance in  the  cfjigaslrium.  At  the  commencement  of  the  illness  the  hepatic 
dullness  is  normal  or  slightly  increased  iu  area.  If  the  disease  proves  very 
rapidly  fatal  the  organ  may  never  become  very  small.  In  most  cases,  though. 
by  no  means  iu  all,  there  are  pain  and  tenderness  in  the  hepatic  region  Imt 
these  are  seldom  so  great  aH  in  phosphorous  poisoning. 

The  enlargeracut  of  the  splpen  lias  been  already  mentioned  as  an  almost 
constant  symptom  of  the  disease.  Even  during  life  some  increase  of  the  area 
of  pplenic  dullness  can  usually  be  made  out,  and  sometimes  the  spleen  can  be 
felt  under  the  edge  of  the  ribs. 

The  occurrence  of  the  hemorrhages,  which  have  already  been  referred  to 
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^xmder  tlie  pathological  lesiona,  can  often  be  demonstrated  during  life.  The 
[cutaneous  ecchynioses  can,  of  course,  be  seen,  and  the  hemorrhages  in  tlie 
[tnueous  membranes  may  give  rise  to  hematemesis,  bloody  stools,  bleeding 
•om  the  female  genitals,  or  epistaxis.  The  hemorrhages  are  due  probably 
to  the  impaired  nutrition  and  diminished  resisting  power  of  the  vascular  walla 
■occasioned  by  the  grave  constitutional  disturbance. 

The  condition  of  the  urine  in  acute  yellow  atrophy  is  very  interesting, 
'he  amount  is  either  nornml  or  slightly  diminished,  and  the  Kpcci(ic  gravity 
somewhat  increased.     Often  there  is  a  trace  of  albumen.     Wo  have  already 
iientioiicd  t!ie  presence  of  bile  pigment.    The  point  of  chief  interest,  however, 
jh  one  that    FroriiliB  discovered  and   various  others   have  since  confirmed — 
|iiame!y,  the  great  diminution  of  urea  and  the  appearance  in  its  place  of  other 
substances,  which  arc  likewise  the  products  of  the  decomposition  of  albu- 
minoid matter,  and  represent,  in  all  probability,  the  first  steps  in  the  forma- 
tion of  urea.     This  explains,  alxtve  all,  the  increased  amount  of  ammonia  in 
the  urine,  and  tiie  presence  of  leucin  and  tyrosin 
in  the  same.     The  characteristic  crystals  of  the 
latter  can  sometimes  be  detected  by  the  microscope 
in  the  urinary  sediment  (see  Fig.  DO).    The  crys- 
tals may  also  sometimes  be  obtained  by  allowing 
a  drop  of  the  fresh  urine  to  evaporate  slowly  upon 
an   object  glass.     The  proper  way,   however,  to 
demonstrate  tliese   crystals   is  to   precipitate   the 
urine  witJi  basic  acetate  of  lead,   to   remove  the 
lead   from  the  filtrate   by  means  of  sulphureted 
hydrogen,    and    then    to    evaporate    the    liltrate 
thus    obtained    to    the    point    of    crystallization. 
There    are    some    other    abnormal     constilueuts 
to  be  found  in  the  urine   besides   leucin   and   tyrosin,   hut   what   their  sig- 
nificance is  we  do  not  know.     Among  tliese  are  sarcohictic  acid,  oxymandelic 
(paraoxyphenylglycolic)    arid,  peptonoid   substances,   and    targe   amounts   of 
kreatin. 

It  at  once  suggests  itself  that  this  disft]>pearance  of  urea  and  appearance 
of  ammonia,  leucin,  and  tyrosin,  which  are  regarded  as  preparatory  stages  in 
the  formation  of  urea,  gives  valuable  support  to  Meiasner's  and  Von  Schroder's 
idea  that  this  substance  is  manufactured  in  the  liver. 

As  to  the  other  organs  little  need  be  said.  Vomiting  is  very  frequent  in  the 
second  ?tage,  as  well  as  in  the  first.  It  xisually  ushers  in  the  severe  cerebral 
Bvmptoms.  The  stools  are,  as  a  rule,  clay-colored,  as  ia  usual  in  jaundice.  There 
is  generally  constipation.  The  pulse  is  rapid,  often  reaching  140  to  IGO  beats 
per  minute,  and  is  also  small  and  compressible.  It  is  this  acceleration  of  the 
pulse,  contrasting  witli  its  usual  slowness  during  the  first  stage,  which,  along 
with  the  vomiting,  announces  the  onset  of  dangerous  symptoms.  The  pulmo- 
nary signs  are  seldom  marked,  although  there  may  be  bronchitis  or  a  pneumonia 
due  to  the  inhalation  of  foreign  substances.  During  the  coma  which  precedes 
death  respiration  is  usually  hurried,  and  often  deep  and  noisy.  Sometimes  it  is 
irregular. 

The  temperature  is  at  first  approximately  normal  or  slightly  elevated. 
Toward  the  fatal  termination  there  may  be  a  subnormal  temperature  or  the 


Fig.  00. — a.  Loijcin  prystaJa. 
b.  Tyroain  crystals- 
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temperature  rises  before  death,  and  even  sometimes  grows  higher  after  deallL 
reaching  lOT-S**  F.  (42^  C.)  or  more. 

In  case  the  disease  attacks  a  pregnant  woman,  abortion  or  premature  Mn- 
ery  is  almost  certain  to  occur. 

The  entire  duration  of  the  disease  depends  mainly  upon  the  length  of  t\* 
first  stage.  This  may  be  wholly  absent,  or  may  be  brief,  or  may  occupy  wvenl 
weeks.  The  duration  of  the  second  stage,  reckoning  from  the  occurrence  <vf 
grave  cerebral  symptoms,  is  generally  only  a  few  days  (two  to  four),  rareh  » 
week.  The  lerminatiou  is  almost  invariably  fatal.  In  a  few  cases  recovery  h» 
been  obMiived. 

Diagnosis. — The  diagnosis  cannot  be  made  till  the  second  stage.  Tbr 
symptoms  of  the  first  stage  are  indistinguishable  from  those  of  simple  catarrtul 
jaundice.  With  the  development  of  the  grave  svTufitoms  all  doubt  u^iuallv  van- 
ishes. The  general  course  of  the  disease,  tl»e  deep  jaundice,  tlie  cerebral  dis- 
turbances, the  cutaneous  ecehymoses,  and  the  character  of  the  urine,  form  * 
clinical  picture  resnmbling  no  other  disease.  The  only  cases  where  there  can 
be  any  uncertainty  about  the  diagnosis  are  the  exceptional  ones  in  wliich  ihr^ 
is  no  jaundice,  it  is  of  practical  importance  to  distinguish  this  disease  fr-m 
acute  phosphorous  poisoning*  (7.  r.).  The  differential  diagnosis  is  to  be  made 
from  the  history  of  the  case  and  from  the  following  factors: 


ACUTE   YELLOW    ATROPHY   OF   THE 
LIVER 

1.  Prodromes  are  usually  present, 
but  may  be  absent. 

2.  Jaundice  develops  early,  some- 
times becomes  marked. 

3.  Liver  seldom  enJarged,  l)ecome3 
atrophic  from  the  start ;  pain  in  he- 
patic region  not  the  rule. 

4.  Maniacal  delirium  very  fre- 
quent. 

5.  Not  infrequently  fever,  some- 
times high  fever. 

6.  Irfucin  and  t^Tosin  often  found 
in  the  urine. 

7.  Spleen  often  enlarged. 


FHOSPHOBOUB    POISOXINO 

1.  Prodromes   are   almost    always 
present. 

2.  Jaundice  does  not  appear  \uitd 
rather  late,  and  it  may  be  slight  tftj 
the  end. 

3.  Liver     much     enlarged     until] 
death,  and  very  painful. 

4.  Seldom  marked   delirium. 

5.  Xot   infrequently    fever   ia 
sent  throughout. 

(J.  Tjcurin   and   tyrosin    founc 
urine  exeoptionally. 

7.  Usually  no  enlargement  of  tl 
spleen. 


Treatment. — From  what  1ms  l)een  said,  it  may  be  gathered  that  the  treat- 
ment of  acute  yellow  atrophy  of  the  liver  is  almost  hopeless.     Usually  laxativni 
are  employed,  purticuhuly  oalomel.     The  nciTous  symptoms  are  combated  br^ 
an  ice  cap  and  baths  and  narcotics;  the  vomiting,  by  opium  and  bits  of  ice;, 
and  the  cardiac  weakness,  by  stimulants. 
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PERNICIOUS   JAUNDICE.     CHOLiEMIA   AND   ACHOLIA 

Reference  has  been  repeatedly  made  in  Ihc  preeedinfij  chapters  to  the  possi- 
tility  of  tlie  sudden  superveDtion  of  grave  nervous  (Icranj^eiiicnts  in  the  course 
of  vjirious  hepiilic!  diseases.  TliL'se  ncr\'Oiis  syiiiplonis  rescnihle  one  another  so 
much  in  the  ditTerent  instances  of  their  occurrence  that  we  are  forced  to  believe 
them  always  due  to  the  snii;o  cause. 

These  syniptnins  are  relatively  most  frequent  when  there  is  chronic  biliary 
retention.  Whother  this  retention  be  the  result,  for  example,  of  obstruction  f>f 
the  common  or  the  hepatic  duct,  or  of  stenosis  of  the  biliary  passages  from  a 
carcinoma  involving  the  o])ening  of  the  common  duct  into  the  duodenum  or 
that  duct  itself,  the  patient  may  quite  suddenly  fall  into  a  condition  which  in 
many  respects  corresponds  to  the  second  stage  of  acute  yellow  atrophy  just 
described.  Grave  cerebral  disturbances  declare  themselves,  with  delirium, 
convulsions,  and  coma.  Tliere  are  hemorrhages  into  the  skin  and  into  tlie 
mucous  membranes,  and  in  a  few  days  the  patient  dies.  Usually  the  end  is 
attended  with  higli  fcvijr.  We  have  ourselves  seen  a  temperature  of  lo?.4°  F. 
(41.*J°  C.)  in  a  case  of  cancer  at  the  duodenal  extremity  of  the  common  duct. 
It  is  this  group  of  symptoms  which  is  usually  termed  pernicious  jaundice;  but 
almost  precisely  similar  phenomena  may  suddenly  appear  in  hepatic  cirrhosis, 
when  there  is  no  great  det^^rce  of  jaundice^  if  any. 

Exactly  what  produces  these  grave  results  in  acute  yellow  atrophy  and  the 
other  disorders  just  enumerated,  we  are  not  <|uite  certain.  Three  theories 
have  been  propounded  in  explanation.  The  first  theory,  the  latest  champion  of 
which  is  Leyden.  attributes  pernicious  JHundice  to  chobemiii— that  is,  to  the 
accumulation  in  the  Mmid  of  the  constituents  of  bile,  find  in  particular  of  the 
biliary  acids,  as  a  result  of  nlnnrptinn.  This  aceuinulntion,  it  is  said,  is  pro- 
moted by  the  paralyr.ing  effect  of  the  jaundice  upon  the  activitv'  of  the  kidneys. 
Opposed  to  this  theory  is  the  fact  that  these  same  symptoms  may  m^cur  when 
there  is  nn  mnrked  hcpatogenons  jaundice.  Furthermore,  it  is  dfiid>Eful  if  the 
constituents  of  the  bile,  especially  the  bile  acids,  can  accumulate  in  such  quan- 
tity in  the  blood  that  they  can  prmluce  toxic  effects. 

Bouchard  and  other  French  physicians  ascribe  to  the  liver  the  function  of 
rendering  harmlcHs  the  products  of  the  dix^ay  of  albuminous  matters  developing 
in  the  intestine,  which  mnv  be  absorbwl  and  enter  the  circulation.  Destruction 
of  the  hepatic  cells  would  cousequently  lend  to  autointoxication  with  these  intes- 
tinal ptomains.    In  Germany  this  doctrine  has  gained  few  adherents. 

The  view  which  we  are  most  inclined  to  accept  was  first  brought  forward  by 
Frerichs.  He  has  given  to  the  group  of  symptoms  under  discussion  the  name  of 
acholia.  These  symptoms  he  ascribes  in  the  pernicious  influence  of  those  sub- 
stances which  under  normal  conditions  are  manufactured  by  the  liver  into  bile, 
but  which  in  such  cases  accumulate  in  (he  blood  and  the  tissues.  As  Frerichs 
himself  has  said,  and  we  believe  very  justly,  this  view  should  }»e  evtended  to 
include  all  otJier  metabolic  functions  of  the  liver  (urea  production  from  am- 
monia and  carbon  dioxid,  formation  of  carbohydrates  from  albumen,  conver- 
sion of  glycogen  into  sugar,  etc.).    There  is  no  doubt  that  the  processes  of 
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haps  due  to  the  pressure  exerted  by  the  distended  blood  vessels  npon  the  Eoult 
bile  ducts  in  the  liver,  and  perhaps  also  to  the  secretion  of  a  pnrticulMli 
viscid  bile  coatniiiLng  less  water  than  normal,  and  tending  to  stagnau?.  \i 
we  have  already  mentioned,  the  peculiar  mixture  of  jaundice  and  cyanosis  io 
the  complexion  of  many  cardiac  patients,  is  very  characteristic.  The  5^- 
ondary  uirrhusis  of  the  congested  liver  leads  to  ascites.  We  may  suspect  thi* 
condition  uf  the  liver  in  all  cases  of  heart  disease  in  which  ascites  is  par- 
ticularly well  marked,  in  comparison  with  the  slight  cedema  in  other  portico* 
i»f  the  body. 

Quite  often  the  congestion,  if  great,  produces  subjective  disturbaw*^ 
'Inhere  is  a  feeling  «f  pressure  and  weight  in  the  hepatic  region,  and  if  the  c»j>- 
Kule  of  the  organ  is  tightly  stretched  there  may  be  actual  jmin. 

Tlie  prognosis  and  treatment  depend,  of  course,  u|)on  the  primarr  dia- 
order. 

3.  Active  Hypersemia. — Al)out  active  hypera?mia  of  the  liver  we  have  little 
definite  information.  Formerly  there  was  a  grejit  deal  said  about  it^  as  ow 
of  the  conditions  in.  "abdominal  plethora."  Active  hypenemia  is  moftl  fr^ 
quently  assumed  to  exist  in  case  of  tlnwe  who  are  good  livers  and  of  9e<lentirr 
hahit.  In  such,  we  are  told,  the  temporary  physiologiral  bv*penpniia  wiikti 
attends  digestiim  passes  on  into  a  permanent  congestion  of  the  liver.  Tberebr 
tlie  organ  is  enlarged,  there  are  painful  sensations  in  the  right  hypocboa* 
driuni^  digejstive  disturbances,  and  occasional  slight  jaundice.  Tlie  abnoi 
condition  just  described  is  certainly  often  met  with  in  practice,  but  ii  »oul(f 
seem  hardly  pftssible  to  draw  a  clear  dividing  Hue  between  active  hyperarniii 
of  the  liver  and  other  disturbances  which  give  rise  to  similar  symptoms,  Suri 
are  chronic  gastric  and  intestinal  catarrhs,  cardiac  hy|>erlrophy  and  ftwc- 
tiona!  cardiac  derangement,  with  passive  congestion  of  the  liver,  fatty  Hwt. 
and  incipient  clrrliosis. 

A  prominent  role  in  the  production  of  active  h}'per«Bmia  of  the  liver  is  tifo 
ascribed  to  the  ingestion  of  such  matters  as  are  said  to  "irritate"  the  linr. 
like  the  various  spices,  coffee,  and,  above  all,  alcohol. 

It  should  also  be  noted  tlmt  the  liver  may  be  much  engorged  in  oui^ 
acute  iufeeliouB  diseases,  particularly  in  pernicious  malarial  diaeaees  tod  IB 
typhus  or  typhoid  fever. 

It  is  also  maintained  that  the  hypenemia  may  result  from  the  ceeatMd 
hemorrhuges  elsewhere,  such  ns  the  catamenia  or  bleeding  from  hoinorrhtwlfc 
The  facts  that  have  been  hrouglit  forward  to  sustain  this  view  an?  now*' 
them  fouclusive.  We  will  mcntinn  that  the  "menstrual  jaundice''  wiuti 
occasionally  appears  when  the  menses  are  scanty  or  absent  has  l>ei-n  refenrd 
to  a  vicarious  hypenemia  of  the  liver. 

It  is,  of  course,  impossible  to  make  general  statements  aWit  f^  iwJ 

duration  of  active  hypenemia  of  the  liver.     The  treatment  of  th*  r  ft? 

mentioned — namely,  that  arising  from  an  improper  mode  of  life— dotniD^ 
careful  regulation  of  the  diet,  exclusion  of  all  alcoholic  beveragetf,  abondui 
exercise  in  the  open  air,  such  as  horseback  riding,  and  laxatives.  W*  but 
order  rhubarb,  aloes,  or  a  course  of  the  waters  at  Carlsbad,  Marienbod,  Kj/bb- 
gen,  or  Homburg. 
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CnAPTEII    XII 
ATROPHY,    H\TERTROPHY,    AND   DEGENERATIONS   OF   THE   LIVER 

1.  Simple  Atrophy  of  the  Liver. — Simple  atrophy  is  not  of  rare  occurrence, 

il)eing  Been  in  senile  marafirauH  am]  in  nialnutrition  from  almost  any  cause. 
The  degree  of  atrophy  varies.  The  tmnh'rs  of  tlic  or^an  are  much  wrinkled. 
Tiie  lobules  fit?orii  dncidecny  smaller  than  normal,  nml  even  the  indivi<!ual  cells 
that  still  rpniain  arc  atrophied  and  also  nsimlly  deeply  pigmented. 

'J'lte  condition  does  not  of  itself  give  rise  to  any  special  ayniptoms.  Tlie 
diminution  in  the  perhaps  demonstrable  area  of  liepatic  dullness  is  a  sign  too 
ambiguous  ever  to  justify  us  in  making  from  it  a  positive  diagnosis  of  hepatic 
atrophy.  Perhaps  there  is  some  value  in  the  alleged  lighter  color  of  the  stools, 
as  indicating  a  diminished  secretion  of  bile. 

2.  Hypertrophy  of  the  Liver. — Even  under  normal  circumstances  the  liver 
undergoes  quite  marked  alterations  in  size.  The  exact  point,  therefore,  where 
an  abnormal  hypertrophy  begins  cannot  he  set.  Sometimes  the  autopsy  re- 
veals an  unusually  large  liver,  of  which  there  had  been  no  indications  during 
life,  and  for  which  no  cause  can  be  made  out. 

There  are  certain  diseases  in  which  enlargement  of  the  liver  is  found  with 
comparative  frequency :  dialietes  mellitus,  chronic  malarial  poisoning,  leu- 
kiPiuia,  and  sometimes  rachitis.  Topers  quite  often  have  enlarged  livers, 
wliich,  as  a  rule,  present  simple  hypertrophic  rhimgcs.  Occasionally  a  liver 
has  lieen  reported  as  showing  spots  of  localized  hy|»crplasia,  which  may  form 
flattened  prominences  upon  the  surface  of  the  organ. 

Ilypcrtrnpby  is  to  be  diagnosticated  only  when  palpation  and  percussion 
give  proof  of  an  enlfirgenicnt,  and  yet  amyloid,  hypertrophic  cirrhosiii,  and 
other  diseases  which  cause  an  increase  in  the  size  of  the  liver,  can  be  excluded. 
The  aetiology  of  the  ease  should  also  be  considered. 

3.  Fatty  Liver. — This  name  is  applied  to  excessive,  diffuse,  fatty  infiltra- 
tion of  the  hepatic  cells.  The  size  of  the  organ  is  increased.  It  is  firm, 
anaemic,  and  of  a  uniform  yellow  color,  both  externally  and  upon  section. 
The  microscope  shows  that  the  cells  of  the  parenchyma  are  filled  with  large 
and  small  globules  of  fat.  The  fat  is  most  abundant  toward  the  periphery 
of  the  lobules. 

The  causes  of  fatty  liver  are  by  no  means  clear.  Sometimes  it  is  found 
in  cases  of  general  obesity,  where  we  may  assume  that  the  amount  of  fat  which 
the  liver  receives  as  nourishment  is  abnormally  great;  but  often  we  find  a 
liver  that  contains  compnratively  little  fat  in  those  who  have  a  well-developed 
pannirnUis  adiposu^  and  much  fat  in  other  organe.  Topers  may  have  a  de- 
cidedly fatly  liver.  Tlie  occurrence  of  fatty  liver  in  the  cachectic,  and  par- 
ticularly in  the  consumptive,  is  remarkable;  and  individuals  sufTering  from 
cancer,  marantic  children,  or  patients  with  severe  general  anaMuiii,  may  also 
exhibit  the  same  change.  We  have  no  intimate  knowledge  of  the  conditions 
that  prevent,  in  such  cases,  the  oxygenation  of  the  fat  which  comes  to  the  liver 
from  the  ingesta  or  from  other  organs. 

We  do  not  know  that  the  fatty  liver  is  in  any  way  functionally  impaired. 
The  only  clinical  indication,  tlierefore,  of  its  existence  ia  the  increased  bulk 
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of  the  organ.  In  phtliisis  we  may  somelimea  feel  pretty  certain  that  the  liw 
is  fatty  if  an  inerease  in  bulk  can  be  demonstrated,  and  if  other  cauM^fvi 
this  enlargement,  such  as  amyloid  degeneration,  appear  improbable.  If  At' 
anterior  edge  of  a  fatty  liver  can  be  felt,  it  is  usually  found  to  be  notice^tt 
thick  and  blunt.  , 

The  treatment  of  fatty  liver  is  to  combat  the  original  disease. 

•1.  Amyloid  Liver  (Waxy  Liver). — Amyloid  degeneration  of  the  liver  b  il- 
most  invariably  a  part  of  extensive  amyloid  disease,  involving  also  the  spLKO,] 
kidneys,  intestine,  and  other  organs.     The  disease  occurs  chiefly  in  eerttii' 
cachectic  cfinditions,  such  as  chronic  suppuration,  as  in  caries  and  jwrsi 
empyema,   and   also    in   chronic   pulmonary    tuberculosis    und    constitutioi 
syphilis. 

The  amyloid  liver  is  usually  increased  in  bulk.  The  organ  may  even  b^ 
come  almost  double  its  normal  size.  It  feels  very  firm  and  liard,  its  surface  a 
perfectly  smooth,  and  its  ed^e  is  slightly  thickened.  The  out  snrface  preseutt 
a  characteristic  grayish-brottn  "  waxy  "  appearance. 

The  microscope  shows  that  the  degenerative  process  attacks  chiefly  the  waU* 
of  the  hepatic  capillaries,  the  hepatic  cells  proper  showing  infrequent  nod 
slight  amyloid  changes.  Very  often  the  cells  of  the  parenchpna  are  atrophiri 
and  somewhat  infiltrated  with  fat. 

The  diagnosis  of  amyloid  liver  requires  (1)  the  demonstration  by  pftlp^ 
tion  and  percussion  of  hepatic  enlargement.  We  can  often  feel  a  large  piut 
of  the  anterior  surface  and  tlie  margin  of  the  hard  and  firm  organ.  The  lirff 
may  reach  as  low  as  the  level  of  the  umbilicus.  The  diagnosis  further  il^ 
mands  (2)  that  some  disease  which  predisposes  to  amyloid  l>c  present,  ami 
(3)  that  tliere  be  evidence  of  the  degenerative  process  in  other  organs:  t!ie 
spleen  should  be  enlarged,  and  the  kidneys  secrete  an  abundance  of  alba- 
minous  urine. 

The  other  symptoms,  as  well  as  the  prognosis  and  tieatnienty  are  deiet- 
mined  mainly  by  the  nature  of  the  causative  affection.  The  use  of  iodid  of 
iron,  iodid  of  potassium,  the  alkaline  carbonates,  and  aminonic  chlorid,  r^ 
spectively,  has  been  recommended  as  particularly  efficient,  but  therapeutic 
claims  of  this  sort  do  not  withstand  a  rigorous  criticism.  The  chief  j*  ' 
is  the  general  imjjrovement  of  nutrition  by  careful  diet  and  nursing.  Fun  - 
particulars  about  amyloid  disease  in  general  will  be  found  in  the  chapter  on 
Amyloid  Degeneration  of  tlie  Kidney. 


CHAPTKR    XIII 

ANOMALIES   IN   THE   SHAPE   AND    POSITION   OF   THE    LIVER 

1.  Corset  Liver. — The  constant  pressure  of  the  lower  ribs  against  the  livrr, 
as  a  result  of  tight  lacing,  often  produces  an  atrophy  of  the  hepatic  parencliyiiu 
from  pressure,  as  shown  by  a  deep  furrow  crossing  transversely  the  anterior 
surface  of  the  organ.  This  "  cor&et  furrow  "  lies  chiefly  in  the  right  lobe.  Il« 
usual  situation  corresponds  to  the  margin  of  the  ribs,  and  the  atrophy  may  be 
80  extreme  that  the  liver  is  divided  into  a  large  upper  part  and  a  small,  usuallf 
roundish,  lower  portion,  connected  by  a  narrow  isthmus  of  tissue.     At  ibc 
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atrophic  place  the  connective-tissue  capsule  of  the  liver  is  almost  always  much 
thickcDed.     Often  the  lower  section  can  be  bent  upward  as  if  attached  by  a 

hinge. 

This  deformity  of  the  liver  is  found  quite  often  in  elderly  females,  and 
rarely  in  men,  as  in  soldierB.  ITnlet^s  extreme,  it  cannot  be  detected  during 
life,  and  it  cauKea  no  discomfort.  Even  the  bad  cases  do  not,  as  a  rule,  occasion 
any  K[>ci'ial  i^yniptoms;  but  they  can  he  ch'jirly  mnde  out  if  the  abdnminal  walls 
are  lax.  Tiie  derp  transverse  furrow  can  be  felt,  and  iiLsn  the  lower  section, 
with  itfi  usually  blunt  edge.  Particularly  in  the  case  of  old  women  we  must 
bear  this  condition  in  mind,  elpe  we  might  easily  confound  it  with  some  en- 
largement of  the  liver,  such  as  amyloid  or  passive  congestion,  or  even  new 
growths. 

In  some  few  cases  a  well-marked  corset  liver  seems  to  cause  especial  symp- 
toms. It  occasions  a  constant  feeling  of  pressure  and  tugging  in  the  region 
of  the  liver.  Sometimes  there  are  attacks  of  violent  pain,  with  peritoneal  irri- 
tation and  vomiting,  and  a  mild  degree  of  collapse.  These  have  been  regarded 
as  the  result  of  temporary  congestion  and  swelHng  in  the  portion  of  the  liver 
below  the  constriction,  but  we  should  view  this  explanation  with  reserve,  and 
should  bear  in  mind  that  in  corset  liver  gallstones  are  remarkably  frequent 
(inde  supra,  page  670),  and  that  consequently  the  symptoms  mentioned  may 
also  be  connected  with  cholelithiasis.  The  treatment  of  such  attacks,  even 
when  the  diagnosis  is  doubtful,  will  in  every  case  consist  chiefly  in  absolute 
rest  in  bed,  the  employment  of  poultices  or  perhaps  of  an  ice  bag,  and  a  re- 
stricted diet.    If  there  is  violent  pain,  we  must  resort  to  narcotics. 

2,  Movable  Liver. — This  name  has  been  applied  to  a  condition  exception- 
ally seen  in  women  with  very  lax  abdominal  walls,  in  which  the  liver  sinks 
deep  down  into  the  lower  portions  of  the  abdominal  cavitj',  probably  as  a  result 
of  an  unnatural  length  of  tlie  suspenrJory  ligament.  The  organ  can  be  dis- 
tinctly felt  in  its  now  situation,  and  can  usually  be  brought  back  to  a  nonnal 
position  with  tolerable  case  by  raeaiis  of  extermi!  jircssure.  It  is  invariably 
very  movable,  and  it  can  be  seen  to  change  its  place  when  the  patient  lies  upon 
the  side.  In  most  cases  there  are  at  the  same  time  the  indications  of  universal 
enteroptosis,  with  winch  we  have  already  become  acquainted  (see  page  565). 
The  interpretation  of  the  sTOiptoms  present,  such  as  pain  and  digestive  dis- 
turbance, is  consequently  diiheult  in  most  cases,  especially  if  the  patient  is 
also  neurasthenic  and  hysterical,  which  is  not  infrequently  the  case.  The 
reader  may  compare  on  this  point  the  chapter  on  movable  kidney.  Treatment 
is  governed  by  the  game  principles  as  in  the  other  forms  of  enteroptosis.  Above 
all,  trial  should  be  made  of  a  suitably  applied  and  well-fitting  bandage. 


CHAPTER    XrV 

SUPPURATIVE   P^TLEPIILKBITIS 
(Purulent  Inflammation  of  the  Portal  Vein  and  its  BranMea) 

JEtiology. — Purulent  pylephlebitis  is  seldom  a  primary,  idiopathic  disease 
la  moet  instances  it  is  due  to  the  propagation  of  a  suppurative  inflamma 
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tion  of  neighboring  tissues  lo  the  walls  of  the  vein.     The  main  1 
portal  vein  is  rarely  directly  attacked.     Usually  the  process  orig^inatf>  in  tk 
hepatic  branches  of  the  vein  or  in  the  veins  of  the  portal  system,  and  tbeoR 
extends  to  the  larger  vessel. 

Perrtyplilitic  Hb?cesfi  is  the  most  frequent  source  of  suppurative  pyV 
phlebitis.  The  inflammation  involves  a  niesenterie  vein,  and  thence  vxieah 
upward.  Other  causes  are  gastric  ulcer,  intestinal  ulcers,  a?  in  dysentm, 
splenic  abscess,  and  purulent  inflammation  at  the  porta  hepatis  or  withm  tk 
h'ver  itself,  as  in  abscess  due  to  gallstonps.  The  mode  of  production  in  iheat 
cases  is  precisely  analogous  to  thiit  in  perityphlitic  Hbsrosp,  hut  they  are  rw». 

A  special  form  of  pylephlebitis  is  observed  in  the  newborn.  Here  the 
inflammation  originates  in  the  umbilical  vein,  and  we  need  hardly  say  thtt 
the  cause  is  a  suppurative  infection  through  the  navel. 

In  rare  instances  it  has  been  found  that  pylephlebitis  has  resulted  from  the 
penetration  into  a  vein  of  some  foreign  body  that  had  been  swallowed,  snr^ 
as  a  pin.  Here,  too,  the  true  factors  in  producing  the  inflammation  are,  of 
course,  the  bacteria  wliich  adhere  to  the  foreign  body. 

Pathology. — Wliere  the  inflammation  has  attacked  the  vascular  walls,  the 
vein  is  thickened,  and  often  the  surrounding  connective  tissue  is  inflltrated 
with  pus  cells  and  mottled  with  minute  occhymoses.  If  the  vein  is  cut  open, 
the  intima  is  seen  to  be  opaque  and  often  superficially  ulcerated.  The  lumen 
of  the  vessel  is  filled  with  a  thrombus,  which  is  usually  to  a  great  extent  in  i 
state  of  purulent  softening,  so  that  offensive  purulent  fluid  flows  out.  The 
course  of  events  is  as  follows:  First,  the  wall  of  the  vein  l>ecome9  inflamed. 
As  a  consequence  of  this,  a  thrombus  forms  at  the  same  place.  The  bacterit 
penetrate  this  thrombus  and  occasion  its  purulent  softening. 

The  extent  of  a  pylephlebitis  naturally  varies  in  different  cases.     As  a  ra 
little  fragments  become  detached  from  the  thrombus  and  enter  the  liver,  p 
ducing  metastatic  abscesses.     Secondary  suppuration  may  occur   also  in  xhi 
lungs,  kidneys,  brain,  and  joints^  so  that  we  have  all  the  anatomical  cha^a^ 
teristics  of  a  general  pyipmia. 

Clinical  History. — Inasmuch  aa  the  primary,  causative  disease  may  be  very 
difl'ereiit  in  different  cases,  it  is  impossible  to  delineate  the  disease  compre- 
hensively. It  is,  however^  frequently  ushered  in  by  a  number  of  syraptomsL 
which  render  a  diagnosis  possible,  at  least  in.  some  cases,  if  the  original  disease 
has  been  recognized. 

The  symptoms  of  suppurative  pylephlebitis  are  in  part  due  directly  to  t 
local  disease  itself,  and  in  part  are  occasioned  by  the  general  pya*mia.     One  of 
the  local  s}Triptom3  is  pain  in  the  epigastrium.    This  is  rare.     It  may  radia 
downward  or  laterally,  according  to  the  starting  place  and  extent  of  the 
flaramation.     An  inevitable  result  of  the  portal  thrombosis  is  portal  obstru 
tion.     The  spleen  becomes  considerably  swollen,  and,  if  the  disease  be  not 
too  quickly  fatal,  there  is  an  evident  effusion  into  the  peritoneal  cavity.     The 
splenic  enlargement  cannot  be  regarded  as  due  merely  to  venous  stasis,  but 
in  part  the  "  acute  splenic  tumor  "  of  constitutional  septic  conditions.     If  thi 
inflnmmation  spreads  from  the  branches  of  the  portal  vein  to  the  neighboring' 
bile  ducts,  jaundice  re&ult^    Sometimes  it  is  due  also  to  the  hepatic  abscesaei, 
or  to  a  gallstone  which  happens  to  cause  trouble  simultaneously.     Now  and 
then  there  is  no  jaundice  whatever. 
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Of  the  pyiEinic  rsymptoms,  hepatic  abscesses  come  first.  They  are  due,  as 
■we  have  said,  to  the  conveyance  of  infectious  matter  directly  into  the  liver  by 
emboli.  The  one  almost  constant  sign  of  their  occurrence  is  a  decided  enlarge- 
ment of  the  liver.  When  there  are  no  hepatic  abi>c«sses,  the  organ  usually 
retains  its  normal  bulk. 

The  course  of  the  fever  is  very  characteristic.  As  in  other  pysemic  condi- 
tions, there  are  ahiKust  invariably  pn-at  elevations,  to  106°  F.  (41*'  C).  or 
higher,  accompanied  by  rigors,  and  fullowcd  by  marked  remissions,  with  pro- 
fuse perspiration.  These  onsets  of  fever  occur  at  irregular  intervals,  either 
daily,  or  every  two  or  three  days. 

There  are  at  tbe  same  time  indications  of  constitutional  septic  infection, 
"which  keep  increasing  in  severity.  The  pulse  growrf  rapid  and  small.  Intelli- 
gi'nce  is  impaired.  Somnolence  and  delirium  come  on,  and  the  strength  rap- 
idly fails. 

There  are  other  sjinptoms.  Vomiting  is  frequently  seen.  The  bowels  are 
seldom  constipated,  but  usually  relaxed.  The  dejections  may  contain  blood, 
because  of  the  venous  stasis.  In  some  cases  the  inflammation  extends  so  as  to 
produce  a  fatal  general  peritonitis.  It  is  noticeable  that  the  urine  is  generally 
scanty,  and  the  amount  of  urea  is  strikingly  diminished. 

Tbe  disease  usually  runs  a  rather  acute  course.  On  the  average,  it  lasts 
about  t^-o  weeks,  but  it  may  occupy  three  or  four  weeks,  or  even  a  longer 
period.    It  is  invariably  fatal.    At  least,  no  cases  of  recovery  are  known. 

The  diagnosis  can  sometimes  be  made  with  considerable  positiveness.  In 
other  instances  it  is  impossible  to  exclude  other  pyamiic  conditions,  or  abscess 
due  to  gallstones,  etc.  Important  factors  are  the  origin  of  the  trouble — if  it 
can  be  made  out — the  pyemic  rigors,  the  enlargement  of  the  spleen  and  liver, 
jaundice,  epigastric  pain,  and  the  evidencrs  of  general  sepsis. 

Treatment  is  unfortunatL4y  nlriiost  entirely  useless.  The  fever  is  not  af- 
fected even  by  large  doses  of  quinin.  All  we  can  aim  at  is  to  support  and 
relieve  the  suflferer  as  far  as  possible. 


CHAPTER    XV 

THROMBOSIS   OF   THE    PORTAL   VEIN 
(CArof,  ic  AdheaxM  PyUphlebitxa.     PyiethromhosU) 

etiology  and  Pathology. — Like  suppurative  pylephlebitis,  chronic  portal 
thrombosis  is  not  an  independent  disease,  but  is  the  setpicl  of  a  great  variety  of 
other  pathological  conditions.  Marantic  thrombosis  is  of  rare  occurrence,  and 
is  usually  formed  toward  the  dose  of  life»  so  as  not  to  \\c  of  practical  interest. 
Apart  from  this,  almost  al!  cases  of  thrombosis  of  the  portal  vein  arc  due  to  a 
compression  and  constriction  of  the  trunk  of  that  vessel  or  one  of  its  main 
branches.  This  most  often  occurs  in  certain  chronic  hepatic  diseases  which 
involve  a  mechanical  stenosis*  either  of  the  smaller  branches  of  the  portal  vein 
within  the  liver  or  of  the  vein  itself,  with  resulting  coagulation  of  the  blood 
within  it-  Chief  among  these  diseases  are  cirrhosis  and  syphilis  of  the  liver, 
which  have  repeatedly  been  obser\'ed  to  entail  portal  thrombosis;  but  other 
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diseases  in  the  neighborhood  of  the  vein  may  produce  a  similar  effect    Porttl 
thrombosis  may  also  arise  through  compression  of  the  ?t?^6el   by  a  eh 
inflammatory  hyporplasia  of  the  connective  tisfiiie  at  the  porta  hepatiA.    Thi» 
is  illustrated  in  clironic  peritonitis,  whether  circumscribed  or  diffuse,  an  «- 
ample  of  the  former  being  sometimes  seen  us  an  effect  of  duodenal  ulcer. 

It  was  formerly  held  that  many  forms  of  so-called  "  lobulated  liver**  ww* 
due  to  a  primary  adht'sive  pylephlebitis.  This  is  erroneou.s.  These  csM»  ut 
probably  all  due  to  some  primary  hepatic  disease,  usually  syphililic.  The  um 
of  the  liver  is  little  influenced  by  obstruction  of  the  portal  vein,  even  if  \f^$ 
continued,  for  the  hepatic  artery  suffices  to  supply  all  tlie  blood  required  by 
the  organ. 

The  anatomical  changes  in  pylethrombosis  do  not  differ  essentially  from 
those  seen  in  thrombosis  of  any  other  vein.  If  fresh,  the  thrombus  h  sUll  red; 
Inter  it  grows  harder,  palor,  and  more  friable.  If  the  thrombosis  has  exitled 
a  long  wiiile,  the  elot  becomes  completely  organized.  We  have  observed  thii 
even  in  tht!  main  trunk  of  the  portal  vein. 

Clinical  History. — The  symptoma  of  portal  thromboeis  are  those  occasiooiJ 
by  the  obstruction,  and  therefore  su<;h  as  we  have  already  re|H?tttedly  nWB- 
tioned^  in  connection  with  various  hepatic  diseases.  The  intensity  and  eitfll^ 
of  thene  results,  as  v.r\l  as  the  time  orrupie*!  in  tiieir  development,  depend,  of 
course,  upon  the  place  and  size  of  the  clot.  If  it  is  the  portal  vein  itself  wfairii 
is  attacked,  and  if  the  thrombus  is  extensive  enough  to  obetruct  the  flow  of 
binod,  tlipn  thp  signs  of  venous  stasia  are  evident  throughout  the  portal  •^I'rtcn. 
Tlu'  splcL-n  becomes  much  enlarged,  as  can  be  easily  demonstrated  by  fjercusMB 
and  palpation.  Soon  ascites  appears  as  a  result  of  the  passive  congestion  ■' 
the  peritoneal  veins ;  and  from  a  similar  condition  of  the  gastrointistiul 
veins  arise  catarrhal  disorders,  such  as  diarrhea,  or,  not  so  very  exceptiotuiiv, 
there  is  repented  ^^astric  and  intestinal  hemorrhage. 

As  we  have  seen,  a  collateral  circulation  may  l)e  developed  (vide  ptge  fi??l. 
by  which  the  venous  blood  of  the  portal  system  is  enabled  to  reach  the  gyrtenw 
veins.  This  explains  why  some  of  the  symptoms  of  venous  stasi*  may  trin- 
porarily  (perhaps  permanently)  vanish.  We  saw  one  case  of  portal  ihroiu- 
bosis,  the  sequel  to  what  was  apparently  a  syphilitic  disease  of  the  liver,  in 
which  quite  a  large  ascitic  effusion  appeared  some  six  or  seven  times  at  intrr- 
vals  of  three  to  six  months,  and  under  proper  nursing  and  tre-atment,  withool 
aspiration,  as  often  disappeared.  The  patient  did  not  die  till  tlie  illncai  W 
continued  six  years,  and  tapping  had  been  required  in  all  some  fifteen  lia» 
At  the  autopsy  the  trunk  of  the  portal  vein  was  found  to  be  converted  into  i 
fibrous  cord  with  a  lumen  which  barely  admitted  a  knitting  needle. 

In  simple  pylethrombosis  there  are  no  local  symptoms  such  as  pain.  Tte 
condition  of  the  liver  depends  upon  the  primary  disease.  It  is  possible  thati 
moderate  atrophy  of  the  entire  organ  might  at  length  ensue  if  the  portal  bl^xi 
were  permanently  cut  off  from  rt.  But,  as  we  have  said,  any  cirrhotic  ciaw^B^ 
or  any  "  lobulation,''  are  not  to  be  regarded  as  the  result,  but  aa  the  cao* 
of  the  thrombosis,  or  at  least  as  related  to  the  cause. 

The  course  and  duration  of  the  disease  are  according  to  the  nature  of  tk 
original,  causative  trouble.     No  general  statements  can  be  made. 

The  diag"nosi8  of  thrombosis  of  the  portal  vein  is  usually  extremely  diflicult. 
and  it  can  really  hardly  ever  be  made  with  absolute  certa.inty.    We  may.  i^^ 
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[deed,  reco^ize  readily  that  there  is  some  decided  obstruction  to  the  portal 
lireulation;  but  wht'ther  this  be  due  to  a  thrombus,  or  to  compression  of  the 
trial  vein,  or  to  the  <il>lileration  of  a  large  number  of  the  smaller  branches 
if  that  vein  within  the  liver,  we  cannot  alwaya  ileterniine.  Pylelhroinbosis 
may  be  regarded  ii6  in-obable,  if  no  other  cause  of  the  portal  obstruction  seems 
likely,  and  if  eerUiin  ciniinist^inees,  such  as  a  previous  syphilin,  point  to  the 
possibility  of  a  portal  thrombosiB, 

The  prognosis  is  always  unfavorable,  although  tlicre  may  I>e,  as  we  have 
said,  great  temporary  improvement.  TreaLiuent  muift  be  symptomatic,  and  it 
follows  in  the  main  the  principles  set  forth  under  cirrhosis  of  the  liver. 


APPEXDTX 


DISEASES    OF   TIIE   PAKCREAS 


iNASMrcH  as  the  panereas  is  almost  entirely  inae(H?ssihle  from  the  stand- 
point of  direct  cliuieal  exarninalion,  attem]>ts  have  bei'U  frwjueiitly  made  of 
lute  to  diticover  methods  and  signs  that  point,  at  least  in  general,  to  a  disturbed 
function  of  that  organ  (functional  pancreatic  diagnosis).  On  account  of  Uie 
great  ditriculty  of  tliis  problem^  the  results  are  mostly  very  indefinite.  Still,  the 
following  practical  and  important  facts  may  be  considered  at  the  pre&ent 
time: 

1.  BoldirefT  has  found  that  upon  the  introduction  of  large  amounts  of  fat 
into  the  stomach,  a  regurgitation  of  bile,  intestinal  juice,  and  pancreatic  secre- 
tion into  the  stomach  occurs.  Volhard  has  attempled  to  utilize  this  fact  in  the 
diagnosis  of  pancreatic  disease.  Through  a  stomach  tube  he  introduces  into  tlie 
empty  stomach  of  the  patient  7  ounces  (gni.  200)  of  oil,  and  after  half  an  hour 
siphons  off  the  gastric  contents  and  examines  for  trypsin.  This  has  been 
demonstrated  repeatedly  and  proves,  at  least  if  positive,  that  the  pancreatic 
function  is  maintained. 

2.  The  attempt  has  been  frequently  made  to  draw  conclusions  as  to  the 
digestive  function  of  the  pancreas  from  the  condition  of  the  stools.  The  con- 
ditions are  <]uite  complicated  on  account  of  the  niixlure  of  the  various  digestive 
juices  (bile,  intestinal  juice).  Still,  we  may  say  that  very  fatty  stools — so  called 
steatorrliea — particufarly  if  icterus  be  absent— are  always  suggestive  of  pan- 
creatic disease.  It  is  also  worthy  of  note  that  in  the  absence  of  the  pancreatic 
function  a  diminished  fat-splitting  occurs — i.  e.,  a  diminution  of  the  fatty 
acids  and  soaps  present  in  fatty  stools  to  below  seventy  per  cent  of  the  totaJ 
amount  of  tlie  fat  preMint. 

3.  Worth  noting  i.s  the  not  infrequent  occurrence  of  glycosuria,  or,  at  least, 
of  "alimentary  glycosuria,"  in  pancreatic  disease — i.e.,  the  advent  of  glyco- 
suria after  (lie  adniiniRtration  of  3.r>  ounces  (gm.  100)  of  dissolved  dextrose. 

4.  The  atteiupts  made  by  E.  Miiller  and  Schlecht  in  my  Breslau  Clinic  to 
demonstrate  the  presence  of  panrrens  trypsin  in  the  stools  themselves  are  most 
definitive.  After  the  rectum  has  been  cleansed  by  an  enema»  the  patient  receives 
a  test  meal  of  6  ounces  (gm.  150)  of  meat  and  5  ounces  (gm.  150)  of  mashed 
potatoes,  and  about  half  an  hour  later  a  cathartic,  as,  for  instance^  calomel  and 
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purgen,  aa  3  gr.  (gm.  0.2),  The  ciubsequent  stools  coming  from  the  sinjill  inlei- 
tine  are  now  exaniirt'(!  for  thi'ir  trypsin  content,  with  tlie  aid  cither  of  th*.'  dij7t«- 
tion  test  on  the  so-called  Lriltlor  plate,  or.  what  is  simpler  in  jiracliee,  »1  Ri«»- 
pel's  gelodurat  capsules  filled  with  powdered  wood  charcoal.  Such  a  capcule  ii 
placed  in  a  small  glass  with  nhout  0.5  ounee  (10  to  15  c.c.)  of  trituraliHl  frm, 
and  allowed  to  stand  ut  a  temperature  of  98.6''  F.  (3r  C),  If  the  stnnj  ood- 
tains  trypsin,  the  capsule  is  dissolved,  and  the  charcoal  which  is  dischargt-d  cti- 
ors  the  entire  contents  of  the  glaw  black.  If  trypsin  is  absent,  the  caiieolo  will 
not  ht)  dissolved. 

5.  An  interesting  and  peenliar  nrine  reaction  i.s  the  so-called  Cammid^ 
reaction.  Its-  significance  is  s-till  not  entirely  clear,  hut  a  positivr  rpactmu  U 
supposed  to  speak  for  a  disease  of  the  pancreas.  We  cannot  enter  here  into  ih* 
details  of  this  rather  complicated  reaction  (boiling  of  the  urine  with  RCU 
neutralizing  with  carhonate  of  lead,  addition  of  phenylhydrazin,  acetate  of 
sodium,  and  acetic  acid,  and  a  [)r(H'i]*ttMtion  after  twenty-four  hours  of  dflimf^ 
crystalline  needles,  which  Camniidge  lakes  to  he  osazone).  The  te^t  is  jwxTptc*! 
as  a  proof  of  the  presence  of  decomposition  products  of  fat  (glycerin)  m  tk* 
urine.  In  general,  control  tests  of  tiiis  reaction  which  have  been  made  up  to 
date  have  given  satisfactory  residts,  so  that  it  seems  that  the  reaction  iti  Dot 
without  practical  Kignificaiicc. 

The  most  important  unnlomical  lesions  of  the  pancreas  which  are  knows 
up  to  the  present  time  are  as  follows: 

1.  Atrophy  of  the  Pancreas. — The  organ  may  share  in  a  general  marasmo^. 
There  is  se^mciimes  also  extreme  atrophy  of  the  pancreas  in  Ihoiic  who  haic  .brti 
of  diahctcs  uHJIilus  (if.  v.). 

2.  Hemorrhages  Into  the  Pancreas. — Small  hemorrhages  occnr  in  the  pta- 
creas  in  cases  of  general  hemorrhagic  diathesis,  marked  passive  congestion,  smot 
acute  constitutional  infection,  and  trauma  of  the  aMomen.  These  do  not,  fl'» 
rule,  cause  marked  clinical  symptonis.  On  the  other  hand,  Klebs,  Zenker.  «R<i 
others  describe  cases  in  which  a  more  or  less  extensive  pancreatic  hemorrhage  hi* 
been  found  at  autopsy  as  the  only  demonstrable  cause  of  death.  The  pcti<oa 
were  previously  in  apparently  perfect  health  and  were  vigorous,  although  120- 
ally  corpulent  indiviiluals,  and  they  died  suddenly.  Perhaps  it  was  the  inflofiH* 
of  the  hemorrhage  upon  the  semilunar  ganglia  or  the  solar  plexus  which  oca- 
sinned  the  speedy  death.  At  any  rate,  we  find  in  such  cases  the  canties  of  tte 
heart  of  usual  size  and  empty,  while  the  abdominal  vessels  are  distended  vith 
blood.  The  special  causes  whiclt  lend  to  the  hemorrhage  are  not  always  rlftf 
In  general,  we  probably  luust  surmise  a  primary  disease  of  the  blood  Te*«^ 
(syphilis,  atlieroina).  It  is  noteworthy  that  a  comparatively  large  numbrrftf 
ca.ses  have  occurred  in  hard  drinkers.  Many  cases  also  seem  to  be  simiUrU 
those  first  described  by  Raiser,  These  have  an  uncertain  jetiology,  perhaps  ii- 
fectious,  and  exhibit  a  multiple  necrosis  of  fat  and  of  the  pancreatic  ti«w— 
there  being  numerous  minute  necrotic  foci  in  the  pancreas  and  in  the  fat  li"*^* 
of  tlie  mesentery.  Extensive  disorder  of  this  kind  is  observed  particnlarli  it 
obese  persons,  hut  is  not  confined  to  them.  Sometime^  in  cases  of  pancirvtic 
hemorrhage  death  is  extremely  sudden  and  apoplectiform.  In  othfr  rtm 
the  symfitoms  last  from  twelve  to  twenty-four  hours  before  the  fatal  trrmiat- 
tion.  The  patient  suffers  from  violent  abdominal  pain,  vomiting,  abdomiiul 
distention,  and  general  collapse;  treatment  is  purely  symptomatic 
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3.  Pancreatitis. — In  rare  cases  primary  acute  pancreatitis,  usually  hemor- 
rhagic, has  been  observed.     It  begins  with  violent  colicky  pains  in  the  epigas- 

rtum.     Vomiting  and  ealbipso  soon  follow.     The  pulse  grows  small,  the  gx- 
remities  become  cool,  and  death  is  speedy.     At  the  autopsy  the  pancreas  h 
found  to  be  much  enlarged,  and  mottft^  with  ccohymosos,  or  it  oven  presents 
;attered  foci  of  suppuration.    The  aetiology  is  unknown.    It  is  most  likely  that 
the  germs  which  excite  tlie  inflammation  oritrinnte  in  the  intestines.     There 
lould  be  a  sharp  distinction  made  between  primary  pancreatic  hemorrhage  and 
tcute  hemorrhagic  pancreatitis^  but  formerly  these  two  conditions  were  often 
infounded.    Secondary  abscesses  of  the  pancreas  are  not  infre*^uent  in  pyaemia. 
[Fitz,  in  the  Miildieton-Goldsniith  lecture  for  1H89,  threw  nuich  light  on  the 
»tiology  and  diagnosis  of  acute  jjaucreatitit^,  whieh  he  subdivides  into  three  ana- 
tomical forms — the  hemorrhagic,  the  suppurative,  and  the  gangrenous.      He 
iahowe  that  the  affect iou  is  not  so  rare  as  has  been  supposed;  that  its  victims  are 
usually  in  iiiiddle  life.  fat.  and  good  livers;  tliat  it  eornmonly  origiimies  by  the 
:teusion  of  a  gastroduodcnal  inllaiuiaatitm  along  the  pancreatic  duct. 
**  If  the  case  does  not  enrl  fatally  in  the  course  of  a  few  days,  recovery  is  pos- 
lible,  or  a  recurrence  of  the  s\7nptoms  in  a  milder  form  takes  place,  and  the  char- 
jacteristics  of  a  subacute  peritonitis  are  developed." 

In  the  differential  diagnosis  irritant  poisoning.perforation  of  the  digestive  or 
►iliary  tracts,  and  acute  intesliiml  obstruction  arc  to  be  considereil.  The  hxration 
of  peritonitic  symptoms,  their  suddenness  of  onset,  the  absence  of  apparently 
^aufficient  cause,  and  the  age  and  habit  of  tlie  individual  are  iruporta.nt  points.] 
^M  Chronic  interstitial  pancreatitis  sometimes  results  from  the  extension  of 
^■chronic  inllauimatory  processes  affecting  nei«?hl>oriug  parts,  Friedreich  states 
^that  it  sometimes  is  a  primary  disease  in  topers.  Syphilitic  lesions  of  the  pan- 
creas have  Ijeen  observed,  occasioning  contraction  and  induration. 

There  are  no  characteristic  clinical  symptoms  which  correspond  to  these 
various  changes.  The  symptoms  observed  in  the  cases  beloit^jing  in  this  cate- 
gor}'  are  digestive  disturbances,  indefinite  pain,  bodily  weakness,  emaciation, 
and  anaemia,  and  they  are  so  ambiguous  that  a  diagnosis  of  the  true  condition 
is  scarcely  ever  possible. 

We  find  a  peculiar  atrophy  and  induration  of  the  pancreas  associated  with 
hemosiderosis  (pigmentation  by  a  ferruginous  pignieiit)  in  the  so-called  I^ronze 
diabetes  (diabeie  bronze).  This  deserves  brief  menlion  here.  It  is  a  remark- 
able combination  of  diabetes  (marked  glycosuria)  with  dark  pigmentation  of 
the  skin,  dependent  upon  the  deposit  of  this  same  ferruginous  pigment  in  the 
skin.  Usually,  there  is  present  at  the  same  time  a  cirrhotic  induration  and 
enlargement  of  the  liver,  which  is  also  associated  with  hemosiderosis,  and  not 
infrequently,  too,  with  the  signs  of  portal  obstruction  (enlarged  spleen,  ascites). 
The  causes  of  this  remarkable  and  rare  disease  are  still  entirely  unkTiown. 

4.  Cysts  of  the  Pancreas. — After  closure  of  Wirsung's  duct  by  scars,  con- 
cretions, or  the  like,  cysts  of  the  pancreas  may  form,  as  a  result  of  the  damming 
up  of  the  secretion.  These  may  become  so  large  as  to  be  felt  as  great  tumors 
through  the  abdominal  walls.  In  other  cases  we  seem  to  he  dealing  with  cystic 
neoplasms.  The  cysts,  as  a  rale,  protnide  bct^vcen  the  stomach  and  transverse 
colon,  although  the  greatest  variety  of  other  relations  between  the  cysts  and 
these  organs  may  occur.  A  cure  is  possible  only  by  operation.  Barely,  spaces 
are  found  in  the  neighborhood  of  the  pancreas  filled  with  a  thick,  slimy  ilui< 
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These  seem  to  be  associated  with  the  above-mentioned  peculiar  multiple  jxecvoai 
of  fat  uiid  pauoreatic  tissue,  but  with  regard  to  them  further  observation*  tit 
desirable. 

5.  Cancer  of  the  Pancreas. — Primary  cancer  ia  the  most  fre<}uent,  audi 
therefore  olinioally  the  most  important  disease  of  this  organ.  It  i»  u>twllj  uTl 
the  medulljiPA^  variety,  though  occasionally  colloid.  As  a  rule,  the  new  growth  » 
Hitiiatoil  in  the  head  of  the  pancreas.  It  may  involve  neighljoring  parti*  bv  dirfrt 
extension^  and  a  great  many  organs  by  metastasis;  for  example,  the  liver,  pen- 
tonenm,  and  lymph-glands. 

The  clinicfl!  symptoms  of  cancer  of  the  pancreas  are  very  seldom  so  dedded 
as  to  justify  a  positive  diagnosis.  Sometimes  the  secondary  nrxlulcs  eta  h 
detected  in  the  liver,  peritoneum,  and  elsewhere.  Then  we  arc  left  in  dooU 
alKJUt  the  8eat  of  the  primary  growth.  Or  the  primary  tumor  may  U*  plain!? 
felt  through  the  abdominal  walls;  but  then  we  can  hardly  ever  exclude  cadot 
of  the  stomacli  or  of  the  omentum  and  neighboring  parts. 

The  iiymptoms  of  pancreatic  cancer,  as  a  whole,  resend)le  closely  those  o(«» 
sioned  by  mosit  cancers  of  abdominal  organs.  Usually  the  patient  is  eldeHy. 
The  first  symptoms  are  weakness,  emaciation,  and  indigestion,  or  they  aretb» 
result  of  compression.  Often  there  is  complaint  of  a  persistent  dull  pain  inih* 
cj>igastriuni.  If  the  portal  vein  is  pressed  u(¥)n  by  the  tumor,  ascites  iqipem. 
If  the  common  duct  is  compressed,  there  is  jaundice.  Icterus  is  an  espectiDj 
frt'fjiiont  .symptom  of  pancreatic  carcinoma. 

Tlie  diagnosis  is  difficult.  It  can  be  made  with  a  certain  degree  of  pwlv 
ability  when  there  is  a  slowly  growing  tumor  in  the  region  of  the  pancrevs 
without  eulargement  of  the  liver,  but  accompanied  by  jaundice,  deeply  fcitdd 
epigastric  pain,  glycosuria,  and  the  above-mentional  more  or  lej*s  distiflrtlf 
marked  pancreatic  s>7nptoms — viz.,  fatty  stools,  imperfect  digestion  of  albamB 
and  starch  and  glycosuria.  Usually,  however,  the  clinical  picture  is  by  no  m«ai» 
BO  characteristic,  and  it  is  often  impossible  to  avoid  i-onfusing  cjincer  of  ibe 
pancreas  with  cancer  of  the  stomach,  duodenum,  gall  bladder,  or  otlier  orguvi 

The  proyuoiiis  is  abs(»lutuly  bod.  With  increasing  marasmus,  the  potiflit 
usually  dies  at  the  end  of  six  months  or  a  year. 

The  ireaimvnt  is  merely  symptomatic,  with  the  aim  of  lesdening  th* 
jiatient\s  sufTering. 

6.  Pancreatic  Calculi. — In  the  excretory  ducts  of  the  pancreas  are  smw- 
limes  found  calculi  of  small  or  mo4ierate  size,  consisting  essentiallv  nf  c«rb>4i«ie 
and  phosphate  of  lime.  The  cause  of  their  formation  is  as  little  ^ttled  aa  ttat 
of  giillstnnps  (which  sc<^).  Because  of  the  obstruction  caused  by  thes«*  micoli 
we  have  secondary  dilatation  of  the  ducts,  secondary  contraction  and  atropbjf 
and  in  some  cases  s<x.-ondary  inflammation  and  suppuration;  these  probiWr 
result  from  processes  similar  to  those  with  which  we  have  become  acqwnli' 
while  considering  biliary  calculi.  There  may  be  no  symptoms.  SmiwdBt^ 
however,  there  is  violent  jiain,  either  continuous  or  paroxysmal,  also  di^Mtivt 
disturbances,  and  occasionally  the  above-mentioned  changes  in  the  dejecta,  a' 
glycosuria.  In  only  a  very  few  cases  has  it  been  possible  to  find  p«na«itr 
calculi  in  the  feces.  An  absolute  diagnosis  can  rarely  be  made.  Aa  a  tfcr»- 
pontic  measure  Eichhorst  has  recommended  the  stimulation  of  the  p«iwni^ 
secretion  by  means  of  injections  of  pilocarpin ;  as  a  rule,  treatment  will  fc> 
purely  symptomatic. 
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SECTION   I 
Diseases  of  the  Kidneys 


CHAPTER   I 

GENERAL    PRELI>nNARY   REMARTvS   TTPON  THE    PATHOLOGY 
OF   REN'AL    DISEASE 

ALTnonoTE  some  knowledi^e  of  the  oeciirreiice  aud  t^ignificance  of  renal 
affections  liad  been  acquired  even  liy  the  older  physicians,  still,  the  service  of 
havin;][  pointtMl  out  the  freqiieney  nf  Iherie  dis<'jises,  nnd  ol"  having  clearly  recog- 
nized their  most  importiint  atialnniicnl  forms  jiikJ  tlicir  Hiiof  clinieal  symptoms, 
belongs  undoubtedly  to  the  English  pliysirian  liichsinl  Bright,  who  was  born  in 
1788  and  died  in  1858,  as  physlcinn  in  ordinary  to  Quwn  Victoria.  Bright^s 
first  work  on  this  fiubject  appeared  in  the  year  1827.  In  this  he  brought  forward 
the  special  discovery  thut,  in  many  case^^  of  genond  dropsy,  which  are  associnttHi 
with  the  secretion  of  an  albuminous  urine,  a  primary  airoction  of  the  kidneys 
must  be  regarded  a.s  the  true  cause  of  the  di.<ease.  Since  then,  the  disease 
described  by  him  has  been  almost  universally  called  "  Bright's  disease " 
("iV/or/jfw?  Brightu"),  a  name  still  much  employed,  but  in  whose  stead  the 
analomital  tonns  would  Itc  more  proper^^  since  many  forui.s  were  previously 
classed  under  it  which,  according  to  our  more  accurate  present  knowledge, 
niust  be  separated. 

Bright's  statements  were  either  confirmed  or  expanded  in  subsequent  times 
by  many  other  observers.  Christison,  Osborne,  and  R.  Willis  in  Enj^land,  and 
Hayer  and  M,  Solon  in  France,  were  the  chief  students  in  renal  diseases. 
Frerichs  published  the  first  great  work  in  Germany  in  the  year  1851.  His  divi- 
sion of  Bright's  diseusc  into  three  different  "  stages,"  based  on  Reinbardt's  his- 
tological investigationa,  was  for  a  long  time  quite  generally  accepted,  until 
gradually  further  clinical  experience  showed  that  it  was  untenalile,  A  more 
accurate  divit^ion  of  renal  diseases  was  substituted  for  it  first  in  England  (John- 
son, S.  Wilks,  aud  others),  aud  then  in  Germany  (Traube,  Bartels).  However 
admirable  these  labors,  especially  the  work  of  Bartels  in  1871,  renal  pathology 
fel!  into  subjection  to  theories,  with  which  the  facta  of  experience  could  be 
liaru]onized  only  by  force.  Only  of  late  years  has  a  natural  theory  of  renal  dis- 
eases, derived  from  general  pathological  observations,  become  accepted — a  the- 
ory which  ifl  based  chiefty  upon  the  anatomical  work  of  Weigert.     There  has 
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also  been  special  research  work  done  in  the  more  accurate  dctcnninalion  of  i\\t 
disturbed  function  of  the  diseased  organ  (v.  Koran}!,  ctcO. 

The  following  presentatiou  of  renal  pathology  is  intended  to  show  tint, 
from  a  clinical  standpoint  aa  well,  the  renal  diseases  may  be  riewed  oompn* 
hen?)Vo1y  &^  a  unit,  and  thk  not  in  a  schematic  way,  but  with  due  regard  lo 
actual  (L'onditious: 

Tlie  thief  reason  why  the  kidneys  arc  so  often  diseased,  either  alone  or  in 
conjunction  with  otlier  organs,  is  to  be  found  in  the  fact  tliat  the  body  mtut 
eliminate  n!!  forms  of  injurious  matter,  which  circulate  in  the  blood,  in  grwt 
part  by  the  kidneys.  Consequently  the  action  of  any  injurious  Bubr^tance  ii  oflea 
manifested  ehlBfty  in  the  kidneys,  and  they  must,  in  a  certain  mea.s«rr,  rafffr 
for  the  service  which  they  do  the  rest  of  the  body.  According  to  their  nAiiin 
and  character,  the  injurious  substances,  which  are  here  to  be  considerrd.  tR 
divided  cliiefly  into  two  great  groups — the  chemico-toxic  and  the  organiifd 
infectious  substances.  At  the  same  time,  it  should  be  noted  that  in  case  of 
infection  it  is  comparatively  exceptional  for  the  germs  themselves  to  resell  th« 
kidneys  and  there  iix  themselves.  Most  cases  are  referable  to  toxioSy  which  irv 
formed  in  the  body  as  the  result  of  the  infectious  process,  and,  being  txcvfeiti 
through  the  kidneys,  produce  a  nephritis.  In  this  way  the  kidneys  may  br 
involved  sympathetically  after  the  ingestion  of  many  poisons,  both  iyfffok 
and  inorganic,  and  also  in  the  great  majority  of  all  the  infectious  dideases.  Itt 
these  cases,  of  course,  as  we  shall  see  later,  certain  chemical  and  infoctiooA  poi- 
sons exert  their  action  in  a  particularly  frequent  and  in  a  particularly  eemt 
or  definitely  cliaracteriz^l  fashion.  Resides  the^e  forms  of  origin  for  nunj 
renal  diseases  ("hematogenous  nephritis  "),  which  are  the  chief  ones  to  faeoosi- 
fiidered,  we  mu^t  consider  other  causes  of  disease  which  are  much  rarer.  Om 
way  in  which  the  morhifie  agents  may  also  enter  is  especially  important— 
namely,  from  the  lower  urinary  passages,  the  bladder,  and  pelvis  of  the  kidafT, 
upward  into  the  kidney.  In  this  way  those  renal  diseases  arise  which  come« 
secondarily  to  cystitis,  pyelitis,  etc.  Finally,  of  coarse,  disturbances  of  drmb- 
tion  and  mechanical  injuries  may  also  make  themselves  manifest  in  the  kidam 

The  clinical  symptoms  which  are  caused  by  the  different  forms  of  renal  da- 
ease  are  referahle  only  in  very  small  part  directly  to  the  diseased  organ  iwelf. 
In  renal  diseases  characteristic  subjective  local  symptoms — such  as  local  jaia 
— are  rare,  and  the  anatomical  position  and  the  phy^^iological  conditioiu  of  tb« 
kidneys  make  it  almost  impossible  to  discover  any  changes  in  their  siae,  tbflf 
physical  consi-stexice,  etc.,  by  a  direct  objective  examination.  In  the  dia^BOB* 
of  renal  diseases  we  are  therefore  confined  chiefly  to  the  inyestigation  of  t" 
group  of  sympoma:  in  the  first  place  to  the  examination  of  the  secretion  fnio 
the  kidneys,  the  urine,  whose  character,  as  we  know  by  experience,  may  W 
materially  altered  when  there  is  renal  diseai«e;  and,  in  the  second  place.  In  tix 
discovery  of  certain  phenomena  in  other  portions  of  the  body,  which  are  imio^ 
diately  dependent  upon  the  renal  affection.  Since  l)oth  the  patholn^rtl 
changes  in  the  urine,  anrl  the  symptoms  in  other  organs  occurring  in  r^oftl 
affections,  have  much  in  common  in  almost  all  the  forms  of  renal  dis*«f<.  ii  i^ 
advisable  first  to  describe  the  main  features,  at  least,  of  the  giencral  ^rrop- 
tomatology  of  renal  disease.  We  shall  then  be  obliged,  in  the  following  ch»p- 
ters,  to  mention  only  the  precise  circumstances  of  the  occurrence  and  oatti^ 
each  symptom — the  general  significance  of  the  symptoms  being  almdjr  kaow* 
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1,    ALBUMmURIA 

The  most  constant  symptom,  whicli  in  many  cases,  even  by  itself,  renders 

le  diagnosis  nf  a  rennl  affection  poasibk'  with  complete  certainty,  is  albu- 
tiinnrifl^llmt  i^.  tlie  apfK?nrance  of  iill)mnen.  aiul  enpcfially  of  serum  albumen 

id.  iu  iiuK'h  smaller  quantity,  scrum  g^lobuliii,  in  tliL'  urine.    Strictly  speaking. 

rcry  allunninuria  must  be  regarde<l  as  finmewhut  pallicilnt;i('al.     From  recent 

ivcstigalions  (Leube.  FUrbringer,  Pavy,  Heubncr,  and  others)  wo  know  that 
some  caries  the  urine  may,  for  a  short  time,  contain  a  very  slight  amount  of 

Ibuiuen  oven  in  lieallhy  por^ns,  especially  after  physical  exertion,  emotional 

islurbance,  a  cold  bath,  a  hearty  meal,  etc. 
As  we  may  assume  from  the  exciting  causes,  there  does  exist  a  slight  and 

ipidly  disappearing  disturbance  of  the  kidney,  which  produce?  no  further 
lela*.     In  such  cai^es  we  may  ppeak  of  a  temporary  and  insignificant,  but 

lot  really  of  a  ''  physiological ''  albuminuria.     We  must  also  mention  here  the 

ight  albuminuria  which  is  not  infre<]uentty  found  In  newborn  infants,  and 

rhich  disappears  after  eight  to  ten  days. 

Interwitlcni,  Orthoalniic  Alhuminurin. — ^Tho  conditions  are  similar  in  the 

ither  froi]U('nt  cases  of  so-called  intermittent  albuminuria.  I'l^ually  by  acci- 
lent,  a  slight  or  even  a  marked  albuminuria  may  be  found  in  inrlividuals  who 
feel,  in  general,  entirely  well,  and  are,  as  a  rule,  still  of  youthful  age.     Not 

[frequently  the  patients  are  very  strong,  healthy-looking  children.  In  other 
cases  the  children  may  be  nervous  and  anaemic,  but  otherwise  they  do  not  give 
the  impression  of  really  being  sick.  Still,  fhey  frequently  cofnjdain  of  malaise, 
headache,  general  weakness  and  languor,  pains  in  the  limbs,  palpitation, 
anorexia,  etc.  Ko  cause  for  this  striking  symptom  can  be  found,  nor  are  there 
any  other  discoverable  objective  disturbances  of  the  body.  If  we  investigate 
closely,  we  Jind  that  the  urine  does  not  contain  albumen  constantly,  but  only 
at  certain  times  (cyclic  or  periodic  albuminuria).  This  remarkable  variation 
in  regard  to  tlie  absence  and  presence  of  albumen  can  almost  always  be  traced 
to  variations  in  bodily  rest  and  activity.  When  the  patient  is  at  rest  in  bed, 
or  sits  qniet.  the  urine  that  is  voided  thereafter  {hence  every  morning  urine 
also)  is  entirely  free  from  albumen.  If  the  chililren,  howevar,  are  out  of  bed, 
even  for  a  short  lime,  move  about  more  actively,  or  perform  some  gymnastie  ex- 
ercises, a  distinct  albuminuria  develops.  This  by  no  means  rare  form  of  albu- 
minuria has  therefore  been  given  the  name  orthotic  or  ortliostatic.  Sometimes 
the  albumen  content  of  the  nrine  decreases  somewhat  toward  evening.  It  is 
worthy  of  mention  that  tfie  urine  even  shows  a  distinct  turbidity  on  the  addition 
of  acetic  at  id  {nurleo-alhuuien?).  Casts  (vide  infra)  are  usually  not  present 
in  the  urine,  hut  occasionally  in  a  eentrifugalized  specimen  a  few  hyaline  casts 
are  found.  The  si<rnificance  of  this  pmctically  important  condition  is  not 
quite  certain.  It  is  clearly  not  due  to  permanent  organic  changes  in  the  kidney, 
hut  may  he  the  result  of  circulatory  disturbances.  Possibly,  in  the  children 
affected,  the  kidney  circulation  is  interfered  witli  in  the  standing  position, 
as,  for  instance,  by  a  kinking  of  the  renal  vein.  It  is  clftimed  that  sometimes 
the  unusual  mechanical  anatomical  conditions  are  indicated  by  a  lumbar  lordo- 
sis on  standing.  As  has  been  said,  however,  the  matter  has  not  been  entirely 
cleared  up.  It  is  of  practical  importance  to  know  that  in  time  the  condition 
entirely  disappears  of  its  own  accord.  After  the  twenty-fifth  to  the  thirtieth 
40 
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year,  orthostatic  albuminuria  occurs  only  rarely.  The  condition  i«,  thnvfor*, 
as  a  rule,  to  be  looked  upon  as  not  serious,  althoujch  it  must  always  be  regarded 
as  an  anomaly,  and  therefore  given  a  certain  amount  of  careful  cooBidmlton. 
Active  treatment  is  unnecessary.  Especially  is  prolonged  rest  in  bed  abeolntd; 
useless.  The  children  may,  in  ^reneniJ,  load  their  customary  mode  of  lite,  fff 
think  that  only  a  certain  amount  of  dietetic  precaution  is  indicated. 

Diagnosis. — The  tletection  of  aUninieu  in  the  urine  for  clinical  purpoM», 
wherein  no  regard  need  be  paid  to  the  separation  of  serum  albumen  and  tenm 
glohuiin,  is  performed  almost  exclusively  by  means  of  the  ao-called  beat  t»t 
If  the  urine  is  cloudy,  it  must  be  filtered  before  heating.  The  reaction  of  th? 
urine  must  always  be  tested  first.  If  the  reaction  of  the  urine  is  acid,  v  it 
ordnarily  is,  it  is  heated  iu  the  test-tube  without  any  further  addition.  If 
the  urine  is  neutral  or  alkaline,  then,  and  only  then,  we  acidify  it  sliglitJv 
before  boiling,  by  means  of  a  few  drops  of  dilute  acetic  acid.  If  the  oho« 
contains  albumen  there  will  appear,  upon  boilings  a  distinct  flocculent  piv- 
cipitate  of  cotigulated  albumen.  Tiie  possibility  of  an  error  lies  in  the  firt 
that  eometimes,  with  a  neutral  or  faintly  acid  urine,  upon  heating  there  «p- 
pears  a  clou<lineR8  because  of  the  pliosphatea  and  carbonates  which  are  pre- 
cipitated. These  are  salts  of  lime  and  magnesia.  In  order  to  aTt)ii 
confounding  such  phosphate  deposit  with  a  deposit  of  albumen,  we  must  in 
every  case  after  the  urine  has  boiled  for  a  short  time,  if  there  is  any  depowt 
fonncd,  add  a  few  drops  of  nitric  or  acetic  acid.  By  this  means  the  dtpimi 
of  phosphate  or  carbonate  is  immediately  dissolved,  while  a  deposit  of  alia- 
men  is  not  affected.  The  change  in  tlie  color  of  the  urine,  which  is  soroetimtf 
caused  by  the  addition  of  nitric  acid,  is  due  to  the  action  of  the  acid  upon  tl» 
urinary  pigments.  We  can  measure  the  amount  of  albumen  contained  in  \ht 
urine  approximately  by  the  lieight  of  the  settled  precipitate  iu  the  eect-mhe. 
We  often  speak  of  ''one  lialf  or  one  fourth  of  tlie  volume  l>cing  albumen,^  i^t 
we  cannot  state  any  definite  relation  between  this  estimate  of  the  volume  aod 
tJie  precise  amount  of  albumen.  Approximately,  however,  a  defK>sit  of  all'Q- 
men,  which  upon  settling  occupies  about  half  the  volume  of  the  urine,  owrr- 
spends  to  about  one  per  cent  by  weight  of  albumen,  a  deposit  of  abont  tioe 
third  of  tfie  volume  lo  about  one  half  [wr  cent  of  albumen,  and  so  on,  Tiif 
quatititalive  cstiiimlion  of  th€v  albumen  content  by  means  of  the  much-oW 
Esbach's  apparatus  is  only  of  very  limited  value. 

Besides  the  test  by  boiling  there  is  a  very  distinct  test  wlach  can  bo  hi|rblf 
recommended  to  practitioners,  in  which  acetic  acid  and  ferrocj'anid  of  palai' 
sium  are  emplgyed.  A  rather  large  amount,  perhaps  one  tenth  of  the  vnloiaB, 
of  acetic  acid  is  added  to  the  urine,  and  then  a  few  drops  of  a  ten-fter-cent 
solution  of  ferrocyanid  of  potassium  are  added  to  tlie  mixture.  If  the  nriae 
contains  albumen  there  is  formed  a  distinct  deposit.  This  reaction  amUy 
takes  }>hiee  at  once,  but  if  the  amount  of  albumen  is  very  small  it  may  be  mm* 
what  delayed. 

The  so-called  Heller's  test  is  also  very  delicate,  but  less  lued.  In  a  tM*- 
tube  a  layer  of  urine  is  carefully  floated  upon  concentrated  nitric  «dd.  If 
albumen  is  present,  a  distinct  cloudy  ring  will  appear  at  the  point  of  cootict 
of  the  two  !i(juids. 

If  we  have  found  out  that  the  urine  certainly  contains  albumen,  we  WBtA 
then  decide  whether  we  have  really  a  true  renal  albuminuria — that  it^  wbete 
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urine  already  albuminong  is  secreted  in  the  kidneys,  or  whether  the  albn- 
en  is  not  nnxed  with  a  perfectly  normal  or  at  least  nonalbuniiiioii.s  urine 
ter,  in  the  kidneys  themselves?  or  in  Ihe  urinary  passages,  the  pelvis  of  the 
idney,  or  the  bladder  (spurious,  accidental  albuminuria).     Such  a  spurious 
albuminuria  nccurs  when  the  urine  is  eontaminato'l  vvitli  blood  (as  in  heinor- 
rliages  from  tiie  kidneys,  the  pelvis  of  the  kidney,  tlie  bladder,  or  the  uretlira), 
r  with  pus  (in  pyelitis,  cystitis,  etc.)-    In  these  cases,  of  course,  the  albumen 
contained  in  the  serum  of  the  blood  or  pus  is  found  in  the  unne.     Spurious 
albuminuria  is  usually  easily  reco^ized,  since  the  presence  of  pus  or  blood 
in  the  urine,  whicli  is  shown  by  the  apjK^arance  uf  the  urine  or  upcm  niicro- 
scopio  examination   (red  blood  corpuscles,  pus  corpuscles),  points  with  im- 
mediate certainty  to  the  origin  of  the  albuminuria.     Moreover,  the  amount 
of  albumen  in  these  cases  is  usually  but  slip^ht,  and  corresponds  to  the  amount 
of  pus  or  blood  in  the  urine.     A  disproportion  in  this  respect  must  excite 
the  fiUftpieinn  whether,  besides  the  spurious  albuminuria,  there  is  not  perhaps 
at  the  same  time  an  alfection  of  the  kidneys  causing  a  true  renal  albuminuria. 
The  detenninatinn  nf  this  point  is  not  always  perfectly  easy,  but  we  can 
usuully  come  to  a  derision  by  finding  abnormal  morphological  constituents  in 
the  urine,  the  so-called  urinary  casts    {vide  in/rri),  which  give  indubitable 
evidence  of  the  existence  of  a  disease  of  the  kidneys. 

,£tiolog7  and  General  Pathology  of  Eenal  Albuminuria. — What  general 
pathological  significance  has  the  true  renal  albuminuria,  and  what  are  the 
causes  of  its  origin?  According  to  our  present  theories,  the  answer  to  these 
<]uestion8  is  simply  this:  In  every  case  of  genuine  albuminuria  there  is  an 
abnormal  tranauJation  of  the  albumen  of  the  blood  into  the  urine.  Like 
e\eT}'  glandular  organ,  the  kidney  has  not  only  the  ability  to  separate  certain 
eubstances  from  the  blood,  but  also  the  power  to  prevent  the  excretion  there- 
from of  certain  other  suJistances.  Among  the  latter  is  senim  albumen,  and 
the  passage  of  this  from  the  bbtod  into  the  urine  is  therefore  directly  indica- 
tive of  an  injury  to  the  kidney  parenchyma.  This  change  affects  both  the 
walls  of  the  blood  vessels  (analogous  to  all  inflammatory  vessel  changes)  and 
the  epithelium.  If  the  vessel  walls  become  abm»rmally  permeable,  and  if  the 
ejiitheliuin  cnveriug  also  does  not  hold  back  tlie  albumenj  the  latter  will  enter 
the  secreted  urine  and  be  excicled  with  it.  Until  now  the  glomeruli  were 
regarded  as  the  main  site  of  albumen  excretion,  and  disease  of  the  glomerular 
epithelium  was  considered  the  main  cause  of  renal  albuminuria.  Tfiis  view, 
however,  is  certainly  too  one-sided.  To  be  sure,  we  know  from  experimental 
inveatigaHon  that  albumen  excretion  can  occur  in  the  glorueruli,  but  it-  is 
quite  as  certain  that  it  may  take  place  in  the  convoluted  and  straight  urinif- 
erous  tubules,  A  good  example  of  the  excretion  of  albumen  through  the 
glomeniii  is  furnished  by  the  experimentally  produced  albuminuria  which 
appears  wlienever  the  supply  of  arterial  blood  to  the  kidney  is  checked  by  a 
temporary  constriction  of  the  renal  artery.  The  epithelium  of  the  glomeruli 
therel^y  suffers  a  visible  microscopic  change.  If  the  kidneys  in  this  condi- 
tion are  removed  as  rapiilly  aa  possible  and  boiled,  according  to  Posner's  sug- 
gestion, we  can  discover  under  the  microscope  in  the  capsules  of  the  glomeruli 
the  albumen  that  is  thus  coagulated  (Ribbert) — a  most  certain  sign  that  the 
passage  of  the  albumen  from  the  blood  vessels  into  the  urinary  passages  has 
in  fact  taken  place  in  the  glomeruli.     On  the  other  hand,  we  know  from  the 
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experiments  of  Senator  that,  in  artificial  venous  hyperemia,  the  epithelium 
of  the  upiniferous  tubules  suffers  earlier  than  that  of  the  glonieruli.  Fintlhr, 
we  have  the  toxic  nephritis  following  vinylamine  poisoning,  that  has  heen 
Btudied  by  Ehrlich  and  A.  Heinecke,  in  which  the  cortex  of  the  kitlufj  n^ 
njains  ahnost  entirely  intact,  while  the  medullary 'i)yraniids  l»ecome  int^mel^ 
diseased.  Here,  also,  most  pronounced  albuminuria  develops.  It  follow* 
in  the  various  pathological  proceaaes  the  site  of  the  principal  alhumen 
cretion  is  prohahly  not  always  the  same.  We  must  still  helieve,  howe 
that,  at  leat^t  in  many  cases,  especially  in  the  many  milder  ami  rapidly  i 
appearing  albuminurias  the  glomerulus  is  the  chief  site  of  the  albonn 
excretion. 

Compared  to  the  changes  in  the  kidney  tissue.  Including  its  blood  vemK 
all  other  factors  no  doubt  play  only  a  secondary  r61e  in  the  causation  of  ilba- 
minuria,  although  they  may,  of  course,  have  an  influence  upon  the  t^uiuiti^T 
of  albumen  excreted. 

The  changes  in  the  composition  of  the  blood,  on  which  formerly,  wd 
again  by  some  investigators  recently,  great  stress  has  been  laid,  eepecialh 
the  hydnemia  and  hv[mlbaminosi&  (the  diminisiied  amount  of  albumen)  of  tlia 
hliMul,  have  probably  oulv  an  indirect  signilicance,  since  the  nutrition  of  t!* 
walls  of  the  glomeruli  suffers  from  such  a  faulty  condition  of  the  blood,  axel 
this  circumstance  again  influences  the  true  cause  of  elimination  of  the  alba- 
men.  The  .signiHcancc  of  the  blood  pressure  with  regard  to  tlie  ocrurpeoff 
of  allniniinuria  was  also  formerly  very  much  overrated.  According  to  thr 
older  hypothesis,  it  was  believed  that,  in  an  increa.se  of  llie  blowl  pressure,  tlie 
molecules  of  albumen  in  the  blood  could  he  pressed  through  t\\e  filter  fo 
by  the  membrane  of  the  glomeruli.  This  hypothe.-'iis  has  been  disproved,  0- 
pccially  by  tlie  experiments  of  Umieijerg;  thes6  experiments  showed  that,  ia 
Ilie  filtration  of  solutions  of  albumen  through  animal  membranes,  A  ri* 
in  the  filtration  pressure  was  followed  by  a  deci"ease.  and  a  fall  in  tlie  preamiT 
by  an  increase  of  percentage  of  albumen  in  the  filtrate.  The  extent  of  ii>t 
iilhumen  excretion  is  frequently  and  <listinctly  affwted  by  circulatonr  *\»- 
turbances.  If  the  condition  of  the  kidney  epithelium  suffers  from  the  ctfto- 
latory  disturbances,  albuminuria  frequently  develops  or  is  increased  {fiii 
infra,  chapter  on  Congested  Kidney). 

2.    CASTS   AND    OTHER   ABNORMAL   MORPHOLOGICAL  COll- 
STITUENTS   OF   THE   URINE  IN   RENAL  DISEASE 

Besides  albuminuria,  certain  peculiar  morphological  constituents  of  lh» 
urine,  visible  under  the  microscope,  are  of  es]>ecial  imj>ortance  for  the  Aif' 
nosis  of  renal  affections,  namely,  the  urinan'  casts,  whose  significance  wasfini 
correctly  recognized  by  Ilenle  in  1842.  These  are  cylindrical  bodies,  win* 
breadth  corresponds  to  the  width  of  the  uriniferous  tubule,  and  whose  leojrt 
only  exceptionally  reaches  a  millimeter,  which  must  be  reganied  in  \hr^ 
chemical  nature  as  consisting  mainly  of  a  coagulated  albuminous  sah»t«tiir 
To  the  latter  circumstance  we  owe  their  old  name  of  *'  fibrin  casts,"  or  *"  Sbnat 
casts,"  a  name  which  is  obsolete,  and  properly  so,  since  (he  coagalattd  t^- 
minous  substance  of  casts  is  certainly  not  identical  with  fibrin. 

Since  the  precise  conditions  of  the  oc-currence  and  the  character  of  xm 
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Fig.  95. — Different  forms  of  posts,  a.  Hyaline 
c»8t  with  ovcuiuuual  granuJcb.  h.  Hyaliuo  ru^t 
with  fat  drops  ami  granular  veils,  c.  Hyaline 
cast  with  red  hlotu]  corpuscles  attached,  ef. 
Hytklinc  cast  with  whit^  hlood  coriMWclpfl  at- 
tached, e.  Cast  with  a  large  number  of  fat 
drops. 


[Tenal  casts,  in  the  different  diseasen  of  the  kidneys,  will  be  spoken  of  later, 
vre  need  discu&s  here  only  tlie  general  properties,  the  origin  and  the  aignifi- 
cance  of  casts  (see  Fig.  95), 

1.  Hyaline  Caais. — The  hyaline  casts  are  the  commonest  and  most  im- 
poi-tant  form  of  fasts,  and,  to  a  certain  extent,  are  the  ground  form  for  dif- 
ferent varielies.  They  are  perfectly 
homo^oncous,  rlear  as  glass,  color- 
less, aoft,  and  flexible.  We  find 
them  either  wide  or  narrow,  some- 
timea  broken  off  slinrt,  ^ometiines 
quite  long,  usually  straight,  but  in 
many  caaes  partly  curved.  They 
are  easily  stained  with  cannine  or 
gentian  -violet.  On  heating  the 
urine  they  are  dissolved,  but  t]icy 
are  quite  resistant  to  acids. 

The  hyaline  casts  are  very  often 
covered  to  a  greater  or  less  extent 
with  all  sorts  of  deposits,  which  arc 
usually  aflixed  to  the  soft  substance 
of  the  cast  in  the  kidney  itself,  but 
which  may  often  be  attached  to  it 
later.  These  deposits  are  as  fol- 
lows: First,  red  blood  cfirpusclca. 
This  condition  is  important,  he- 
cause  it  points  with  certainty  to  the  existence  of  hemorrhages  in  the  kid- 
neys themselves.  Second,  of  white  blood  corpuscles.  Tliese  are  often  consid- 
erably swollen,  so  that  we  iiiust  guard  against  mistaking  them  for  e[Kthcliiun. 
Third,  of  renal  epithelium,  which  may  he  recognized  by  its  size,  its  more 
angular  shape,  and  its  nuclei.  Of  course  we  often  find  the  epithelium  cloudy 
and  granular,  or  sliriveled  and  atrophied.  Fourth,  of  fatty  granular  globules 
— that  is,  both  fatty-degenerated  epithelium  and  also  white  Mood  corpuscle* 
which  are  filled  with  fat  dropw  from  the  fatty-tlcgeneratcd  colls.  Fifth,  of 
little  granular  masses  whose  nature  cannot  always  be  easily  recogni;!ed.  They 
are  either  coagulated  granules  of  albumen,  or  fat  drops,  or  urates,  or  bac- 
teria, or.  finally,  granules  of  heinatoidin.  which  have  come  from  the  destruc- 
tion of  red  blood  corpu&cles,  and  are  usumIIv  easily  reeognized  by  their  dark, 
brownish-yellow  color.  Sixth,  we  rarely  Hnd  in  the  casts  drops  like  myelin, 
as  to  whose  precise  significance  nothing  is  known. 

As  to  the  origin  of  hyaline  casts,  despite  many  investigations  the  question 
has  not  been  fully  answered.  Probably  they  are  due  to  the  coagulation  of  the 
excreted  alburneu  oceasioned  by  the  dying  epithelial  eells  and  the  escaped 
leucocytes. 

Two  factors  are,  therefore,  always  necessary  for  the  formation  of  casts,  viz., 
the  excretion  of  congulfiblc  albumen  and  the  presence  of  siibstances  to  pro- 
duce cnagulntion.  In  ihis  way  the  fact  is  explained  that  we  sometimes  have 
a  marked  albuminuria  witli  only  very  sHglit  cast  formation.  When,  on  the 
other  hand,  we  observe  casts  in  the  urine  without  allmminuria,  the  casts  are 
usually  not  of  the  ordinary  hyaline  variety,  but  arc  some  other  formation  in 
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the  uriniferous  tubules.    Beskles,  the  number  of  casts  found  in  the  urine  doei 
not  always  rorreHi>ond  to  the  extent  of  their  formfltinn.     In  the  wvrrwtt 
of  acute  nephritis  almost  all  the  tubules  can  bo  plugj?e*l  witli  casta  which 
be  washed  out  into  the  urine  to  only  a  very  elight  (lojjree. 

2.  Epithelial  Caifts,—T\w  epithelial  casts  are  comp«>se<l  ejcclusiTeiy  of  renal 
epithelium,  although  prolmhiy  hyaline  casts  not  infrequently  form  «  hsiii  to 
whioli  the  epillielial  celU  adhere.     EpitliuliHl  casts  are  lalf 

^1       recognized,  and   always  indicate  an  excessive  detiquaiii  «'pi- 

^H      thelium  in  the  diseased  kidneys.     One  must  he  on  one's  guard,  w 
^H      already  mentioned,  not  to  confound  renal  e])ithelium  with  wrotla 
^H     white  Mood  corpuscles.     The  separate  epithelial  cells  and  the  iqri- 
^H     thelial  casts  may  present  various  changes,  such  as  granular  0pici7> 
^H  fatty  degeneration,  and  atrophy. 

^W  fl^^^ft  ^'  ^^'^y  Casts.— The  so-called  waxt 

/   T  ■  ■      ®^  almost  always  rather  broad  and  usoftDf 

/     l'  ^L  m       yellowish     colored,     opaque 

casts,  of  evidently  a  unich 
tougher     consistence     than 

(■^^P      liyaline    casts.      We    have 
^*^^^         found  them  most  frequent- 
ly  in  severe  acute  nephri- 
I^V^L  tis,  either  primary  or  sec- 

K       W  ondary  to  scarlet  fever,  but 

W      \  they    also    appear    in    the 

^L    /^         severer    forms    of    chronic 
^  \#         diffuse    nephritis.      As    to 
6  ^^^  their   origin,   we   ai-e   con- 

vinced  that   they  certainly 
in  many  cases  are  formed 
out      of     epitlielial     casts. 
The   closely   ajiposed    renal 
epithelial   cells   degenerate   into   waxy   flakes,   and   gradually   coalesce.     On* 
can,  in  fuct,  ohserve  all  stages  of  transititin  lietween  the  epithelial  i-asts  lod 
tJie  aluiost  completely  homogeneous  waxy  casts.     Fiirhringer,  therefore,  lenn* 
waxy  casts  "  metamorphosed/'  and   he   insists,  correctly,  that   they  alirtji 
indicate  severe  disease  of  the  kidney. 

4.  Granular  Casts, — A  kind  of  cast  which  is  compo-W  of  coarse,  yrlloiriih, 
flaky  granulc&  represents  the  just-mentioned  transition  of  epithelial  easts  ioti* 
wiixy  ciit^tri.  In  other  cases  the  waxy  casts  are  nothing  hut  hyaline  casts  cech 
pletofy  covered  with  the  above-mentioned  graimleii  of  various  kind;*..  Some 
times,  also,  coagulated  masses  of  albumen  or  granules  of  hematoidin  nin 
themselves  he  formed  into  cylindrical  shapes. 

(Genuine  blood  casts  are  not  very  fre<)uent.  They  consist  rvf  i.Ki_'i.i.i'  : 
blood  and  rcjiresent  casts  of  the  renal  canals  into  which  heniorHtai^v  Jia,-  Uk'.ti 
filftce. 

Casts  in  Diagnosis. — The  clinical  diagnostic  significance  of  renal  ca£U£ 
very  great.     7'hoy  arc,  in  the  tir?t  place,  always  a  sure  sign  of  the  e 
of  some  renal  disease,  since  in  normal  urine  cast8  are  not  found  at  a1 
most,  they  are  exceptional  and  are  present  in  small  numbers.     The  cttnsi 
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ation  of  the  special  forms  of  casts,  niid  of  the  deposit  upon  them,  is  also  of 
great  diagnostic  importance,  although  from  it  we  can  never  decide  imme- 
diately upon  the  gonoral  form  of  the  renal  disoaeo,  but  we  can  recognize  with 
certainty  the  tyj>e  of  special  pathological  pnKcsses  in  the  kidneys.  Frcricha 
has  well  named  casts  "messengers  from  tlie  kidneys."  The  blot)d  casts  and 
the  red  blood  corpuscles  sticking  to  the  cylinders  point  to  the  occurrence  of 
renal  hemorrhages;  the  epithelial  casts  to  a  desquamation  of  the  epithelium 
in  the  kidneys;  the  white  blood  corpuscles  to  an  emigration  of  the  colorless 
cells  from  the  vessels;  the  fatty  granular  cells  to  processes  of  fatty  degeneration 
in  the  kidneys. 

We  have  already  learned  to  recognize  in  a  great  measure  in  the  preceding, 
as  occasional  deposits  on  the  casts,  the  other  morphological  constituents  found, 
beeides  the  cast^,  in  the  sediment  of  the  urine  in  renal  disease.  Briefly  reca- 
pitulated, they  are  as  follows: 

1.  Red  blood  corpmde^.  The  presence  of  a  large  amount  of  blood  in  the 
urine  (hematuria)  is  almost  always  to  be  recognized  by  its  blood-red  color- 
The  blood  nuiy  Ije  made  out  with  certainty  by  the  microscope^  or  by  Heller'a 
blood  test,  The  latter  is  perfonncd  by  lieating  the  urine  in  jy  tnst-tnliG  with 
sodic  or  potasfiie  hydrate.  The  IjIcMjd  corpuscles  are  thus  dissohi'd,  and  the 
hematin  formed  from  ihe  blood  pigment  is  precipitated  with  the  phosphates, 
giving  to  the  precipitate  of  the  latter  a  ver\'  characeristic  blood-red  color. 
Van  Deen's  test  is  very  distinct  and  easily  performed.  It  requires  a  freshly 
prepared  mixture  of  equal  ports  of  old  oil  of  turpentine  and  newly  made 
tincture  of  guaiac.  This  mixture  is  poured  upon  the  urine  to  l>e  examined, 
and  slightly  shaken.  At  the  place  of  contact  of  the  two  fluids  there  will  im- 
mediately form  a  beautiful  blue  ring,  if  there  is  the  slightest  trace  of  blood 
in  the  urine.  It  is  important  to  know,  however,  that  urine  containing  pua 
also  reacts  positively  with  the  guaiac  test.  Finally,  of  course,  the  spectro- 
scope may  serve  for  the  detection  of  hematuria.  Hemoglobinuria  will  be  de- 
scribed in  a  special  chapter  later. 

2.  White  hhod  corpn^des.  Only  when  they  are  also  attached  to  the  casta 
can  we  assume  with  certainty  that  these  come  from  the  kidneys,  and  not  from 
the  lower  portions  of  the  urinary  tract. 

3.  Ecnal  epithelium. 

4.  Fat  drops  and  fatty  granular  celh. 

5.  Uric-acid  crystals,  urates  and  calcic  nxalaffl,  bacteria,  etc. 

For  microscopic  examination  of  the  urinary  sediment,  we  let  the  urine  set- 
tle in  a  tall  beaker;  it  is  more  convenient,  and,  if  the  urine  contains  few  mor- 
phological constituents,  far  more  reliable  to  employ  a  centrifiigal  machine. 


3.    THE  DROPSY   OF  RENAL  DISEASE 

Although  the  changes  in  the  urine  must  be  alone  decisive  in  the  diagnosis 
of  any  rx'nal  disease,  tlicro  are  yet  certain  other  symptoms  which  are  also  due 
immediately  to  tlie  renal  alTcciinn,  and  which  may  first  direct  our  suspicions  to 
the  existence  of  a  disease  of  the  kidneys,  and  consequently  lead  to  a  careful 
examination  of  llic  urine.  Among  tfu'se  symptoms  the  dropsy  of  renal  disease 
is  one  of  tt>e  commonest  nnd  nmst  important.  Every  trace  of  anlema  may, 
indeed,  quite  frequently  be  entirely  absent,  both  in  acute  and  chronic  nephritis, 
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and  in  other  diseases  of  the  kidneys;  but  in  many  cases  the  droper  is  deddrflT 
prominent  in  the  whole  clinioal  picture. 

.ffitiolog^  and  Pathology. — If  we  ask  what  is  the  reason  of  the  freqnaE 
occurren<X'  of  drop!?y  in  renal  disease,  the  answer  at  first  does  not  sevm  iW- 
ficult.  Since  the  main  function  of  the  kidneys  is  to  excrete  water  from  Ha 
body,  and  since,  as  we  shall  see  later,  in  many  cases  the  disease<l  kidoev  cia 
no  longer  fulfill  this  task,  or  can  fulfill  it  only  to  a  slight  degree,  we  are  w. 
in  fact,  very  much  out  of  the  way  in  considering  the  retention  of  water  in  thr 
body  as  tlie  main  cause  of  the  consequent  ceduma.  Clinical  ol»sGr%'ation  st^ns* 
in  general  to  agree  completely  with  this  assumption.  The  oHlenia  in  renii 
disease  seldom  appears  until  the  daily  amount  of  urine  has  l»een  below  tb» 
normal  for  some  time,  while,  on  the  other  hand,  in  those  caises  whete  Iht 
amount  of  urine  parsed  is  normal,  or  even  abnormally  groat,  in  spite  of  lt>f 
existing  renal  disease,  anlema  ia  wholly  absent.  In  individual  niiies,  too,  »» 
very  often  see  a  decrease  of  the  a*dema  associated  with  an  increase  in  thf 
amount  of  urine,  and  an  increase  of  the  cedcma  associated  with  a  corresipond- 
ing  diminution  in  the  excretion  of  urine.  The  pathological  process  a^i^  i^" 
ingly  seems  to  consist  of  an  accumulation  in  the  body  of  the  water  wlm  i 
cannot  be  excreted  from  it,  and  which  transudes  from  the  vessels  and  thu 
gives  rise  to  the  development  of  cedema. 

On  more  careful  consideration,  however,  there  are  some  objections  to  thu 
theory,  which  is  apparently  so  siinplc.    In  the  first  place,  it  might  l>e  sapposM 
that,  when  there  is  retention  of  water,  the  body  must  get  rid  of  tlie  snrpliu 
water  by  employing  to  a  greater  degree  the  other  channels   of  eliminatioi 
which  are  at  its  service — the  skin  and  the  intestines.     Since  we  can  nev( 
determine  accurately  the  time  when  the  water  first  begins  to   be  retained  i] 
the  body,  the  clinical  experience  just  mentioned  may  also  be  thus  interpret! 
that  the  lessened  excretion  of  urine  is  not  the  cause  of  the  cedema,  but  thai 
on  the  contrary,  the  appearance  of  oedema  is  rather  the  cause  of  the  diniinisi 
elimination  of  water  by  the  kidneys.     The  other  clinical  facts,  also^  are  incoi 
sistent  with  the  view  that  the  cedema  depends  upon  the  simple  accunnilarioi 
of  water  in  the  blood.     In  many  forms  of  nephritis,  and  particularly  in 
nephritis  of  scarlet  fever,  we  very  often  see  extreme  ceiJcma  api^ear  suddenlfJ 
while,  on  the  other  hand,  many  severe  varieties  of  nephritis— e.  ^.,  those 
ciated  with  diphtheria,  septic  diseases,  and  pneumonia,  run  their  course  wit! 
little  or  no  a'dema,  allhougli  they  are  cliaracterized  by  a  marked   diminutioi 
in  the  amount  of  urine.     Moreover,  casee  have  been  repeatedly  ohserved  in 
which,  as  a  result  of  obstruction  of  the  ureters,  or  from  pressure   on   the«j 
canals,  there  has  been  complete  anuria  for  several  days  without  a   trace  ol 
cedema  developing;  and  experimentiil  investigations  have  given  corresi>ondin^^ 
results.     The  bilateral  ligation  of  the  ureters  in  ajiimuls  does  not  lead  to  the 
development  of  cedema  even  after  several   days.     C'ohnheim   and    Lichtlieital 
introduced  large  amounts  of  a  one-hjilf  to  one-per-ccnt  solution  of  common' 
Fait  into  the  vascular  system  of  an  animal,  and  despite  this  great  artificial 
'*  hydnemic  plethora,''  observed  nn  rrdema,  even  when  the  renal  arteries  were 
tied.    Xor  can  cedema  be  provoked  by  slow  and  continuous  infusion  (Gartner^, 
Francotte). 

Consequently,  we  must  seek  some  other  cause  to  explain  the  cedema  of 
nephritis,  and  this  is  in  all  probability  the  peculiar  change  in  the  vascular 
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alls,  which  renders  them  more  permeable  and  permits  the  water  accumulated 
in  the  blood  to  transude  into  the  tissues.  Just  what  this  change  in  the  vas- 
cular walitt  may  be  and  wliat  produces  it  we  do  not  yet  know;  probal)ly  there 
are  chemical  agents  wfuch  change  the  vascular  walls,  either  the  same  sub- 
tances  which  excite  the  nephritis,  or  matters  secondarily  formed,  or  certain 
products  of  tissue  nietultolisin  retained  in  the  blood  because  of  the  inetticiency 
of  the  kidneys.  This  explains  why  certain  forms  of  nephritis  produce  pro- 
nounced axleina  and  others  do  not.  In  expeniiienlal  nephritis,  the  occurrence 
of  cedema  is  also  dependent  upon  speinal  circumstances.  Certain  kidney  poi- 
sons (chrorniuui  salts,  cnntharidcs,  etc.)  always  produce  a  nephritis  witliuut 
tt'denia,  wliile^  on  the  uHier  liand*  the  nephritis  produced  by  uranium  palts 
ifi  almost  always  associated  with  pronounced  oedema.  In  the  blood  serum  of 
animals  poisoned  with  uranium  a  substance  is  present  that  causes  osdcma. 
If  a  chromium  nephritis  is  produced  in  an  animal,  and  this  animal  is  injected 
with  hbKid  serum,  or  wtlematoiis  fluid  of  an  animal  suffering  from  an  uranium 
nephritis^  an  O'dema  will  follow  (A.  Hoineke).  The  role  played  by  changes 
in  the  osmotic  tension  of  the  blood  and  tissues  in  the  development  of  oedema 
is  not  yet  perfectly  clear.  Especial  weight  has  been  laid  on  the  not  infre- 
quently observed  diminution  of  the  sodium  chlorid  excretion  (U.  Strauss)  in 
nephritics.  The  consequent  increase  of  tlie  sodiuni  chlorid  in  the  blood  serum 
may  lead  to  an  increased  passage  of  that  salt  into  the  tissues,  with  a  corre- 
sponding exudation  of  water. 

That  dropsy  develops  because  of  direct  damage  to  the  blood  vessels  is  ren- 
dered probable  from  the  cases  of  so-called  "  acute  essiential  dropsy,"  in  which 
there  develops  a  considerable  general  dropsy,  just  as  in  acute  mphrilis,  often 
preceded  by  mild  gastrointestinal  symptoms,  and  yet  without  a  trace  of  al- 
bumen in  the  urine  or  any  other  demonstrable  cause  for  this  dropsy,  which 
usually  soon  abates. 

Many  clinical  peculiarities  of  nephritic  oedema  harmonize  with  this  con- 
ception of  its  origin.  In  general,  we  may  say  that  the  tedema  of  nephritic 
patients  appears  first  in  the  skin  ("  anasarca  ''),  and  has  a  striking  tendency 
to  show  first  in  the  face,  in  contrast  with  the  ti'dema  due  to  the  passive  con- 
gestion of  heart  disease,  which  usually  lie^ins  iu  the  ankles.  The  puffy  and 
noticeably  pate  countennncc.  of  the  patient  will  <»fteii  suggest  the  existence  of 
kidney  trouble  at  the  first  glance.  In  severe  cases  the  dropsy  often  develops 
over  the  whole  body  in  an  extreme  degree,  involving  the  skin  of  the  trunk, 
and  partirularly  the  dependent  parts,  the  exirumities  and  scrotum,  so  that 
the  patient  is  a  pitirtble  object.  In  such  eases  there  are  also  apt  to  he  dropsical 
transudations  into  the  internal  cavities  of  the  body,  causing  hydrothorax, 
ascites,  and  hydropericardium :  and  these  aggravate  the  patient's  distress.  It 
is,  however,  a  striking  fact  that  often  there  will  be  marked  dropsical  effusions 
(ascites,  hydrothorax),  and  yet  no  marked  cedema  of  the  skin;  and  hydro- 
thorax  is  sometimes  much  greater  on  one  side  than  on  the  other.  All  these 
facts  indicate  special  local  conditions — viz.,  the  changes  in  the  blood  vessels, 
which  we  have  surmised.  Still  more  is  this  the  case  with  regard  to  the  oedema 
of  mucous  membranes  which  sometimes  occurs.  There  may  be  cedema  nf 
the  conjunctiva,  of  the  soft  palate,  of  the  aryepiglottic  ligaments  (oedema  of 
the  glottis),  and  othor  parts.  (Edema  of  this  sort  is  apt  to  resemble  a  mild 
local  inflammation,  and  in  general  it  is  impossible  to  deny  a  certain  relatio] 
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ship  betiveen  "  inflammatory  *'  onlema  and  nephritic  oedema-     The  no| 
oedema  of  the  skin  may  in  places  have  suggeytions  of  an  intlaiii'  ;«tiii 

such  as  slight  redness  and  lenderm^s.    <EdL'nia  may  nlTeet  the  u^  izaca^j 

and  nephritic  pulmonary  u?dema  is  of  great  practical  importance.    The  <\v, 
tion  of  the  existonco  of  cerebral  oedema  and  of  its  possible  importance  wtH 
discussed  belnw  (see  unemia). 

The  prceeiiing  remarks  relate  onlv  to  genuine  nephritic  n?doma.  We  ?b1 
see  later  that  a^dema  may  have  an  entirely  diffen^nt  origin.  particDhirn  .i 
cases  of  chronic  nephritis — that  is,  if  there  is  a  cardiac  hypertrophy  And  lU 
powers  of  the  heart  become  impaired,  drop.-ay  mny  at  laji^t  develop.  This  tcdenu 
is,  of  course,  a  genuine  congestive  oetlema,  and  exactly  similar  to  that  seen  a 
failing  compensation  in  heart  disease. 

In  iU  chemical  composition,  the  dropsical  fluid  corresponds  to  a  rcrr  thin 
blood  serum.  The  amount  of  water  is  usually  ninety-seven  to  ninety-eight  pff 
cent.  The  amount  of  albumen  is  usually  very  slight,  while  the  percentage  ff 
sodium  chlurid  (one  to  one  and  a  half  per  cent)  is  always  somewhat  hi^if^t 
than  in  \hv  blix>d  serum.  This  fact  indicates  an  active  participation  of  the  i-- 
sel  walls  in  the  formation  of  the  ccdema.  The  high  sodiura-chlorid  perwuu.*; 
of  the  oedema  fluid  is  connected  with  the  disability  of  the  disea^^  kidner  W 
excrete  all  of  thnt  salt  whicli  is  broug]it  to  it  {vide  infra).  In  this  way  the 
body  nmiutains  the  necessary  noriiml  sodium-cldorid  content  of  its  bI'Ml 
An  increased  intake  can  therefore  under  certain  conditions  lead  to  au  increase 
of  the  cedema. 

4.    URAEMIA 

If  the  diseased  kidneys  can  no  longer  perform  their  secretory  functions  ia 
a  satisfactory  way.  not  only  rices  the  elimination  of  wnter  from  the  body  then+i 
suffer,  hut  the  soliilile  coni^titunnts  of  the  urine*  the  salts,  the  urea,  and  lb* 
other  final  pmdunts  of  ti^*sue  metnmnrphosis  may  also  be  retained  in  the  blo"! 
and  accumulate  there.  Henro  wo  often  find  the  blood,  in  patients  Trilh  i 
disease,  not  ouly  more  wottTV  than  under  normal  conditions,  no  that  tlie  spru:  ^ 
gravity  of  the  serum  may  fall  from  1.030  to  1.020,  or  even  lower,  but,  in  alm«.*l 
all  ca.ses  where  there  is  a  diminished  excretion  of  urine,  it  is  also  richer 
tirea,  as  many  experiments  have  shown,  and  under  corresponding  conditior 
it  is  probably  also  frerjueiitly  richer  in  the  other  constituents  of  the  urine, 
in  substances  corresponding  to  them,  but  not  completely  metamorphosed. 

This  accumulation  of  the  urinary  constituents  in  the  blood  and,  ftirtber. 
perhaps  In  the  tissues  themselves,  is  the  cause  of  a  class  of  symptoms  whirb 
are  often  seen  in  diseases  of  the  kidneys,  and  which  are  termed  uneniic  svuf- 
toms  or  urjvinia. 

.ffitiology  and  Pathology. — Probably  no  one  to-day  doubts  that  uneraui 
must  Im?  regarde<l  as  essentially  an  intoxication  of  the  body  by  the  retained 
products  of  tissue  metamoTphosis.  Xumerous  experimental  investigationj 
have  proved  that  in  animals  extirpation  of  the  kidneys,  or  lij^tion  of  thtf 
ureters,  will  produce  a  symptom-coraplex,  characterized  by  vomiting,  convul- 
sions, and  coma,  completely  analogous  to  the  urfvmia  of  Bright's  disease: 
but  if  we  inquire  what  eonslituenls  of  the  urine  are  the  particular  occasion 
of  the  uriemic  jdieiiomena.  we  rannot  as  yet  obtain  any  definite  answer.  K^r 
a  long  time  it  was  believed  that  urea  played  a  chief  part  in  the  developTncnt 
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Lof  uraemia,  but  the  result  of  experiments^  upon  animals  does  not  support  this 
riew.  It  is  possible  to  inject  L-nornious  anumnt.s  of  urea  into  the  circulation 
»r  into  the  peritoneal  cavity  of  animals  without  any  symptoms  of  poisoning. 
'oit  did,  indeed,  show  that  the  healthy  kidneys  remove  from  the  blood  the 
:cessive  amount  of  urea  with  cxtrome  rapidity,  and  that  acwrdingly  urroraic 
sj-mptoms  do  really  appear  if,  while  we  are  feeding  an  animal  with  large 
aiiiDunts  of  urea,  we  impede  the  excretion  of  the  urea  by  a  .simultaneous  with- 
holding of  water.  Yet  the  amount  of  urea  necessary  for  the  success  of  this 
experiment  is  greater  than  can  possibly  exist  in  the  ordinary  uncmia  of 
Bright's  disease,  aud,  moreover,  the  withholding'  of  water  might  also  prevent 
the  excretion  of  other  matters.  The  hyi>«thesis  of  Frerichs,  accepted  in  many 
quarters  for  a  time,  has  also  been  universally  discarded.  He  assumed  that 
through  fermentation  the  urea  in  the  blood  of  nephritics  was  converted  into 
carbonate  of  ainiuonia.  Hence  we  must  seek  for  other  poisonous  substances 
as  factors  in  the  production  of  unemia.  Many  experitnents  seem  to  indicate 
that  the  potassium  salts  are  poLsonous,  while  some  authors  have  laid  the  blame 
mainly  on  the  extractive  matters,  such  as  creatinin.  Bouchard  has  gought  to 
prove  that  certain  alkaloid  substances  (urotoxins),  which  are  presumably  de- 
vcIoikkI  during  the  digestiou  of  albumens  and  are  always  demonstrable  in 
norma];  uriue,  occasirm  the  phenoiTiena  of  unemia,  while  other  authors  (Ascoli 
and  others)  speak  of  special  poisons,  the  product  of  disintegration  of  the  tis- 
sues ("nephrolysin/'  "  nephrotoxiu '').  At  any  rate  the  fact  is  worthy  of 
note  that  the  suppression  of  the  urinary  excretion  in  kidneys  that  are  other- 
wise healthy — for  instance,  in  obstruction  of  the  ureter  by  an  impacted  cal- 
culus— riiay  be  tolerated  many  days  without  the  occurrence  of  urmmia.  It 
would  thus  seem  that  there  are  still  certain  factors  in  the  kidney  disease,  as 
such,  which  must  be  considered  in  the  dfveiopment  of  the  unrmic  phenomena. 
In  accordance  with  certain  moflern  views  regarding  the  significauce  of  the 
so-called  iulernal  secretions,  some  investigators  also  assume  an  *'"  internal  se- 
cretion "  from  the  kidneys  into  the  blood,  and  believe  that  the  unpmia  can 
Ix^  traced  to  a  disturbance  of  tliis  function  somewhat  analogous  to  similar  oc- 
currences in  diseases  of  the  li^'cr,  the  th>Toid  gland,  and  the  suprarenals.  But 
against  all  of  these  hypotheses  objections  may  be  otfered,  so  that  the  ipiestion 
of  the  more  exact  nature  of  the  products  which  occasion  ura?mic  intoxication 
must  still  be  regarded  as  unsolved.  The  newer  physico-chemical  examinations 
of  the  blood  have  likewise  given  no  certain  solution.  The  molecular  concen- 
tration of  the  blood  is  naturally  usually  increased  without,  however,  the  exist- 
ence of  a  regular  parallelism  between  the  severity  of  the  uranuic  symptoms 
and  the  degree  of  the  retention.  The  electric  conductivity  of  the  blood  is  not 
increased  in  uremia,  which  would  indicate  that  the  inorganic  blood  salts  do 
not  play  any  causative  role.  From  the  chemical  st^indpoint,  an  increase  in 
tfie  so-called  residual  nitrogen  (i.  e.,  the  nitrogen  remaining  in  the  blood  after 
tlic  complete  precipitation  of  albumen)  is  of  aiguifieance,  as  from  this  we 
might  suspect  that  it  is  the  nitrogenous  decomposition  products  of  albumen 
which  produce  the  urjpmic  poisoning.  It  is  not  im]>ossible  that,  after  all,  a 
number  of  snhstanc"<*s  come  into  play. 

The  moilc  of  action  of  iho  toxic  material  is  as  ua*^ettled  as  is  its  chemical 
nature.  This  much  only  is  certain,  that  in  unemia  the  disturbances  are  almost 
exclusively  cerebral,  and  in  the  main  located  in  the  cortex  of  the  bruin;  but 
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whether  there  is  actually  a  direct  injury  of  the  rier\ous  elements,  or  v*Ml*f 
the  imme<liate  action  is  upon  thr  blorul  vessels  (spaijtn),  is  uiu^ertain.  7U 
occurrence  of  uncniic  focal  symptoms,  to  which  we  shall  refer  bolow.  n*n(irn 
the  former  Kupf>OHitiou  the  more  likely. 

Clinical  experience  agrees  perfectly  with  the  theory  that  unemia  is  cfliui] 
by  a  retention  of  urinary  constituents  in  the  body.    In  most  ea^es  the 
symptoms  appear  only  when  the  daily  amount  of  urine  has  fallen  tn  a  rm 
figure,  or  when  the  secretion  of  urine  has  wholly  ceased  for  several  *Iay 
in  these  cases  not  only  the  elimination  of  water,  bnt  also  the  eliminatinn 
the  other  urinary  constituents,  is  very  much  diminished,  is  show-n  by  ciperi- 
ments  made  in  regard  to  this  point. 

Of  course  there  can  l>e  no  question  that  some  clinical    fact*   can 
brought  into  exact  hannony  with  what  has  been  previously  said.      If 
repeatedly  reported  in  which  no  ura?mic  symptoms  have  appeared  in  splie  rf 
anuria  lasting  several  days,  it  does  not  prove  very  much,  since  we  can  ni'vr 
make  an  exact  es^timate  of  the  matter  accumulated  in  the  blo<Kl   which  nui.!: 
to  imve  been  elitiiinnled;  for  the  organism  can  certainly  get  rid  of  the  fioil 
products  of  tissue  mL'lumorphosiB  in  other  ways  than  through   tlio  kidncvr— 
for  instance,  through  the  skin,  the  intestines,  or  the  fluid  of  cedema — and  vt 
must  also  hear  in  mind  that  different  individuals  show  a  great  divcr=ity  in 
tolerating  the  nction  of  any  poison  in  tlie  body,  particularly  as   regard*  the 
nervous  system.    It  is  harder  to  explain  those  cases  which  are  sometimes  seen, 
in  which  ura?mic  symptoms  suddenly  appear  in  patients  with  renal  di^vft-^ 
although  these  symptoms  are  not  preceded  by  any  noticeable  diminution  of 
the  secretion  of  urine.     Wp  muy,  hnwevpr,  assume  that,  despite  the  abuml*Bk 
excretion  of  wnter  and  fhe  normal  amount  of  urine,  there  hns  l>een  a  slight 
retention  of  solid  matters.     Analogy  with  other  kinds  nf  poisoning  makes  tbv 
sup|>osition  very  plausible  that  the  long-persistent  r»^tention  of  even  extr-"""^' 
small  portions  of  toxic  matter  may  occasion  an  absolutely  sudden  exy 
of  the  severest  symptoms.    In  chronic  lead  and  mercurial  poisoning  the  .--i 
tonis  often  appear  with  great  abruptness,  although  the  poisoning  ha*  t;i"'' 
place  very  slowly  and  gradually.    In  the  same  way  we  explain  to  ourselve-  : 
not  very  infrequent  cases  of  the  sudden  development  of  severe  uraimic  bMu^r 
toms,  as  seen  particularly  in  patients  with  contracted  kidney   (vUie  infra),  m 
whom  it  may  seem  as  if  no  single  prodronial  symptoms  had   indicated  the 
impending  outburst  of  intoxication.     Often,  also,  peculiar  circumstances  mar 
favor  the  occurrence  of  urajraia;  for  example,  the  development    of  cardiac 
weakness,  so  that  the  blood  tension  is  diminished  and  the  excretion  of  urir-' 
impeded.     In  some  cases  again  it  is  obsen't»d  that  the  development  of  ur.m. 
coincides  with  the  nb^orption  of  previously  existing  redema.     This  is  e\piaint  i 
by  the  supposition  that  the  rapid  absorption  of  the  cedema  introduces  into  U. 
blood  a  comparatively  large  amount  of  the  poisonous  products  of  metabol 
which  bad  not  been  excreted,  but  bad  boen  contained  in  the  oedematons  fluiil. 

While  we  are  firmly  of  the  opiiiiftn  that  unemia  is  to  be  rogarde«i  as 
poisoning  of  the  body  by  the  retained  constituents  of  tlie  urine,  vet  we  shoul 
not  fail   to  mention  that  attempts  have  been  made  to  explain   in  other  Wii; 
the  uraemic  phenomena.     In  particular,  Traulni  has  propounded  the  theorfl 
that  the  Bo-called  uriemic  symptoms  are  dependent  upon  an  acutely  il 
cerebral  u?denta,  and  consequent  cerebral  ana-mia.    This  theory  can  K- 
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i,  on  tho  whole,  untenable.    Still,  it  may  contain  a  eertain  amniint  of  truth, 

[Jor  we  cannot  wholly  deny  that  sometimes  there  may  be  actual  anatomical 

lesions,  such  as  inflammatory  a-dcma  of  the  brain,  in  tho  course  of  a  nophrilir*» 

nUTicient  to  occasion  severe  cerebral  symi»lorn:^.     Durin^:  nep!iritis  serondary 

inflammation  may  appear  in  almost  all  the  internal  organs,  and  often  Hud- 

[denly;  and  this  sort  of  nephritic  inflammation  is  c:?pecially  frequent  in  the 

jtiua,  a  structure  composed  of  nervous  elements,  so  that  the  possibility  of 

nmilar  disease  in  the  brain  is  vei*y  great.    If  we  consider  that  eases  nf  uro'mic 

jbemiplegia  and  monoplegia  have  been  repeali-dly  observed,  and  that  likewise 

[cases  have  boen  described  of  ura?mic  Jaeksonian  epilepsy,  hemianopsia,  and 

|aphasia»  it  will  be  seen  that  the  supposition  of  an  actual  loeal  lesion  as  the 

[explanation  of  such  well-marked  focal  symptoms  is  very  plausible.     Yet  we 

lust  also  consider  tJuit  in  (lie  last  analysis  the  cause  of  such  limited  itdem- 

'atous — i>r  inflaioiimlury-tjedeniatous — changes  in  the  brain  is  to  be  Bought  in 

the  at'tiuu  of  some  retained  jjrodm'ts  of  metaniorpliosis. 

Symptoma. — In  regard  to  the  clinical  symptoms  of  ura?niia  in  the  indi- 
vidual Liise,  they  show  all  possible  transitionsj  from  the  mildest  symptoms, 
which  are  only  intimated,  np  to  the  severest  nervous  symptoms,  which  may 
be  the  immediate  cause  of  death.  The  severe  forms  of  unemia  may  sometimes 
come  on  quite  suddenly,  while  in  other  cases  they  may  be  preceded  for  a  long 
time  by  milder  urEPmic  symptoms,  which  are  then  termed  prodromata.  The 
severest  symptoms  may  not  appear  at  all,  and  tJic  milder  symptoms  may  exist 
alone  for  a  longer  or  shorter  time.  This  latter  condition  is  called  chronic 
uTEcmia. 

The  milder  unemic  symptoms,  which  are  observed  either  alone  or  ns  pre- 
cursors or  as  se<(iiela;  of  severe  uraemia,  consist  of  headache,  sonintdeiiLe.  and 
mental  stupor;  of  a  peculiar  uneasiness,  or  of  a  feeling  of  an.xiety  and  con- 
straint (sometimes  associated  with  hurried  respiration),  and  very  often  of 
nausea,  spasmodic  eructations,  and  repealed  vomiting  {ridr  infra).  Very 
characteristic  of  uriemic  intoxication  are  signs  of  motor  irritation,  especially 
isolated,  brief  twitcbings,  or  even  persistent  tonic  rigidity  of  the  extremities 
or  face.  Signs  of  sensory  irritation,  formication  and  numbness  of  the  fingers, 
and  also  particularly  an  annoying,  persistent  itching  of  the  skin  {vide  infm) 
are  not  uncommon.  Among  the  symptoms  of  this  milder  form  of  ura-mia, 
besides  the  vomiting,  we  would  place  tlte  peculiar  restlessness  and  prteeordial 
distress  of  jiatients  as  especially  important.  Not  infrequently  observers  use 
the  term  ura-niic  asthma  (vide  infra). 

Tho  most  characteri.stic  symptom  of  severe  nra-mia  is  the  unemic  convul- 
sion. It  corresponds  almost  exactly  in  its  details  to  an  epileptic  attack;  it 
usually  begins  with  a  short  tonic  stage,  in  which  the  whole  body  is  generally 
in  a  position  of  extension  in  o]>isthotonos,  and  then  follow  vigorous  clonic  eon- 
tractions  in  the  face  and  extremities.  The  faro  heroines  cyanotic,  a  bloody 
froth  comes  from  the  mouth,  the  pupils  are  usually  dilated  and  almost  witliout 
reaction,  the  respiration  is  accelerate*.!  (hut  at  times  it  is  intermittent  from 
spasm  of  the  respirator}^  musoles),  the  pulse  is  small  and  accelerated,  and  it 
can  scarcely  be  felt  in  the  radial  artery,  and  the  temperature  is  sometimes 
raised.  In  other  cases  the  spasm  l>egins  with  short,  jerky  contractions  in  one 
extremity,  as  in  the  arm,  and  then  invades  the  trunk  muscles,  the  face,  and 
the  legs.    One  half  the  body  is  often  more  affected  in  the  attacks  than  the 
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other.  The  spasms  usually  cease  in  a  few  luinutOB,  and  are  followed  bjdtn 
coma  and  gtertor,  or  even  Cheyne-Stokf's'  breatliing,  which  last  f«»r  ?*TiT*i 
hours  or  more.  There  is  only  rarely  a  sinp;Ie  atUck.  The  attacks  are  nitvi 
oftcner  repented  after  longer  or  shorter  inter^-als,  so  that  there  may  evwi  l« 
twenty'  or  more  in  the  twenty-four  hours,  during  the  whole  of  which  tinn-i 
complete  loss  of  consciousness  persists.  Severe  and  fully  develope*!  ei)ili'['U- 
forni  attacks  ofton  alternate  with  slighter  convulsions. 

JSome  other  unemic  s^inptoms,  besides  the  convulsions,  which  have  aiytih 
been  briefly  mentioned,  merit  a  somewhat  fuller  description. 

The  unemic  amaurosis  occasionally  seen  is  especially    interestinjr.     It  i* 
usually  k'ft  Jifter  recovery  from  the  convulsions.     Only  rarely  doe^  it  pir*^V 
thern  or  Hppear  without  them.     It  always  develops  cjuite  rapidly,  so  tliat  ■ 
first  disturbance  of  vision  socm  passes  into  couiphte  blindness.      The  rt'Uiiii^:. 
of  the  pupils  to  light  is  almost  always  retained,  and  the  ophthalmoscope  shati 
a  perfwlly  noniuil  retinal  image.     At  what  s|X3t  in  the  visual  appnratr-  ' 
lei*k)u  is  situated  is  not  yet  known.     Many  invet^tigators  assiune  that  tlit  r    . 
an  (edema  of  the  shcnth  of  the  optic  nerve;  while  others,  including  the  author, 
think  it  nuira  probable  that  there  is  disturbance  of  the  cerebral  visual  centers^ 
and  piirticularly  of  the  occipital  cortex. 

Its  proguftsis  is,  on  the  whole,  favoraltle,  since  the  disturbance  of  rititm 
usually  disappears  completely  in  a  day  or  two,  though  sometimes  not  uutil 
after  a  longer  time.     Anomalies  are  only  rarely  seen  in  the  domain  of  t 
other  nerves  of  special  sense,  the  most  frequent,  coTnparatively,  being  a 
eiilty  in  hcnring,  or  even  complete  deafness. 

Other  mntor  disturbances,  except   twitchings   and   convulsions,   are  ra 
Only  in  a  few  cases  have  hemiplegic  or  monoplegic  paralyses,  contractu 
trembling,  etc.,  been  observed.     Mental  symptoms  are  more  common. 
lirium,  and  maniacal  or  sometimes  melancholic  states,  occasionally  foU 
nrjeniic  coma. 

Those  urtemic  sjinptoms  also  have  a  great  interest  which  are  to  be 
garded  as  a  sort  of  self-help  on  the  part  of  the  organism,  since  they  oflen  lea 
to  a  vicarious  elimination  of  urea  and  presumably  of  the  other  proilucts 
tissue  metamorphosis.    Tbe  first  of  these  is  uneniic  vomitings  which  is  a  fre- 
quent and  often  an  e.xtreiriely  obstinate  symptom  both  in  acute  and  chroni 
ura?mia.     In  many  cases  it  is  of  central  origin,  aud  is  to  be  regarded  as  anal- 
ogous to  the  vomiting  so  frequent  in  different  forms  of  cerebral  disease;  but 
it  is  often  produced  by  the  irritation  which  the  gastric  niucoiis   membrane 
suffers  from  the  urea  eliminated^  or  rather  from  the  carbonate  of  nmnionimn 
arising  from  it.    The  latter  is  always  first  formed  from  the  urea  in  the  stomarb 
itself,  and  we  find  in  the  vomitus  of  urtemic  patients  either  the  still  unde- 
composed  urea  or  the  carbonate  of  ammonium   in  considerable   quantitii»k 
Sometimes  there  ie  quite  a  violent  hiccough  besides  the  vomiting. 

Unemic  diarrhea  has  the  same  significance  as  urjptiiic  vomitinor.  Ii  is  ujo- 
al!y  provoked  by  the  carbonate  of  ammonium  arising  from  the  urea  in  the 
intestines.  The  former  often  causes  quite  a  severe  catarrhal,  and  even  at  timea 
a  diphtheritic,  inflammation  of  the  intestinal  mucous  membrane. 

Another  way  in  wliich  the  organism  sometimes  tries  to  get  rid  of  the 
large  amount  of  urea  accumulated  in  it  is  by  tlie  sweat  glands.  Schottin  first 
described  the  remarkable  discovery  of  a  coating  of  urea  on  the  skin  in  the 
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iraemia  of  cholera,  an  observation  which  since  then  has  been  repeatedly  con- 
[rmed  in  other  cases  of  uraemia.  This  coating  is  most  frequently  seen  on  the 
!ace,  especially  on  the  sides  of  the  nose,  to  which  little  faintly  lustrous  scales 
:e  seen  sticking  after  the  evaporation  of  a  clammy  sweat.  Chemical  exam- 
lation  fihows  tliat  these  scales  are  urea.  The  excretion  of  urea  is  much  more 
ire  in  other  parts  of  the  skin,  but  perhaps  the  occasional  severe  uremic  itch- 
ig  of  the  skin  is  due  to  an  irritation  of  the  cutaneous  nerves  by  some  -of  the 
mstituents  of  the  urine  that  are  excreted. 
Other  organs  besides  the  skin  and  the  digestive  tract  are  bul  rarely  to  be 
idered  as  a  means  of  the  vicarious  elimination  of  urea,  tint  Fleischer  was 
able  to  discover  considerable  amounts  of  urea  in  the  saliva  and  sputum 
a  nreemic  patient. 

In  concluRinn,  we  must  describe  the  condition  of  the  pulse,  of  the  tem- 
Tature,  and  of  the  respiration  in  urffimia.  The  pulse  is  often  very  slow 
ifore  the  appearance  of  severe  symptoms,  sometimes  48  or  4U,  hut  it  ia 
llmoBt  always  tense  and  hard.  In  chronic  uraemia,  also,  a  moderate  slowness 
)f  the  pulse  is  not  infrequent.  When  ursemic  convulsions  appear,  however, 
the  pulse  usually  becomes  small  and  very  fretjuent,  especially  in  cases  that 
irminate  unfavorably.  Tlie  tempcniture  but  rarely  remains  unchanged  in 
fvere  unemia.  If  there  are  convulsinnj*.  it  usually  rises  several  degrees,  in 
svere  cases  even  to  106''  or  108°  F.  (41°  to  42"  C).  We  have  seen  these 
igh  temperatures,  especially,  as  a  terminal  rise  with  an  unfavorable  issue, 
although  there  may  sometimes  be  an  improvement  even  in  sui-h  cases.  On 
the  other  hand,  there  are  also  great  declines  in  tcmperatufc,  down  to  1*3°  or 
91°  F.  (34**  to  33°  C),  most  frequently  again  as  a  terminal  temperature  of 
collapse,  in  cases  which  end  in  deep  coma  without  marked  symptoms  of  motor 
irritation.  We  might  also  iiienti(tn  the  "  iirivrnit'  chilli"  whicb  we  liJive  seen 
several  times — that  is,  a  chill  coming  on  suddenly  along  with  other  iir;rnuc 
synjptoms,  with  a  great  increase  of  temperature,  and  followed  by  a  nipid  fall 
in  the  temperature.  The  respiration'  in  anemic  patients  is  sometimes  very 
much  accelerated,  and  is  especially  deeji — a  symptom  which  recalli;  the  pecul- 
iar breathing  in  dialietic  coma  {vi4e  infra).  Certain  severe  attacks  of  dysp- 
noea in  patients  with  renal  disease  hrtvc  been  described  as  '\unemiu  dyspntea  " 
or  "  urjemic  asthma,"  but  it  is  not  always  eaay  to  decide  whether  this  is  really 
a  unemic  nervous  symptom  in  these  cases,  since  similar  conditions  of  sadden 
dyspnoea  may  depend  upon  coincident  heart  disease  and  insufficiency  of  the 
left  ventricle,  or  upon  inflammatory  affections  of  tlie  lungs.  The  occurrence 
of  Cheyne-Stokes'  breathing  in  uraemia  has  already  been  referred  to  above. 

In  regard  to  the  duration  of  ura^mic  symptoms  and  to  the  different  forms 
and  ways  in  which  tlie  various  urannic  symptoms  may  he  combined  in  the 
clinical  picture,  we  can  give  only  a  few  general  statements.  The  division  of 
uraemia  into  an  acute  and  a  chronic  form,  already  mentioned,  is  generally 
very  useful  practically.  In  the  acute  form  we  usually  have  the  severe  uremic 
symptoms,  especially  ursemic  convulsions  and  uramiic  coma.  Tliis  tondition 
usually  lasts  some  days,  while  chronic  uremia,  in  which  the  milder  cerebral 
symptoms — ura*niic  vomiting,  diHicuUy  in  breathing,  etc. — are  most  promi- 
nent, may  last  as  many  weeks.  The  severe  acute  form  of  uremia  may,  as  has 
been  already  state*],  begin  with  almost  absolute  abruptness.  Quite  often, 
however,  there  are  first  mild  urffimic  ajTuptoms,  such  as  headache,  vomiting. 
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general  restlessness,  and  an  occasional  slight  twitching  of  the  xnuaclea,  isd 
theu  i-uiMenly  ura-niic  convulsions  or  otiier  uraeniic  symptoms. 

Prognosis. — The  termination  of  ura»niia  is  always  doubtful  in  everr  seTeit 
case,  but  it  is  Ly  no  means  always  unfavorable.  Even  after  coma  la^tin 
several  days,  with  very  severe  and  often  repeated  convulsions,  the  unt 
symptoms  may  wholly  disappear,  while  on  the  other  hand,  of  course,  u 
is  by  no  means  a  rare  cause  of  death  in  the  most  diverse  forms  of  acute  uA 
chronic  renal  disease.  In  judging  of  the  individual  case,  the  most  stress  » 
to  be  laid  on  the  condition  of  the  pulse,  the  respiration,  and  the  tem;ieratur«; 
we  must  also  considefj  of  course,  (lie  character  of  the  urinary  Broretion.  and 
especially  the  other  morbid  symptoms  dependent  upon  tlie  primary  disease. 
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Although  it  had  not  escaped  Bright's  observation  that  changes  in  the  he 
are  also  present  in  diseases  of  the  kidney,  this  condition  was  first  generallj 
known  wlien  Traube,  in  1856,  in  a  treatise  which  has  become  famoas.  ex- 
plained that  a  change  in  the  heart  was  very  common  in  certain  renal  aifc 
lions,  and  thus  gave  the  chief  impulse  to  the  numerous  clinical   and  expei 
mental  investigations  that  have  been  made  since  then  as  to   the   counectK 
between  cardiac  and  renal  disease. 

This  connection,  generally  considered,  may  be  accounted  for  in  three  wars; 

First,  the  heart  disease  may  without  doubt  be  the  primary  disease,  ai 
only  secondarily  lead  to  a  disease  of  tlie  kidneys.     In  this  way  develop  li 
kidney  of  passive  congestion  {vide  infra,  and  page  433),  acute  nephritis  tw>^ 
ondary  to  acute  primary  or  recurrent  endocarditis,  and  Uie  embolic  processw 
in  tlie  kidney  (vide  infra).  ^J 

Secondly,  heart  disease  and  renal  affections  may  also  develop  independentl|Hl 
of  each  other,  as  a  result  of  un  injurious  influence  that  affects  both  orgnm" 
at  the  same  time.  Thus,  for  exnmj»le,  a  general  arteriosclerosis  leads  to  car-, 
diac  hypertrophy  or  to  myocarditis,  and  also  to  a  granular  kidney  {vide  infra)( 
as  a  result  of  an  implication  of  the  renal  vessels.  Certain  other  injuriot 
influences,  such  as  toxic  and  constitutional  influences,  alcohol,  s^'philis, 
improper  living,  may  also  cause  a  disease  of  the  heart  and  the  kidneys  at  tl 
same  time.  Later  on,  if  both  affections  have  developed,  their  influence  up^a 
6ach  other  is  often,  of  course,  considerable — a  circumstance  which  may  pendw 
our  judgment  as  to  the  condition  decide<]ly  difficult 

In  the  third  place — and  this  is  the  point  with  which  we  are  here  chieflj 
concerned — the  renal  affection  may  be  the  primary  disease,  and  of  itself  U« 
cause  of  a  change  in  the  heart.  This  is  usually  a  secondary  hypertrophy 
t\w  heart,  particularly  of  the  left  ventricle,  but  also  of  the  other  |>art6  of  tf»i] 
heart.  There  can  be  no  doubt  of  the  fact  of  this  dependence.  We  also  knot 
tl\at  the  secondary  development  of  cardiac  hypertrophy  is  not  confined  i 
one  form  of  chronic  nephritis,  the  so-called  contracted  kidney,  oa  was  *l 
first  Mieved,  but  that  it  is  just  as  constant  in  all  other  forms  of  chronic, 
and  also  even  in  prolonged  acute,  nephritis.  Opinions  are  at  present  still 
mucti  divided  as  to  the  precise  nature  of  this  connection,  and  as  to  the  caoaal 
factors. 
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The  theory  which  Traube  himself  advanced  for  the  explanation  of  the 
cardiac  hypertrophy  in  nephritis  rested  on  the  assumptions  that,  in  the  first 
lace,  less  water  is  withdrawn  from  the  blood  in  nephritis  for  the  formation 
of  the  renal  secretion,  ami  that,  in  the  second  place,  the  tlow  of  arterial  blood 
into  the  venous  system  is  hindered  by  the  changes  in  the  kidneys,  particularly 
by  the  destruction  of  many  of  the  smaller  i>locKl  vessels.  Both  circunistaneea 
must  raise  the  pressure  in  the  arterial  system,  and  therefore  gradually  lead 
to  cardiac  hyj>ertrophy.  Traube's  theory  cannot  be  maintained.  The  firat 
claim  especially  is  untenable,  because  in  many  cases  of  chronic  contraction  of 
the  kidneys  with  coexisting  cardiac  hypertmphy  tliere  is  never  a  diminution 
of  the  elimination  of  water  hy  the  kidneys,  and,  besides,  this  can  never  of  it- 
self cause  an  increase  of  the  arterial  pressure.  Tlie  second  supposition,  that 
the  destruction  or  the  narrowiug  of  a  lar^e  number  of  the  small  blood  vessels 
4jf  the  kidneys  must  produce  a  ^cnend  rinc  in  urtcrial  tcnsi<ui,  is  disproved 
by  the  fact  tlint  evt^n  the  complete  ligation  of  both  renal  arteries  does  not 
raise  the  tension  in  the  arterial  systenij  because  the  blood  at  once  passes  off 
into  other  vessels  which  dilate. 

In  place  of  the  "mechanical  theory,"  therefore,  there  have  been  of  late 
many  supporters  of  tfm  "chemical  theory"  of  cardiac  hypertrophy,  which  was 
in  a  certain  sense  projvounded  by  Bright  himself,  and  later  by  Johnson  and 
others.  According  to  this  view  which,  with  some  modifications,  is  held  by  the 
author,  the  retention  of  urinary  constituents,  or  otlier  abnormal  material,  in 
the  blood  is  the  cause  of  the  cardiac  hyf>ertrophy  because  the  retained  material 
occasions  a  rise  in  arterial  tension,  and  this  increased  tension,  if  it  {>crsist8 
for  a  sufficiently  long  time,  must  occasion  an  hypertrophy  of  the  left  ventricle. 
Clinical  experience  shows  beyond  a  doubt  that  any  severe  case  of  acute 
nephritis  occasions  in  a  few  days  an  increase  in  the  arterial  tension,  which 
can  usually  be  easily  perceived  in  tiie  pulse.  This  increased  tension,  which 
certainly  precedes  the  cardiac  hy()ertropliy,  is  l>est  explained  by  the  supposi- 
tion that  the  matters  which  ought  to  be  but  are  not  excreted  occasion  a  con- 
traction of  the  smaller  arteries.  It  is  also  possible  to  conceive  that  there  may 
be  a  direct  irritation  of  the  cardiac  muscle.  At  any  rate,  the  occurrence  of 
a  rise  in  arterial  tension  is  of  decided  benefit  to  the  body,  as  it  promotes  the 
excretion  of  urine.  If,  in  the  course  of  a  nephritis,  the  normal  conditions 
return  after  a  few  days  or  weeks,  the  increased  tension  is  relaxed  and  the 
heart  suffers  no  noticeable  change;  Ijut  Lf  the  nepliritie  and  crmso^juent  im- 
pairment in  urinary  seeretiim  and  increased  arterial  pressure  persist  for  a 
considerable  time,  we  often  see,  even  after  sijt  or  eight  weeks,  a  hypertrophy 
of  the  left  ventricle  develop,  under  our  own  eyes,  in  a  way  that  can  be  demon- 
strated most  distinctly  at  the  bedside.  This  is  the  necessary  consequence  of 
the  increa^icd  effort  which  the  heart  is  obliged  to  make  in  order  to  overcome 
the  abnormal  resistance  in  the  systemic  arteries. 

We  have  precisely  the  same  conditions  in  the  chronic  forms  of  nephritis, 
except  that  they  develop  more  slowly  and  insidiously.  In  these,  also,  the  first 
factor  is  the  insutficiency  of  the  kidneys,  occasioned  by  the  disease — that  is, 
failure  to  excrete  all  the  products  of  metabolism.  To  this  the  body  responds 
immediately  by  a  rise  in  arterial  tension,  which  is  intended  to  serve,  and  does 
actually  serve,  as  a  compensation  of  the  impairment ;  then,  thirdly,  hyper- 
trophy of  the  left  ventricle  develops,  and  enables  the  heart  for  a  long  while 
47 
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to  supply  the  {Icmands  put  upon  it.  This  hypertrophy  is  conaeqaentlT  tk 
moBt  important  compensatory  tirrangement  l>y  means  of  which  the  \vn\y  s 
protected  from  the  onset  of  urirmic  intoxication.  .Inst  ns  any  patient  wili 
valvular  heart  disease  would  invariiihly  fail  much  earlier  if  ht.s  heart  did  oat 
hecome  hyi>ertrophied  in  portions  corresponding  to  the  lesion,  60,  also,  a 
chronic  nepfiritis,  the  unfavorable  termination  wouM  oc-cur  much  earlier  if 
the  body  were  not  in  a  position  to  effect  and  maintain  an  increaiie  in  the  artenil 
tension,  and  thus  for  a  time,  at  least,  ward  off  the  threatening  enemy.  V>c»o4 
in  tliis  light,  the  chemical  theory  of  cardiac  hypertrophy  not  only  gite*  un 
insight  into  the  clinical  phenomenon  as  such,  hut  also  enables  us  to  peitm 
its  true  significance. 

The  question  naturally  arises  here,  just  as  when  we  were  considering"  tW 
theory  of  unemia,  what  substances  are  the  chief  occasion  of  the  rue  in  anesiil 
tension.  This  question,  however,  cannot  at  present  be  answered-  Wt  oi 
merely  say  that  the  results  of  experiment  indicate  that  urea  pmhably  doa 
not  play  the  most  essential,  and  certainly  not  the  sole,  part  in  the  mttlcr. 
As  regards  the  form  of  the  cardiac  hyiwrtrophy  developing  in  uophriti*,  it  ■ 
primarily  a  so-called  concentric  h^'pertrophy,  as  no  reiison  exists  for  aa  b- 
creased  fining  of  the  chambers  of  the  heart.  We  therefore  notii'e  an  mutttel 
force  of  the  apex  heat  befiire  we  observe  an  increase  in  the  cardiac  dullotfi 
Only  later,  when  the  heart  muscle  begins  to  fail,  is  a  dilatation  of  its  cAfititt 
added  to  the  h^-pertrophy.  It  should  furthprmore  l>e  noted  that  while  tht 
hypertrophy  alwayi'  affects  the  left  ventricle  chiefly,  yet,  as  a  rule,  tlie  ri^ 
ventrirlo,  even  if  later,  is  also  found  to  be  h>'pertrophied.  If  we  meamt 
that  tlicrc  is  a  direct  irritntion  of  the  myocardium  {viiJe  jcttpra),  l)m 
condition  will  not  seem  remarkable.  On  the  other  hand.  Papier  )m 
emphasized  the  fact  that  the  right  heart  in  nephptis  then  becon^s  bypw- 
trophic  only  when  the  signs  of  muscular  insufficiency  of  the  left  heart  be- 
come evident. 

The  relation  between  certain  diseases  of  the  vessels  and  diseaMS  of  the 
kidneys,  which  must  likewise  be  considered  in  connection  with  the  qatt^ 
of  the  development  of  nephritic  cardiac  hypertropI»y,  will  be  spoken  of  in  tte 
chapter  on  Contracted  Kidney. 

6.     FUNCTIONAL  KIDNEY  DIAGNOSIS 

As  in  diseases  of  other  organs,  an  attempt  has  been  made  in  difetM*  of  ft> 
kidney  to  elaborate  a  functional  diagnosis,  aside  from  an  annt«>' 
the  recognition  of  any  anatomical  changes  in  the  organ.  This  i  > 
with  a  determination  of  the  more  exact  nature  and  the  degree  of  the  diitmv 
ances  in  the  physiological  functions  of  the  kidney.  A  vas^t  amount  of  painrtal:* 
ing  work  has  been  devoted  to  this  object,  and  many  valuable  polnU  Ib" 
thereby  been  brought  to  light.  The  conditions,  however,  are  so  compbatel 
that  it  is  dirticult  to  deduce  ut^eful  definite  rules  for  practice.  In  wlul  foUfl«*i 
therefore,  we  are  only  able  to  give  a  brief  review  of  the  eotperiments  imdt  ii 
this  direction  for  the  purpose  of  a  temporary  orientation.  In  pinictaa^  W 
must,  in  general,  he  satisfied  as  heretofore  with  the  determination  of  tiw  totrf 
amount  of  urine  excreted,  and  its  specific  weight,  and  with  the  examioatkn  <f 
the  abnormal  constituents  excreted- 
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1.  CryoBcopy, — Tire  freezing  point  and  likewise  the  boiling  point  of  a 
solution  is  ilefvendent  upon  the  number  of  molecules  preiient  in  it.  The  fewer 
solid  constituents  the  kidney  exeretej?.  the  less  will  the  freezing  point  of  the 
urine  be  below  the  freezing  point  of  distilled  water.  Under  normal  conditions 
tliis  lowering  (usually  imlicated  by  A)  is  about  1°  to  2.3°  C.  lielow  0",  If  it 
is  less  than  V  C,  au  insufficiency  of  the  kidney  is  probalde.  Still,  the  findings 
are  rarely  definite,  and  cryoscopy,  in  general,  especially  in  urine  free  from 
albumen,  is  not  of  much  more  value  than  the  determination  of  the  specific 
weight.  If,  however,  the  urine  contains  albumen,  then,  on  account  of  the 
heavy  albuminous  molecules,  the  specific  weight  rises  more  than  the  molecu- 
lar concentration  would  warrant,  and  cryttecopy  will  give  a  mure  correct  idea 
of  the  excretion  of  solid  substances  than  the  determination  of  the  specific 
gravity.  Great  hopes  were  built  upon  the  (separate  examination  of  the  urine 
secreted  by  each  kidney,  and  ohtuincd  by  means  of  uroter  calhcUrizalion  or 
other  methods.  These  hopes,  however,  have  not  been  entirely  realized,  since  the 
two  kidneys,  even  under  nnrmal  conditions,  do  nnt  functmnate  alike.  The 
cryoscopy  of  the  blood  has  also  been  considerably  utiHzcd  to  determine  the 
activity  of  the  kidneys.  Under  normal  conditions,  the  molecular  conrrntration 
of  the  blood  shows  only  very  slight  varintions,  so  that  the  freezing  point  of 
blood  (usually  indicated  by  S)  varies  very  slightly,  and  is  generally  more  or 
less  exactly  0.56°  C.  below  that  of  water.  In  disease  of  the  kidney,  if  the  excre- 
tion of  the  solid  urinary  constituents  is  interfered  with,  the  molecular  concen- 
tration of  the  blood  is  increased,  and  S  sinks  noticeably.  In  uraemia  it  has 
been  found  as  low  as  0.70°  to  0.75°  C.  On  the  other  hand,  in  nephritis  and 
even  in  ura-mia,  normal  values  have  also  been  found.  This  is  obviously  due 
to  the  fact  that  the  body,  despite  the  existing  difficulties,  always  attempts  to 
keep  the  molecular  concentration  of  the  Mood  as  near  normal  as  possible  by 
dilution  of  the  blood  with  water,  by  excrftion  intn  dropsical  exudate,  and  In* 
the  retention  of  residual  prfHlucts  of  metabolism  in  the  tissues.  Variations  of 
5   are  tlierefore  of  more  significance  than  normal  readings. 

2.  Resistance  to  Electric  Conductivity. — Tlie  i*esistance  to  electric  con- 
ductivity of  a  Iluid  depends  upon  the  aiinumt  of  electrolytes — i.e..  dissociated 
ions  of  the  inorganic  salts^-contained  therein.  Increased  concentration  of  the 
Baits  adds  to  the  electric  conductivity.  In  nephritic  urine  the  conductivity  is 
therefore  often  diminished.  Analogous  conditions  apply  to  the  blood.  The 
results  of  numerous  determinatious  are  not  without  interest,  especially  in 
combination  with  the  eryoscoifie  examinations.  No  imj)ortaut  new  points  of 
view  have,  however,  developed  from  this. 

3.  The  excretion  of  water  and  the  solid  urinary  constituents  suffer  to  a 
great  extent  in  th(^  various  forms  of  nej^hritis,  and  etTnrts  have  not  luvn  lack- 
ing to  find  a  firm  basis  in  this  connection  for  the  determination  of  the  kidney 
function.  The  complexity  of  the  existing  conditions  renders  it  diHicult.  how- 
ever, to  establish  any  general  ndes.  The  excretion  of  water  is  relatively  easiest 
to  observe.  In  many  cases  of  acute  and  chronic  nephritis  the  excretion  of 
water  is  decidedly  lowered,  and  even  an  increased  intake  of  water  does  not 
increase  the  total  quantity  of  urine.  The  water  taken  is  only  slowly  excreted, 
or  it  accumulates  in  the  tissues  and  increases  the  cedema.  In  other  cases  of 
kidney  disease,  however  (vide  infra,  contracted  kidney),  an  increased  excretion 
of  water  takes  place.    The  excretion  of  the  nitrogenous  substances  in  the  urine 
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is  likewise  frequently,  but  b}'  no  means  always,  dipturl)ed.      In   in<iivid 
cases,  the  N  excretion  al.so  fieqaently  shows  great  variations,     Willi  an  incna 
ingestion  of  nitrogen,  the  incrfiise  in  the  N"  excretion  in  kidney  disease  octur<» 
in  general,  more  slowly  than  in  the  healthy  organ.     In   severe  case?,  iherv 
certainly  a  retention  of  nitrogen  in  the  body.    Sjtecial  nifulion  should  be  i: 
of  the  findings  of  II.  Strauss  relative  to  the  inercase  in  the  residual  ni 
(i.e.,  the  nitrogen  of  the  blood  not  in  nlbuininous  combination)   in  casei 
severe  nephriti;*  in  which  uneinin  can  readily  develop. 

Tlie  excretion  of  iirie  acid  is  often  comparatively  least  dii^turbed.  Of 
inorganic  constituents  of  the  urine,  the  greatest  attention  has  been  paid 
chlorid  of  sodium.  Here,  also,  greatly  varying  conditions  are  found; 
aa  a  rule,  it  U  precisely  the  XaCl  excretion,  which  is  often  much  'V 
Since,  however,  the  bl*ind  and  the  fluid  of  the  various  organs  are  r»  - 
a  NaC'l  percentage,  which  fluctuates  within  very  narrow  limits  ('*  physiological 
salt  solution  *'),  in  continvied  and  even  increased  XaCl  ingestion  and  insufficient 
NaCl  excretion  throiiofh  tlic  kidneys,  the  bcMJy  must  find  other  means  of  eliminip 
tion.  This  explains  the  relation,  often  emphasized,  of  the  NaCl  c^ 
the  development  of  u'<knia  {rule  ftupm).  We  can  then  make  the  gvu 
iiient  that  the  NaCl  excretion  is  little  disturbed  in  cases  of  nephritis  wi 
u'dema.  and  that  it  is  markedly  disturbed  in  such  as  are  accompanied  by  oed* 
In  the  latter  case  a  voluntary  increase  in  the  XaCl  ingestion  may  Iheref* 
h'ad  to  an  increase  of  tlio  <iMlenia,  and  a  iHniinution  in  the  XaCI  intake; 
decrease.  To  deduce  from  this  that  the  decreased  NaCl  excretion  is  the 
cause  of  the  cedenia  is  not  correct.  On  the  contrary,  frequently  the  oedema 
formation,  owing  to  tlie  abnormal  permeabilit>'  of  the  vessels  {vide  gupra),  i* 
certainly  one  of  the  causes  of  the  diminished  quantity  of  sodium  chlorid  in 
the  urine. 

4.  The  elimination  of  foreign  substances  through  the  kidneys  nmy  also  he 
used  to  test  the  functional  activity  of  these  organs.  Indigo-carmin  and  methvl- 
ene  blue  have  frei|uuntly  iieen  uhlm]  for  this  purpose.  After  an  injection  of  i 
Pravaz  syrin^^efu!  [alxmi  iTtxiij )  of  a  five-|>er-cent  solution  of  methylene  blue, 
the  urine,  under  normal  circumstances,  will  be  colored  blue  in  about  an  ho 
In  a  day  and  a  half  to  two  days  the  dye  is  completely  eliminated.  In  nephnti 
(he  excretion  begins  later,  and  lasts  a  much  longer  time  (several  day.s).  Si 
lar  results  arc  observed  with  iodid  of  potassium.  After  the  adininistraiion 
7.'i  gr.  (gm.  QM)  of  KI.  the  excretion  of  iodin  in  tiie  urine  lastrt  aliout  one 
one  day  and  a  half  in  healthy  persons,  while  in  nephritics  it  may  be  ejctea 
to  four  or  five  day^  ( F.  Miiller). 

5.  Phloridzin  Test. — As  the  occurrence  of  glycosuria  after  a  phloridxin  in- 
jection. ^  gr.  (gm.  (».(M>5) — i.  e.,  a  s\Tingeful  of  a  solution  of  4  gr.  (gm.  O.io) 
of  phloridzin,  3  gr.  (gni.  0.2)  of  .t^xlium  carbonate,  and  2  ounces  (gra.  50) 
water — is  dependent  upon  the  function  of  the  kidney  epithelium,  the  acli 
of  phloridzin  in  nephritics  has  been  often  studied.  In  many  case-i  n  dimin 
tion,  or  even  a  complete  absence,  of  phloridzin  glycosuria,  has  been  found.  T 
test  has  as  yet  been  of  no  great  practical  importance,  aside  from  the  surgical 
question  as  to  the  justification  of  a  unilateral  nephrectomy. 
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CHAPTKK    IT 

ACUTE   NEPHRITIS 
(Aeuic  Br%aht'»  DtMOse) 

Etiology. — Acute  nephritis,  like  most  of  the  other  forms  of  Dephritis,  is 
Doi  a  tli^i.'afrO  whose  a'tiolog}'  is  uniform.  The  same  anatotuical  change,  which 
we  tenii  "  ucpliritit'/"  and  which  is  nttcnrkxl  by  ubout  the  same  morbid  phe- 
nomena, may  In?  excited  by  iiilliienet's  uf  wry  diiTereut  kinds.  Almoet  ull  these 
intluencps  have  one  thing  in  common — namely^  that,  as  we  have  stated  in  the 
prewding  chapter,  they  reach  the  kidneys  by  way  of  the  circulation  and  are 
horc  in  part  eliminated,  and  thus  exert  their  specific  injurious  action  ujion  the 
prtrencliynia  {*f  the  kidneys;  hut  ihcy  differ  considerably  from  one  annliier  iu 
their  precise  chemical  nature.  Since  the  pathological  change  in  the  kidneys 
depends  upon  the  amount  of  the  noxious  material,  upon  the  intensity  of  its 
action  and  the  duration  of  its  influence,  we  see  that  the  cases  of  nephritis  that 
arise  in  this  way  must  present  a  perfectly  continuous  series  from  the  mildest 
to  the  severest,  from  those  that  pass  oflf  rapidly  to  those  that  last  perhaps  for 
years  and  years.  The  history-  of  renal  patholo^'  teaches  us  in  the  plainest  way 
that  all  attempts  to  divide  the  forms  of  nephritis  into  different  clinical  and 
pathological  "varieties"  cannot  be  strictly  carried  out.  The  more  srientific 
experience  increases,  the  more  numerous  must  be  the  forms  cstablislit'd.  and 
still  we  only  too  frer|ucutly  have  to  assume  all  sorts  of  **  transitional  forms'' 
merely  to  bring  the  reality  into  harmony  with  the  scheme.  It  therefore  corre- 
sponds merely  to  our  practical  needs  if  we  take  certain  types  from  this  whole 
list  and  divide  uep!iritis  into  various  groups;  for,  fntni  the  nature  of  the  case, 
there  can  bo  no  question  of  a  sharp  sepanitinn  of  the  various  forms. 

We  accordingly  call  those  inflammatory  renal  affections  acute  nephritis 
■which  arise  comparatively  rapidly  from  any  of  the  injurious  influences  soon  to 
he  enumerated,  and  which  terminate,  after  a  few  da^'s  or  a  few  weeks,  either 
fatally  or  with  recovery;  or  occnsionally,  after  a  rapid  onset  of  this  sort,  pass 
gruduiilly  into  a  chronic  form.  Acute  nephritis,  on  the  one  liand.  follows 
immediately,  without  any  fixed  boundary,  the  mildest  morbid  changes  in  the 
kidney,  which  are  usually  not  termed  actual  nephritis,  but  simple  "parenchym- 
atous degeneration";  while  on  the  other  liand  it  shows  a  continuous  transi- 
tion to  those  forms  which  last  for  several  weeks  or  months,  or  longer,  and  hence 
are  called  subacute  or  subchronic  nephritis. 

JM.  us  now  consider  more  minutely  the  conditions  under  which  acute 
nephritis  develops.  In  the  first  place,  it  occurs  with  very  great  frequency  as 
a  sequel  or  complication  of  all  sorts  of  infectious  diseases.  We  may  assert  that 
there  is  really  no  acute  infectious  disease  in  which  a  secondary  acute  nephritis 
may  not  occasionally  appear.  There  are.  however,  many  diseases  in  which  this 
complication  is  peculiarly  frequent  and  eharnctcristie.  The  exact  causes  of  its 
development  are  as  yet  imperfectly  knovm.  Formerly,  authorities  were  inclined 
to  assume  that  the  original  germs  had  direi-tly  invaded  the  kidney  itself,  but 
probably  this  is  true  in  only  a  few  cases,  if  we  except  genuine  metastatic  pyo- 
nephritis.  According  to  the  views  of  the  present  day,  it  is  much  more  likely 
that  abnormal  chemical  substances,  toxins,  which  develop  in  the  body  under 
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the  influence  of  the  infection,  reach  the  kidneys  and  excite  disease  in  them. 
The  amo\int  and  character  of  these  substances  determine,  of  course,  the  w^<r;i: 
of  tbu  renal  disease.  Since  we  have  already  dwelt  upon  the  occurr»:'ncr.  tl.-- 
frcquuncy,  and  certain  peculiarities  of  secondary  nephritis  in  the  description  of 
the  different  infectious  disease«,  a  brief  recapitulation  of  the  facts,  which  haw 
niready  been  for  the  most  part  dipcusaed,  will  suffice  here. 

The  infectious  disease  which  mo^t  frequently  gives  rise  to  an  acute  nrphritii 
is  scarlet  fever.  As  has  been  shown  previously,  the  renal  affet-iion  ap|»e£r» 
but  rarely  at  the  beginning  of  the  disease,  and  then  in  a  very  mild  form, 
while  the  special  severe  scarlatinous  nephritis  usually  attains  its  developmi'n: 
only  toward  the  end  of  the  third  week  of  the  disease.  In  mea-^les,  seeonil.iTr 
nephritis  is  vety  much  rarer  than  in  scarlet  fever;  in  rotheln  it  ii?  only  of  Tm 
exceptional  occurrence.  It  is  commoner  again  in  smallpox,  especially  in  tte 
severe  hemorrhagic  forms.  In  varicella,  renal  affections  are  very  rare,  but  the' 
have  been  occasionally  observed.  They  are  always  of  hut  slight  intensity.  In 
t}'phoid  fever  a  slight  albuminuria  is  very  common,  but  genuine  aciilc  nephnta 
is  quite  rare.  There  are  some  cases,  however,  where  a  nephritis  apjieiars  vm 
early,  and  where  the  other  typhoid  s;v^npto^ls  are  so  crowded  into  the  background 
by  it  that  we  have  decided  ditricuUy  in  making  the  diagnosis  of  typhoid ;  this  i5 
called  the  "renal  form  of  typhoid  fever."  In  typhus  and  recurrent  f*  ■^• 
severe  cases  of  nephritis  are  not  especially  common,  but  they  are  seen  i 
frequently  than  in  typhoid  fever. 

The  nephritis  that  often  comes  on  in  cholera  is  of  great  practical  importan 
This  is  seen  in  the  earlier  ftages,  and  is  especially  one  of  the  most  frei'jUr^D' 
causes  of  the  so-raUed  chnlera  typhoid  (s(»c  page  103).    Of  course  it  may  appear 
questionflhlc  whether  the  renal  iifftHtion  here  is  always  of  a  genuine  inflamma- 
tor}'  nature,  or  develops  only  in  consequence  of  the  disturbance  of  circulatioiu 

Nephritis  develops  quite  frequently  in  the  course  of  diphtheria,  especially 
severe  cases  of  tliis  disease;  but  the  renal  affection  only  rarely  reaches  a  hi 
degree.  We  sometimes  see,  however,  very  severe  forms  of  nephritis  in  all 
Bo-called  septic  diseases  (septic  nephritis,  see  page  138),  in  acate  ulcerative  ea* 
doearditis  and  endocarditis  verrucosa,  and  allied  affections,  such  as  puerp* 
fever,  septic  wounds,  etc.  Erysipelas  also  is  very  often  associated  with  i' 
and  likewise  croupous  pneumonia;  while,  on  the  other  hand,  acute  i 
rheumatism  is  seldom  accompanied  by  albuminuria.  It  is  not  very  e.Yceptio 
for  sore  throat,  particularly  follicular  tonsillitis,  to  occasion  acute  uephrit 
It  is  of  great  practical  importance  to  know  that  a  severe  secondary  ncphritifti 
may  follow  primary  diseases  of  this  sort,  even  if  the  latter  seem  to  be  vcn.'  milil 
In  every  seemingly  primary  acute  nephritis  we  should  therefore  look  for 
possible  previous  tonsillitis.  Following  tonsillitis,  acute  infectious  inflamma- 
tions of  the  nasophar}Tix  may  occur,  particularly  in  children.  These,  as  I 
have  repeatedly  observed,  sometimes  lead  to  severe  acute  hemorrhag'ic  nephritis^ 
usually  assoriiited  with  pronounced  acute  swelling  of  the  lymph-glands  of  the 
neck.  Miu'Ii  more  rarely  than  the  diseases  of  the  pharynx  do  the  acute  infec- 
tious and  toxic  gastric  and  intestinal  diseases  lead  to  a  secondary  nephritis. 

We  ought  also  to  sp<*ak  of  the  acute  nephritis  sometimes  seen  in  pativnu 
wifh  pustular  eruptions,  such  as  impetigo,  jtustular  eczema,  severe  scabies,  etc 
Profmbly  we  have  to  do  in  most  of  these  cases  with  a  mild  septic  infection,  which 
has  found  ingress  through  one  of  the  many  minute  scratches  or  other  lesions  of 
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the  skin.    We  must  also  bear  in  mind  the  possibility  (vide  infra)  of  damage 
done  by  external  applioations  which  are  absorbed  by  the  skin. 

There  are  many  chronic  infectious  diseases  besides  these  acute  ones^  in  Ihe 
course  of  whidi  acute  nephritis  may  appear.     We  see  this  complication  most 

|ucutly  in  thecajicof  primar)''  tuberculosis,  but  it  seems  to  us  highly  probable 
lat  the  ncpliritis  in  this  instance  is  not  direclly  connected  with  the  tubercu- 
but  is  the  result  of  absoq^tion  of  septic  jriatters  from  the  piihiionary  cav- 
ities and  similar  places.  Sypiiilis  *-Iiould  al^o  be  mentioned  in  this  connection. 
We  have  ourselves  repeatedly  seen  mild  and  even  severe  acute  nephritis  develop 
in  the  secondary  stage  of  syphilis.  Finally,  malaria  might  be  mentioned,  al- 
though the  nepliritis  which  occurs  in  this  connection  usually  lakes  a  chronic 
form. 

Besides  the  infcrtioua  forms  of  nephritis  just  described,  there  is  a  second 
great  group,  which  may  be  elassiMl  under  th(e  general  heading  of  toxic  nephritis.- 
In  these  cases  we  are  dealing  with  the  deleterious  action  of  definite  chemical 
substances  which  enter  the  UM]y  from  without  nnd  are  excreted  from  it  by  the 
kidneys.  It  is  wholly  imposr^ilile  to  oniinjorate  all  the  substances  wluuh  have  this 
injurious  eflfect;  we  will  therefore  confine  ourselves  to  mentioning  those  of  the 
greatest  practical  importance.  Among  the  poisons  proper  we  may  mention  the 
mineral  acids,  sulphuric,  hydrochloric,  and  nitric  acids,  oxalic  acid»  phosphorus, 
arsenic,  lead,  mercury  (corrosive  sublimate),  and  chromate  of  potassium. 
Among  remedies  used  internally,  which  may  excite  nephritis  when  given  in  too 
great  doses,  we  ma}'  mention  cantharidcs,  squills,  balsam  of  copaiba,  turpentine, 
salicylic  acid,  and  chlorate  of  potassium.  This  last  causes  hemoglobinuria  as 
well  as  nephritis.  It  is  also  very  important  to  know  that  many  remedies  applied 
externally  are  absorbed  by  the  skin,  and  that  in  this  way  they  may  reach  the 
kidneys  and  excite  severe  changes  there.  Among  these  are  cantharidal  plaster, 
preparations  of  tar,  petrokium,  styrax,  naphthol,  and  pyrogallic  acid.  We  would 
like  to  call  attention  here  to  what,  in  our  opinion,  is  no  insignificant  danger — 
namely,  the  clT*.et  of  too  active  and  loii^-continucd  mercurial  Ircatnu!!!  upon 
the  kidneys.  We  must  mention,  in  addition  to  these,  the  nefihritis  which  may 
arise  from  the  too  abundant  use  of  earbnlic  acid  or  iodoform  on  the  surface  of 
open  wounds.  This  has  ht^on  repeatedly  observed,  and  it  might  be  stated  as  a 
general  fact,  that  acute  nephritis  is  by  no  means  uncommon  as  a  result  of  the 
careless  use  of  drugs,  sucfi  as  arsenic,  liichlnrid  of  mercury,  carbolic  acirl,  etc. 
At  any  rate,  every  conseientious  phy.'^ician  must  keep  tliis  danger  constantly 
in  mind  I  Under  some  circumstances  renal  affections  may  even  arise  in  indi- 
vidual cases  from  taking  excessive  amoimts  of  certain  foods  and  drinks,  such 
as  spices,  alcohnl,  borse  radish,  or  very  acid  foods. 

A:*ide  from  the  forms  of  acute  nephritis  thus  far  di.ncussed,  there  is  also 
a  t^'pe  where  the  acute  nephritis  appears  as  an  apparently  primary  disease  in 
persons  previously  healthy.  In  many  such  cases  wc  are  absolutely  unable  to 
make  out  any  causative  factor,  while  in  others,  again,  we  do  find  certain  unfa- 
vorable influences  affecting  the  patient,  such  as  hard  drinking  or  severe  labor 
iu  the  opeu  air.  It  cannot  be  doulited  that  exposure  to  severe  cold  and  thor- 
ough wetting  promote  the  development  of  acute  nephritis.  The  author's  experi- 
ence has  convinced  him  of  this  fact.  Thus,  the  disease  may  occur  when  a  man 
works  iu  the  snow  or  in  cold  water.  We  possess  as  yet,  however,  scarcely  any 
knowle<lge  of  the  conditions  which  bring  about  this  result.    Many  investigators 
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assume  that  cold  interferes  with  the  excretory  function  of  the  fikin;  otben 
imagine  that  tiie  blood  is  damaged  as  it  circulates  in  the  cut*in<*<»u*  vc»*rt^ 
We  have  repeatedly  scon  cases  of  apparently  prituary  acute  nejjbrilLs  is  giwl 
beer  drinkers.    We  suppnee  that  in  nuch  cases  the  elTwt  of  the  long-cuntinw^ 
chronic  intoxicntian  with  alcohol  is  cumulative,  and  finally  laath-  to  l!i 
ently  rtprmtniioous  acute  development  of  nephritis  (acute  alcoholic  H' 
Sometiines,  however,  even  in  such  cases  there  sei'ms  tn  lie  some  other  fuctor.  *i,i  r 
as  catching  cold,  or  an  infection  which  gives  the  final  impulse  t*»  Tit-  -l.-. ! 
ment  of  the  disease. 

A  cousidcrahle  number  of  cases  of  apparently  primary  acute  n 
however^  be  regarded  in  the  la-^t  analysis  as  the  results  of  a  sepin 
some  sort.    If  we  question  the  patient  closely,  we  learn  in  such  cnt<^  thai  'h»* 
appearance  of  the  nephritic  phenomena  has  often  been  preceded  hy  jjmptnm- 
of  a  mild  sore  throat  which  scarcely  attracted  the  patient's  attention,  or  m 
insignificant  gaslrointostinal  disturbance,  etc.     Such  statement*  an?  - 
of  the  possible  place  of  infection.    Again,  slight  purulent  alTections  ol 
Buch  as  furunculosis,  ))hlegmon  of  a  finger  or  toe,  and  eczema  may  Mm^CnMv 
furnish  a  gate  of  entrance  for  infection.    In  considering  all  ca*es  of  appaimtN 
primary  idiopathic  and  acute  nc[ihritis,  it  is  very  imjHirtant  to  n-uu^mltfr  thit 
not  infrequently  a  chronii  iiejthritis  may  exist  for  a  long  while,  perlmp^  wilhi:oC 
any  symptoms  whatever,  and  suddenly  flame  up  into  an  acute  discau?e  (acutr 
recurrent  nephritis  of  Wagner),  and  thus  eimuJate  a  primary  acute  nephritiL 
We  cannot  get  at  the  correct  interpretation  of  such  cases  without  careful  inqBtrr 
into  the  previous  history,  and  sometimes  only  after  observing  the  ^iMcqucnt 
course  of  the  disease. 

In  conclusion,  we  liave  an  especial  form  of  acute  renal  dise;ific  to  rnenlino  .Q 
this  connection — viz.,  the  nephritis  of  pregnancy  {nephritis  gravidarum ).  Thii 
does  not  UMially  appear  until  the  last  months  of  pregnancy.  It  may 
women  whose  health  was  previously  perfect,  and  it  is  much  more  frwju 
primipara*  than  tn  multipane.  Tlie  pnn'ise  causes  of  the  nephritis  of  prvgnatvT 
are  very  obscure.  The  earlier  exjdauutions.  according  to  which  the  renal  dr*- 
turlmnce  waa  oceasioned  by  pressure  of  the  pregnant  utema  upon  the  rwd 
arteries,  the  renal  veins,  or  the  ureters,  are  entirely  uiisfltisfaclor>'.  It  is  pr^' 
ably  due  to  the  aelinn  of  toxins,  the  formation  of  which  id  dependent  Txptio 
specific  processes  of  prognaney,  such  as  placental  metabolism. 

Pathological  Anatomy. — The  anatomical  changes  of  acute  nepiiriii- 
a  contimm^is  serves  from  the  mildest  to  the  severest  degrees,  according  to  tlie 
intensity  of  the  injurious  artion.  The  mildest  chauj^es,  which,  as  we  h.ivf  s»t«l, 
are  not  called  actual  '*  inHnmmatior,"  but  usually  simple  parenchymatous 
generation,  alTect  exclusively  the  parenchyma  of  the  kidney — ^that  is,  Uie 
thelium — while  the  interstitial  tissue,  the  connective  tissue,  and  the 
remain  perfectly  normal.  This  fact  is  of  prime  importance,  hidcc  it  im 
that,  in  almost  all  ttie  injurious  intluences  acting  on  the  kidncvs,  the  apedie 
renal  parenchyma  itself  is  diseased  first  and  before  any  other.  On  mAcroocofir 
examination,  the  kidneys  of  "  parenchymatous  degeneration "  may  •fci* 
scarcely  any  plainly  perceptible  changes,  hut  it  sometimes  stri'    -    '  'icfj 

eye  that  the  kidneys  arc  a  little  enlarged,  that  the  cortex  on  Si-.  ,tj*»f 

a  more  reddish-gray,  dimmed  coloring  (cloudy  swelling),  or  a  more  jfttvAr 
white,  yellowish  hue  (fatty  degeneration).    The  microscopic  examination  ri»t« 
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ore  accurate  information  as  to  the  degree  and  the  extent  of  tlie  disease.    We 
istingnish  different  conditions  according  to  tlie  form  of  change  iu  the  epithe- 
ium,  of  which  the  three  fallowing  are  ni03t  important:  1.  Cloudy  swelling:  It 
6  most  easily  iiuide  out  in  the  epiiheiiinn  of  the  cortical  tulniles,  hut  il  may 
Iso  be  seen  iu  the  epithelium  of  the  glouienili.    The  cells  swell,  their  contents 
x-'ome  uniformly  gninular  and  cloudy,  the  nuclei  swell,  and  finally  disappear. 
ISuch  changes  are  often  found  in  acute  infectious  disease,  such  as  typhoid,  small- 
ox,   and   diphtheria.     2.  Fatiij  dvgrneritiion:  Thi?   may   proceed   from    the 
cloudy  swelling,  or  may  develop  independently.    Many  fat  drups  appear  hnlh  in 
the  cells  of  the  uriniferons  tubules  and  aUo  in  the  epithelium  of  the  glomeruli. 
and   ihey  may  finally  lead  to  the  difintegratioji  of  the  cells.     Simple  fatty 
degeneration  of  the  kidneys  ie  sometimes  found  in  acute  infectious  diFcases^ 
fter  certain  poisons,  such  ns  pliosphoru^J.  nnd  finsilly  in  anicTnie  conditions.    3^ 
ecrosijt  of  the  Rpirnl  KpHheliiim:  'I'lii*  niielin  of  the  ci;lls  disappear,  and  the 
lis  are  changed  to  clear  hiunogeneiius  flakes,  while  in  some  cases  they  are 
eatly  swollen    ("dropsieal  degeneration"  of  Nauwerek-Ziegler).     (Jenuine 
epithelial  necrosis  is  foumi  in  the  kidneys,  chiefly  after  the  action  of  toxic 
«nhstances — cnntharides,  the  chrnmic  ami   chloric  salts,  etc. — Ijnt   sometiriics 
also  in  infectious  discuses.     Combinations  of  simple  necrosis  with  granular 
cloudiness  and  fatty  degeneration  are  not  infrequent.     Both  the  last-named 
states  may  undergo  resolution  if  they  have  not  reached  a  high  degree.     Other- 
ise  all  the  degenerations  mentioned  h'ad  to  the  destruction  and  disintegration 
of  the  cells;  nevertheless,  a  complete  restoration  is  possible,  from  the  regenera- 
tion of  new  epithelial  cells  from  epitlieliuin  that  is  still  pre>ent. 

We  term  those  changes  in  the  kidneys  genuine  acute  nephritis,  in  which  not 
the  renal  parenchyma  proper,  the  epithelium,  but  also  the  interstitial  tiB- 
y  especially  the  ves.«els,  is  atfwled  ;  so  that  vv<'  lan  make  out  the  exudative 
changes  characteristic  of  all  inflammatory  processes — the  escape  of  fluid  and 
cellfl  from  the  vessels.  In  these  cases  the  ditferent  histological  ])rocesse8  may 
be  combined  in  the  most  varied  ways,  eo  that  the  anatomical  picture  presents 
quite  great  variations,  althougii  it  is  almost  alwn3'8  seen  on  analysis  to  display 
the  same  processes. 

If  we  begin  with  the  histological  lesions  in  acute  nephritis,  in  order  to  learn 
recognize  at  once  the  essential  changes,  we  have  first  precisely  the  same  proc- 
of  degeneration  in  the  epithelium  wliirh  have  been  already  descrilx^d,  but 
Uiey  are  usually  present  Iiere  in  a  more  marked  degree.  In  some  cases  the  sim- 
ple necrotic  processes  predominate;  in  others,  the  fatty  degeneration.  We  often 
find  degenerated  cells,  and  not  infrequently  a  more  or  less  marked  desquauiation 
of  epithelium.  We  see  also  the  special  inflammatory  changes.  We  find  a  fluid 
inflammatory  exudation,  rich  in  fibrin,  and  tlicreforc  soon  coagulating  in  the 
interstitial  connective  tissue,  which  is  dilated  and  swollen  by  it — inflaniiiiatory 
oedema.  The  same  exudation  is  also  found  in  the  uriniferous  tubules,  and,  by 
he  proper  methods,  by  alcohol  or  by  boiling  the  fresh  kidney,  the  albuminous 
effusion  can  be  made  out  both  in  the  capsules  of  the  glomeruli  and  in  the 
uriniferous  tubules.  The  interpretation  of  the  exudation  is,  of  eoursc,  made 
very  difficult,  or  often  wholly  irnpossibh'.  hy  the  presenee  of  albuminous  urine 
in  the  uriniferous  tuhulos.  The  pccond  characteristic  of  inflainmution.  the 
"  cellular  exudation  "^that  ia,  the  emigration  of  white  lilood  corpuscles — is  also 
present.    In  the  interstitial  tissue  we  find  accumulations  of  round  cells,  usually 
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<listributed  in  foci,  and  white  blood  corpuscles  in  greater  or  les*  numbers 
€nter  tlie  interior  of  the  uriniferous  tubules.    We  often  find  maaj  hyaline 
in  the  Itinieu  of  tlie  t-traight  tubule.-*  or  of  llenle"*  loop.*,  who*io  "ri  _'       .id 
probabiiily.  connected  with  the  albuminous  exudation  and  the  v...         1  wii 
Mood  cnrjmscles  (see  page  72\i).    The  vessels  tliemselve*  are  of  leu  hyprntrnk 
and  dilated,  but  in  some  ca^'£  they  are  compressed  by  the  interdtittal  intlftuiiui^ 
tory  ofdema.     It  is  of  special  significance  that  in  very  many  caiKs^  tbeni 
heniorrhage?.  either  into  the  interstitial   tissue  or  into  the   interior  of 
urinifcroufe  tubules,  or  even  into  Malpighi's  capsule-s. 

Si>ecial  care  has  been  recently  devoted  to  the  study  of  the  minute  chanirw 
in  the  glomeruli,  although  at  present  there  is  a  conflict  in  the  views  regardiaf 
tiicm.  Klebs  called  attention  to  the  fact  that  in  scarlatinal  nephritu  tfae 
lesions  may  he  almost  exclusively  confined  to  the  gkmiernli  iglomenilo- 
nephritis).  Somctinicp  kidneys  of  this  sort  seem  almost  normal  to  tJie  aalod 
eye,  although  during  the  life  of  the  patient  tliere  have  lK?cn  the  &evere#t  syrap- 
toms,  sueli  as  anuria  and  uraemia.  Friedliinder,  Kibbert,  I^ingtia 
others  have  pursued  the  study  of  the  histological  changes  in  the  glo 
In  part  there  are  decjeneration,  hyperplasia,  and  desquamation  nf  t 
glomerular  epithelium;  in  part  cbanges  in  the  walls  of  the  bloo<i  vessels  tlif: 
selves,  Witii  regard  to  the  secretion  of  urine,  and,  in  particular,  th«  derrl 
ment  of  aHmminnria,  these  changes  in  the  glomeruli  are  certainly  of 
greatest  importance,  and  it  is  not  improbable  that  in  many  cases  of 
nephritis  the  disease  begins  chiefly  in  the  glomeruli;  but,  on  the  other  hufl 
it  is  not  proper  to  suppress  too  completely  the  other  changes  in  the  reoAl 
parenchpna  as  conif^ared  with  the  glomeruli-nephritis. 

In  regard  to  the  extent  of  all  these  changes  which  have  been  d«ccribaL 
it  should  be  noted  that  not  infrequently  certain  portions  of  the  kidner  *» 
more  severely  diseased  than  others,  so  that  sometimes  the  nephritis  teittil  to 
develop  in  scfiarate  foci.    In  general,  however,  acute  nejihritis  is  ditTuse. 

If  the  histological  processefi  have  l«en  made  clear,  the  understandiaf  «f 
the  microscopic  appearance  of  the  inflamed  kidney  is  A-ery  simple.  We  ott 
understand  that  either  this  or  that  "  form  "  of  acute  nephritis  must  be  prts«it 
according  to  the  predominance  of  this  or  that  liistological  procefis.  If  n 
abundant  interstitial  exudation  is  present,  the  kidney  is  much  enltrgeii;  if 
this  exudation  is  slight,  llie  kidney  varies  but  little,  or  ntit  at  all,  from  to 
normal  size,  nohvillistiunling  any  other  severe  changes.  In  the  first  cnx  it 
usually  feels  soft,  from  ialiammatory  ce<lema;  in  the  se(*ond  case,  it  ie  ctjo- 
paratively  firm.  If  there  is  a  marked  h^-peiwrnia  of  the  kidney,  it  appcmn  mari 
reddened;  if  the  kidney  is  ana-mic,  it  is  paler;  and  if  an  cxtcri  '    "t  ^ 

generation  is  also  present,  it  is  yellowish  white  or  yellow.  If  1r 
present,  they  can  easily  Ik?  recognized  with  the  naked  eye  on  the  outer  ^tirf** 
beneath  the  caj)sule  as  dark  red  points  that  cannot  he  wiped  aw^av-  W«  »prti 
then  of  an  "  acute  hemorrhagic  nephritis."  On  section,  the  medollart  «^ 
stance  is  more  or  less  swollen,  often  projecting  somewhat  above  the  grueni 
level  of  the  cut  surface,  its  normal  striated  appearance  is  almost  always  oWit- 
erated,  and  its  color  shows  the  same  variations  as  the  outer  surface  'rf  ^ 
kidney.  Xot  infrequently  the  diseased  Malpighian  corpii^cles  can  be  nc* 
nized  by  the  naked  eye  as  grayish-red  or  whitish  point*.  Sinco^  aa  «t  fttf^ 
said,  (he  nephritic  changes  often  show  not  a  uniform  and  diffuM,  Utt  * 
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nodular  flrrangement,  we  caji  uuderstaud  that  the  kidnej's  sometimes  have 
quite  a  mottled  appearance,  since  lijT>enBmic  or  hemorrhagic  red  sjwts  alter- 
nate with  the  Lighter  auieniic  and  the  yellow  fatty-degenerated  parts. 

There  are,  aeeordingly,  rasea  of  nephritia  whinh  shi)w  almost  nothing  ab- 
normal to  the  naked  eye,  while,  on  the  other  liaiidj  there  are  hemorrhagic  nnd 
nonhemorrhagic   forms,  appearing  jwile  yellow,   red,  or   variegated,  none  of 
which  can  in  the  essential  features  he  separated  from  oue  another,  but  which 
are  combined  with  one  another  in  all  conceival)le  ways.     The  fomin  of  nc- 
^  phritis  that  differ  in  (etiology  have,  to  a  certain  degree,  definite  and  charac- 
^fcteriBtic  anatomical  trpcA,  but  strict  rules  cannot  be  laid  down  in  regard  to  this. 
^m^    Clinical  History. — The  most  essential  symptom  of  acute  nephritis  is  the 
^BSfflonnal  character  of  the  urine.     In  most  of  the  milder,  and  even  in  many 
of  the  severer  cases  of  nephritis,  the  change  in  the  urine  is  the  sole  o)>jective 

P clinical  symptom  which  renders  the  diagnosis  possible.  The  physician  must, 
therefore,  make  it  his  practice  to  submit  the  urine  to  repeated  examinations 
in  every  case  of  disease  where  there  is  any  possibility  of  the  presence  of  a 
nephritis. 

The  simple  parencliymatous  degeneration  of  tlie  kidneys,  cloudy  swelling, 

fatty  degeneration,  etc.,  may  probably  sometimes  exist  without  being  followed 

by  any  discoverable  change  in  the  urine;  but  they  often  lead  to  a  slight  albu- 

niinuria^  dependent  upon  the  change  in  the  epithelium  of  the  glomeruli.     If, 

then,  the  urine  contains  a  slight  amount  of  albumen    (which  uriuully  soon 

passes  off)   in  the  course  of  any  febrik^  infectious  disease  or  other  affection 

(the  BO-called  febrile  albuminuria,  etc.),  we  are  justified  in  assuming  some 

of  these  mild  conditions  of  degcneratinn  in  the  kidneys.     Sometimes  we  find 

in  the  sediment  of  the  nrine  a  few  hvjiline  casls,  a  few  white  blooil  corpuscles, 

€lc.    As  we  have  repeatedly  stated,  these  conditions  pass  into  nephritis  proper 

without  any  sharp  limitations. 

^       CuARACTKE  OF  THE  Urixe  IX  zVcuTE  NEPHRITIS. — In  almost  ever}'  case  of 

Hbevere  nephritis  the  amount  of  urine  for  the  twenty-four  hours  is  more  or  less 

diminished.     This   is  caused  directly  either  by  the   lessened  elimination  of 

water  by  the  kidneys,  or  by  the  plugging  of  many  uriniferous  tubules  by  casts, 

^Hesquamated  epithelium,  etc.    The  amount  evacuated  daily  is  often  only  15 

^Bor  20  ounces  (400  to  700  c.c.)>  but  it  sometimes  falls  to  a  much  lower  figure, 

^B  or  3  ounces  (100  to  50  c.c, ),  and  there  may  finally  i>e  even  complete  anuria. 

^Kln  general,  though  not  without  exceptions,  the  diminution  of  the  amount  of 

^^nrinc  runs  parallel  to  the  severity  of  the  anatomical  changes  in  the  kidney. 

Improvement  in  the  disease  is  very  often   first  seen  in  an  increase  of  the 

amount  of  urine.     If  there  was  a  previous  oedema,  and  this  is  absorbed,  the 

<laily  amount  of  urine  often  rises  during  convalescence  to  a  very  considerable 

^kquantity,  80  to  100  ounces   (2,500  to  3,000  c.c.).     Even  in  eases  in  wiiich 

^■Ihere  had  been  no  decided  oedema,  we  have  often  seen  during  recovery  from 

^■scute  nephritis  very  abundant  diuresis.     In  so  far  as  this  8}Tnptom  did  not 

^velate  to  the  excretion  uf  water  that  had  been  retained  in  the  system,  it  might 

^^erliaps  be  referable  to  an  abnormal  permeability  of  the  glomeruli,  similar 

to  the  condition  sometimes  seen  after  a  severe  attack  of  typhoid  fever. 

The  s|>e<.'ific  gravity  of  tlie  urine  is  at  first  u.sually  increased,  since  the 
urine  ia  poor  in  water,  hut  comparativiMy  ricli  in  solid  constituents,  especially 
in  albumen  (vide  infra).    Of  course  there  are  great  differences  here,  and  a 
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urine  secreted  in  an  almonnally  small  aiiiouul  may  ahow  a  specific  gravity  «( 
only  1.010  or  1.015,  while,  on  the  other  hand,  urines  with  a  spocific  pifhj 
of  1.020  to  1.030,  or  even  more,  have  been  observed.  If  during  ci>nvaleiitflis 
a  very  nbinuhint,  watery  urine  is  passed,  it  of  course  usually  has  a  Utw  siietific 
gravity,  aUtmi  1.005  to  1.008. 

In  many  eases,  but  of  course  not  in  all,  we  may  suspect  the  abnormal  diif- 
acter  of  the  urine  from  its  appearance.  Tliis  depends  chiefly  upon  an  aA- 
niixture  of  abnormal  morphological  constituents.  If  these  arc  pressrnl  b 
lar^e  nuniherj!,  as  is  usuully  the  case,  the  freshly  passed  urine  is  cloudy,  nd 
deposits  a  more  or  less  abundant  (ioccular  sediment.  The  appearance  of  tk 
urine  is  most  altered  if  blood  be  mixed  with  it  (hemorrhagic  urine).  At- 
cording  to  the  amount  of  blood,  the  urine  is  a  light  or  dark  red,  or  «t«  • 
dark  black-red,  and  often  has  a  greenish  reflection  when  the  light  falls  no  it 

T!ie  microscopit.'  cxaininatinn  of  tiic  sediment  gives  more  accumtc  mfnrmip 
tion  upon  the  different  morphological  constituents.  In  general,  it  iniy  b* 
said  that  in  most  of  the  severe  cases  of  acute  nepiiritis  the  urine  e^mtaim 
numerous  casts  of  the  hyaline  and  other  varieties.  As  has  been  already  m«i- 
tioned,  the  epithelial  cai*ts  and  the  firm,  waxy  casts  are  especially  conini"n  in 
the  severer  forms  of  acute  nephritis.  The  hyaline  casts  have  usually  adhtrffli 
to  them  red  and  white  blood  corpuscles,  as  well  as  epithelium,  fat  drop?,  luid 
detritus.  These  morphological  constituents  are  also  found  free  in  grt*i»t«  or 
less  amount.  The  sediment  is  apt  fo  contain  also  numerous  beautiful  crvftib 
of  uriu  acid. 

liidividuul  cases  are  often  characterized  by  a  striking  predomioAnce  of 
some  one  constituent — epithelium,  white  blood  corpusckfl,  or  red  blood  cwN 
puscles — but  no  special  rules  in  regard  to  this  can  l»e  given.  We  have  spokea 
previously  (page  7'M)  of  the  Ffwcial  couchisions  we  ran  draw  frrjiu  the  ilif* 
ferent  objcL'Ls  found  in  llie  sediment.  We  can  accf)rdingly  distinguish  in 
acute  hemorrhagic,  or  nouhcmorrhagic,  an  acute  desquamative,  and  t  fiUy 
degenerative  nephritis,  but  we  must  always  hear  in  mind  that  all  i\w9t  fonat 
pass  into  one  another  without  sfinrp  boundaries. 

The  cfiemical  exjirninatioii  of  the  uriuo  gives,  as  the  most  importJiot  awl 
constant  result,  usually  a  considerable  amount  of  albumen.  Since  tl'je  na^ 
tion  of  the  urine  is  almost  invariably  acid,  the  allmmen  is  immcKliateW  pre- 
cipitated on  heating  the  urine,  and  sinks  to  the  l>ottom  of  the  test-rulie,  when 
it  ii^mdly  takes  up  about  one  half  or  three  fourths  of  the  volume  of  uhii» 
used  for  the  heat  test.  Illore  accurate  quantitative  determinations  of  alliunMA 
give  most  frequently  In  acute  nephritis  an  amount  of  albumen  of  from 
tenths  to  one  per  c^nt :  higher  pen^entages  are  rare.  The  daily  total  amc 
of  albumen  t-liminated  amounts  to  about  1  or  2  drachms  (gm.  6  to  8). or 
times  more,  but  the  daily  loss  of  albumen  from  the  body  hardly  evvr  m 
the  amount  of  5  drachms  (gm.  80),  Tlie  variation  in  the  amount  of  albt 
eliminated  in  different  cases  is  quite  noticeable. 

The  examination  of  the  other  solid  constituents,  which   is  not  gen*i 
employed  in  practice,  usually  gives  a  diminished  secretion  of  urea, 
chlorid.  plinsphoric  acid,  etc.,  corresponding  to  the  diminution  in  iht 
amount  of  urine   (ride  supra,  page  743). 

TifE  Gtueb  Symptoms  of  Acute  Nephritis, — Local  sy^mptooki  in  tit 
kidneys  appear  only  exceptionally  to  any  extent.    There  ia,  of  caarat,  %  o«- 
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in  tenderness  in  the  region  of  the  kidneys,  which,  however,  is  too  anibigu- 
us  to  have  very  great  symptomatic  iniportance.     It  is  more  often  the  cade 
^hat  the  abnormally  concentrated  urine  causes  frequent  micturition,  associated 
witli  a  disagreeable  burning  t^ensation — a  sort  of  vesical  tenesmus. 

The  subsequent  symptoms  of  acute  nephritis,  which  appear  in  the  rest  of 
he  body,  and  among  which  Jropsy  takes  the  firHt  place,  are  far  more  important 

an  the  local  symptoms.  (Edema  may  be  entirely  wanting  in  acute  nephritis, 
"particularly  in  cases  of  secondary  nephritis  after  pneuinonin,  erysipelas,  diph- 
theria, and  usually  in  cases  of  sejitic  nephritis.  (_)n  the  other  baml,  a'dcma 
is  especially  characteristic  of  many  cases  of  acute  nephritis.  inrlu<!ing  eases 
due  to  scarlet  fever,  to  catching  cold,  to  akoholie  excess,  anti  to  pregnancy,. 
well  as  the  so-called  primary  nephritis  and  the  nephritis  which  follows 
cutaneous  diseases,  auch  as  scabies  or  pustulous  eczema.  This  o:*dema  is  not 
infrequently  tlic  most  prominent  clinical  nyniptom.  We  must  always  be  pre- 
pared for  its  appearance,  cs]>ccifilly  when  the  amount  of  urine  shows  a  con- 
fiiderable  and  persistent  diminuti<m. 

[  The  oedema  is  usually  discovered  first  in  the  face,  which  has  a  bloated 
and  often  a  pale  and  somewhat  shiny  appearance.  The  eyelids  are  usually 
most  swollen  at  first.     Besides  the  face,  ti»e  ankles,  the  legs,  the  scrotum,  and 

e  dependent  parts  of  the  trunk  may  be  the  chief  seat  of  the  oe<lenia,  the 
severity  and  extent  of  whicli  may,  of  course,  vary  greatly  in  ditferent  cases. 
If  a  high  degree  of  general  dropsy  develops,  this  is  a  source  of  great  distress 
to  the  patient.  Tlie  movements  of  the  body  are  nuich  restrained,  and  all 
changes  of  |>osition  are  difficult,  associated  with  great  exertion,  and  painful. 
n  the  severest  degrees  of  dropsy  small  fissures  may  form  here  and  there  in 
Ihe  excessively  tense  skin,  from  wbicli  tlie  dropsical  fluid  oozes.  Such  little 
wounds  are  sometimes  the  starting  point  for  disagreeable  erysipelatous  inflam- 
mations, etc. 

If  great  oedema  of  the  skin  is  present,  we  usually  find  at  the  same  time  a 
more  or  less  marked  dropsy  of  the  serous  cavities,  It  is  often  hard,  however, 
to  make  out  ascites  or  hydrothorax  on  pliysical  examination,  owing  to  the 
oedema  of  the  skin  that  is  pres^nit.  The  Kvtnptijms  nientionc^l  acquire  their 
chief  clinical  significance  from  Ihe  ililfirnlty  of  r*?s|>iriitioii  necessarily  associ- 
ated with  them,  since  tiic  diiiphnigm  is  pressed  upward  by  ascites,  and  the 
lungs  are  compressed  by  hydrothorax.     If  a  hydrothorax  ia  more  marked  on 

Pthe  left,  or  especially  if  hydropericardium  sets  in,  the  activity  of  the  heart 
18  materially  impaired. 
A  marked  a?driTia  of  the  nnicous  membranes  develops  but  riircly ;  in  a  few 
^»cases  we  have  seen  oedema  of  the  cnnjuncttv{p»  ipdenm  of  tlic  soft  palate,  and 
^■O^ema  of  tlie  glottis.  Of  the  a'demas  of  internal  organs,  mdenia  of  the  brain 
^Kbas  already  been  mentioned  as  a  possible  cause  of  severe  nervous  urfcmic  symp- 
^Vtoms.  (Edema  of  the  lungs,  which  often  comes  on  toward  the  end  of  tlie 
^Bdisease,  when  it  terminates  unfavorably,  is  usually  not  to  be  regarded  as  a 
^part  of  the  general  oedema,  hut  as  a  result  of  the  final  cardiac  weakness. 

In  regard  to  the  other  symptoms  in  the  different  organs,  the  symptoms  on 

be  part  of  the  circulatory  appnratns  must  tirst  be  mentioned.     The  pulse  is 

iften  abnonnally  tense,  hard,  and  full   (see  page  741).     In  the  beginning  of 

le  disease  it  is  often  somewhat  slow;  later  it  is  usually  accelerated.     A  be- 

inning  c-ardiac  hypertrophy  can  often  be  made  out  postmortem,  and  somc- 
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times  clinically,  in  cases  which  have  lasted  a  rather  long  time— four  to  »il 
weeks.  It  seems  to  develop  most  rapidly  in  children  who  were  prevltKiiif 
well  and  strong.  We  pay  especial  regard  to  the  character  of  the  apex  \>>%l  tuJ 
to  the  accentuation  of  the  aortic  second  sound.  The  occasional  uo^Meed*  tn 
probably  connec!ted  with  the  increased  arterial  tension.  Pericarditis  it  na 
as  a  rare  complication— a  conij»lication  which  is  connected  with  the  geotnl 
fact  that  in  all  forms  of  nephritis  the  different  internal  organs,  especiallT  th* 
serous  membranes,  have  a  tendency  to  inflammation. 

Of  the  symptoms  in  the  respiratory  apparatus,  we  have  mentioned  ibow 
the  dyspnoea  consequent  upon  the  dropsical  symptoms.  In  severe  casei  tl» 
lungs  themselves  are  often  drawn  into  sympathy,  ns  shown  by  the  dnvplopmeiil 
of  a  diffuse  bronchitis  or  a  peculiar  form  of  pneumonia.     The  I    •  •  i* 

midway  between  a  catarrhal  and  a  croupous  inflammation.     It  -.  _ :,  to 

a  certain  degree,  a  form  of  stiff  inflammatory  (edema,  and  occurs  in  jort  thi 
same  way  in  the  chronic  forms  of  nephritis  as  in  acute  nephriti*.  Wha  it 
involves  both  lungs  to  a  great  extent,  it  may  be  the  immediate  cause  of  detth. 
The  development  of  general  pulmonary  (Bdema  is  usually  a  si^  of  btfio- 
ning  weakness  of  the  left  ventricle,  as  we  liave  said  above,  although  bete,  toov 
inflammatory  factors  may  have  some  influence. 

Vomiting  is  the  most  important  symptom  in  the  digestive  apptratnt 
If  it  appears  in  a  marked  degree,  it  may  almost  always  be  considered  u  i 
uraemic  symptom,  and  then  is  often  the  precursor  of  severe  nervou*  lymp- 
toms.  The  appetite  is  almost  always  diminished  in  acute  nephritic;  lit 
bowels  are  usually  constipated,  but  there  may  be  quite  severe  diarrhea  We 
may  mention  peritonitis,  which  is  sometimes  purulent,  as  «  very  rart  com- 
plication (vide  supra). 

The  temperature  is  markedly  influenced  by  acute  nephritis  only  in  Xhm 
cases  where  tiie  disease  develops  in  previously  healthy  persons,  or  at  leaft 
in  those  free  from  fever.  Then  we  see  quite  frequently  a  modenite  fev^ir,  wMi 
an  irregular  riye  of  tempcniture  to  about  WT  to  105i°  F.  (38"  to  39'  CJ.  It 
is  quite  rare  that  an  apparently  primary  acute  nephritis  begins  stiddenly  »ili 
a  chill  and  high  fever,  104"  F.  (40**  C).  The  behavior  of  the  teinpentun 
on  the  onset  of  uraemic  s-vnnptoms  has  already  been  described   (pa^  739). 

The  state  of  the  general  nutrition  suffers  in  quite  a  noticeable  de^:m  ia 
most  of  the  severe  cases  of  acute  nephritis.  The  emaciation  is  often  coor«tW 
by  the  oedema ;  but  the  anfcmia  is  the  more  prominent,  and  often  lends  to  tlm 
bloated  face  a  peculiar  aspect. 

Unemic  8>'niptoms  may  come  on  at  any  time  in  the  course  of  acute  m^ 
phritis.  We  are  often  prepared  for  the  onset  of  uraemia  by  a  previous  oiadtfd 
decrease  in  the  secretion  of  urine,  or  by  the  well-known  prodromal  eyinptoDU^ 
but  in  other  cases  it  begins  very  suddenly  with  severe  symptoms  of  edampB^ 
In  regard  to  all  further  details  we  may  refer  to  what  was  aaid  on  paj»  W 
ei  seq. 

The  Course  and  DrrFEttENT  Forms  of  Acute  Nephritis. — The  whoU 
clinical  picture  of  acute  nejdiritis  depends  very  materially  npon  the  form  rf 
its  development.  If  an  acute  nephritis  comes  on  in  the  course  of  a  aevere  in- 
fectious general  disease,  as  in  the  course  of  a  septic  affection,  of  nlrrrtJiw 
endocarditis,  or  of  severe  typhoid,  the  clianrres  in  the  urine  are  often  (he  lolf 
indication  of  the  occurrence  of  the  complication.     The  type  of  Wv*  *efHt 
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febrile  general  disease  is  in  no  way  materially  modified  by  the  added  renal 
affection;  oedema  and  uremic  symptoms  do  not  usually  appear,  often  because 

Ptbe  primary  disease  soon  ends  in  death. 
Also  when  nephritis  conies  on  in  previously  healthy  persons  or  in  chronic 
invalids,  the  tuberculous,  etc.,  in  many  cases  the  changes  in  the  urine  are  the 

fcliief  SATnptom,  wiiile  the  other  general  and  secondary  symptoms  are  scarcely 
evident  at  all,  or  at  least  only  in  a  very  slight  degree.  Such  mild  cases  are 
associated  only  with  more  or  less  general  dullness  and  loss  of  appetite. 
CEdema  is  entirely  absent,  or  present  only  to  a  very  slight  degree.  Of  course 
Buch  cases  demand  great  caution,  since  even  in  them  we  may  have  a  sudden 

I  outbreak  of  severe  urjemic  symptoms. 
Tlje  fully  developed  type  nf  severe  acute  nephritis  is  seen  especially  in 
■carlatinal  nephritis  (f/.  u.)  ;  it  its  also  seen  in  many  cases  of  apparently  idio- 
pathic nephritis  {vide  supra),  or  nephritis  coming  on  after  exposure  to  cold, 
etc.  In  these  cases  there  is  often  the  development  of  a  general  dropsy,  sec- 
ondary pulmonary  affections,  urmniic  symptoms,  the  symptoms  mentioned  in 
the  circulatory  apparatus,  etc.  In  these  cases,  too,  the  examination  of  the 
nrine  affords  the  only  certain  niean^  of  judging  accurately  of  the  condition, 

»but  the  other  morbid  symptoms  which  appear  early — oedema,  anaemia,  and 
vomiting — may  direct  our  suspicions  to  the  developing  renal  affection. 

Scarcely  any  general  statements  can  be  made  as  to  the  course  and  the 
duration  of  acute  nephritis,  since  the  variations  in  this  respect  are  too  great. 

tWe  will  refer  to  the  description  of  the  ditlerent  primary  diseases,  in  which 
I     the  characteristic  marks  of  any  renal  complication  are  always  stated.    A  few 
remarks  must  he  added  about  some  of  the  simple  forms  of  acute  nephritis. 

The  so-called  f^rimartj  idiopathic  nephritis  usually  appears  rather  sud- 
denly without  any  demonstrable  cause,  or  it  may  follow  a  marked  chill  ("ne- 
phritis due  to  catching  cold").  Tlie  first  symptoms  of  the  disease  are  some- 
times insignificant,  but  at  other  times  they  are  quite  severe — chills,  fever, 
renal  pain,  etc.  Sometimes  other  **  rheumatic  symptoms,"  such  as  angina  or 
articular  pains,  are  also  present.  Often  the  first  thing  which  attracts  the 
attention  of  the  patient  is  the  occurrence  of  cedema,  the  puffiness  of  the  face, 
or  slight  shortness  of  breath  due  to  hydrolhorax.  Sometimes  the  first  symp- 
tom is  vomiting.  The  further  course  of  tho  illness  may  be  mild  or  severe. 
In  the  former  case  the  a'dema  that  has  appeared  is  but  slight,  tlie  changes  in 
the  urine  (albuminuria,  hematuria,  etc.),  <lo  not  attain  a  very  high  degree, 
and  after  a  few  weeks  complete  recovery  ensues.  In  other  cases,  however,  the 
^ptype  of  a  severe,  acute,  and  very  often  hemorrhagic  nepliritia  develops,  with 
great  general  dropsy,  ursemia,  etc.,  which  in  three  or  four  weeks,  or  sooner, 
may  lead  to  death;  but  improvement  may  follow  in  spite  of  the  severest  symp- 
toms. Then  the  amount  of  urine  gradually  increases,  and  the  abnormal  con- 
stituents of  the  urine,  the  ccikma,  antl  the  other  morbid  symptoms,  gradually 
disappear.  Of  course,  it  is  often  a  long  time  before  complete  recovery  ensues, 
since,  even  when  the  patient  feels  perfectly  well  subjectively,  the  urine  may 
Btill  sometimes  contain  some  albumen,  a  few  casts,  or  a  few  red  blood  corpus- 
Kcles.  In  such  cases  one  must  think  of  the  possibility  of  a  transition  of  acute 
^into  chronic  nephritis.  Not  infretjuently  there  is  apparently  complete  recov- 
ery, but  several  weeks  or  months  later  there  appears  suddenly,  perhaps  after 
Bome  special  cause,  such  as  catching  cold,  or  overexertion,  or  some  febrile  dia- 
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aspunie  that  cold  interferes  with  the  excretory  function  of  the  skin;  oihm\ 
imagiue  that  the  Mood  is  damaged  as  it  circulates  in  the  cxilaneoiw  r(*j*ivj 
We  have  reiH-atrdly  Hct'n  ciises  of  apparently  primary  acute  nephritis  in 
heer  drinkcrji.  We  BU|)i>o.se  that  in  such  ca&cs  the  efTc*ct  of  the  long-conl 
chronic  intoxicatiou  with  alcohol  is  cumulative,  and  finally  leads  lo  the 
ently  spontaneous  acute  development  of  nephritis  (acute  alcoholic  nrphntii). 
Sometimes,  however,  even  in  such  cases  there  set^me  to  \ie  some  other  factor,  sud' 
aa  catohintr  cold,  or  an  infection  which  gives  the  tinal  impulse  to  the  dovelof- 
mcnt  of  the  disease. 

A  eonsidcrnhle  numher  nf  easei*  of  apparently  primary  acute  nephritis  must, 
however,  be  regarded  in  the  last  analysis  as  the  results  of  a  septic  infectioa  of 
some  3ort.  If  we  question  the  patient  closely,  we  learn  in  such  oases  that  IV 
appearance  of  the  nephritic  phenomena  has  often  been  preceded  hy  g>Tupi*"Ui- 
of  a  mild  sore  throat  which  scarcely  attracted  the  patient's  attention,  or  an 
insignificant  ga.*trointestinal  disturbance,  etc.  Such  statements  are  indicati^ 
of  the  possible  place  of  infection.  Again,  slight  purulent  affections  of  the  ekin, 
such  E^  furuncidosis,  ])hh'^nn>n  of  a  finger  or  toe,  and  eczema  may  sometinv- 
furniifh  a  gate  of  entrance  fur  infection.  In  considering  all  cases  of  appart-ri'  * 
primary  idiopathic  and  acute  nephritis,  it  is  very  important  to  remember  ths 
not  infrequently  a  chronic  nephritis  may  exist  for  a  long  while,  jjerhaps  with( 
any  symptoms  whatever,  and  ?i]dd<'nly  flaTue  up  into  an  acute  disease  (acol 
recurrent  nephritis  of  M'agner),  and  t!ms  simulate  a  primary  acute  nephritij 
We  cannot  get  at  the  correct  interpretation  of  such  cases  without  careful  inqui 
into  the  previous  history,  and  aoraetimea  only  after  observing  the  eubsequ< 
course  of  the  disease. 

In  conclusion,  we  have  an  especial  form  of  acute  renal  disease  to  mention 
this  connection — viz.,  tlie  nei)hntis  of  pregnancy  {nephritis  gravidarum ) .     Tbii 
does  not  usually  api)ear  until  the  last  months  of  pregnancy.     It  may  attacl 
women  whose  health  was  previously  perfect,  and  it  is  much  more  frequent  ii 
primipane  tlmn  in  niultipai*BP.    The  precise  causes  of  the  nephritis  of  prognam 
are  very  ohscure.     The  earlier  explanations,  according  to  which  the  renal  dj- 
turbance  was  occasioned  by  pressure  of  the  pregnant  uterus  upon   the  renoll 
arteries,  the  renal  \eius,  or  the  ureters,  are  entirely  unsatisfactory.     It  is  prob 
ably  due  to  the  action  of  toxins,  the  formation  of  which  is  dependent  upon] 
specific  processes  of  jireL''uancy,  such  as  [jjaceiitnl  metabolism. 

Fathologioal  Anatomy. — The  anatomiual  changes  of  acute  nephritis  shovJ 
a  continuous  scries  from  tlie  mihlest  to  the  severest  degrees,  according  to  tb« 
intensity  of  tht*  injurious  aclinn.    The  mildest  changes,  which,  as  we  have  said,) 
are  not  called  actual  ^'  inflamnifttion,"  but  usually  simple  pareneh>'Tnatoua  d< 
generaiion.  afT(M't  ex(4usivt'ly  the  piirou<'hy)ua  of  the  kidney — that  is.  the  epi- 
thelium— while  the  interstitial  tissue,  the  eonueetive  tissue,  and    the  vesrfl»J 
remain  perfectly  normal.    This  fact  is  of  prime  importance,  since  it  implii 
that,  in  almost  all  the  injurious  influnnccs  acting  on  the  kidneys,  the  specific! 
renal  parenchyma  itself  is  diseased  first  and  before  any  other.    On  maeroscopiflj 
examination,    the    kidneys    nf    *'  parenchymatous    degeneration  *'     may    show  I 
scarcely  any  plainly  i>erceptihlc  changes,  Imt  it  sometimes  strikes  the  practic^ 
eye  that  the  kidneys  are  a  little  enlarged,  tfiat  the  cortex  on  section  show?  eith<^r< 
a  more  rodrlij^h-gray.  dimmed  coloring  (cloudy  swelling),  or  a  more  graWfli- 
white,  yellowish  hue  (fatty  degeneration).    The  microscopic  examination  gi^i 
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lore  accurate  information  as  to  tho  ilegroe  and  tlie  extent  of  the  disease.  We 
listiuguish  different  conditionp  according  to  the  form  of  change  in  the  epithe- 
'lium,  of  which  the  three  following  tuv  most  important:  1.  ClotuUj  swdlimj:  It 
is  most  easily  nia^Ae  out  iu  tlie  c]>itheliiiin  of  tlu'  cortical  tiilmle.',  but  it  niay 
abo  be  se^'n  in  the  cpiibcliuin  of  the  irhiroonili.  Tliu  cells  swell,  (heir  contenl.s 
become  unifornilv  {granular  and  tbnid_v»  the  nuclei  swell,  and  finally  disappear. 
Such  changes  are  often  found  in  acute  infection:*  disease,  such  a^  typhoid,  small- 
pox, and  diphtheria.  2.  Fi^Uij  detj  me  ration:  This  may  proceed  from  the 
cloudy  swelling,  '>r  may  develop  iiidependfutly.  Many  fat  drops  appear  boLli  in 
the  colls  of  the  uriniferoui?  tubules  and  alno  in  the  e])itheliuni  of  the  glomeruli, 
and  they  may  finally  lead  to  the  di-^integralion  of  the  celU,  Simple  fatty 
degeneration  of  the  kidneys  is  sometinieH  found  in  acute  infectious  diseases* 
after  certain  ix>isons,  such  as  phosphorus,  and  finally  in  anceroic  conditions.  3, 
Necrosis  of  the  Rfjia!  EpiiUvHum:  The  nuclei  of  tlie  cells  disappear,  and  the 
cells  are  changed  to  clear  homogeneuus  llakeis,  while  in  some  cai^es  they  are 
greatly  swollen  (^'dropsical  degeneration''  of  Nauwerck-Ziegler).  Genuine 
epithelial  necrosis  is  found  in  the  kidneys,  chiefly  after  the  action  of  toxic 
subslances — cantharides,  the  chruniic  mid  chloric  salts,  etc. — !uil  sometimes 
also  in  iiifi^-tious  diseases.  Combinations  of  simple  necrosis  with  granular 
cloudiness  and  fatty  degeneration  are  not  infrw|ucnt.  Both  the  last-named 
states  may  undergo  resolution  if  they  !i«ve  not  reached  a  high  degree.  Other- 
wise atl  (ho  degenerations  mentioned  lead  to  the  destruction  an<l  disintegration 
of  the  cells;  nevertheless,  a  compb'te  r*'stora1iou  is  possible,  from  the  regenera- 
tion of  new  epithelial  cells  from  epitlielium  that  is  stiil  present. 

We  term  thoe«  changes  in  the  kidneys  genuine  acute  neplintis,  in  which  not 
only  the  renal  parench>Tna  proper,  tlie  epitlielium,  but  also  the  interstitial  tis- 
sue, especially  the  vessels,  is  alfected  ;  so  that  we  can  make  out  the  exudative 
changes  characteristic  of  all  inflammatory  firocesses — the  escape  of  fluid  and 
cells  from  the  vessels.  In  these  cases  the  different  histological  processes  may 
be  combined  in  the  raoat  varied  ways,  so  that  the  anatomical  picture  presents 
quite  great  variations,  although  it  is  almost  always  seen  on  analysis  to  display 
the  same  processes. 

If  we  begin  with  the  histological  lesions  in  acute  nephritis,  in  order  to  learn 
to  recognize  at  once  the  essential  changes,  we  have  flrst  precisely  the  same  proc- 
esses of  degeneration  in  the  epithelium  wliich  have  been  already  described,  but 
they  are  usually  present  here  in  a  more  marked  degree.  In  some  ca.«es  the  sim- 
ple necrotic  processes  predominate  ;  in  others,  the  fatty  degeneration.  We  often 
find  degenerated  cells,  and  not  inf re(|Vienlly  a  more  or  less  marked  destpuunation 
of  epithelium.  We  see  also  the  special  inflammatory  changes.  We  find  a  fluid 
inflammatory  exudation^  rich  in  fibrin,  and  therefore  soon  coagulating  in  the 
interblitial  connective  tissue,  whicli  is  dilate*]  and  swollen  by  it — infliimniatory 
a'dema.  The  same  exudation  is  also  found  in  the  uriniferous  tubules,  and,  by 
the  jfroper  methods,  by  alcohol  or  by  boiling  the  fresh  kidney,  the  albuminous 
effusion  can  be  made  out  both  in  the  capsules  of  the  glomeruli  and  in  the 
uriniferous  tubules.  The  interpretation  of  the  exudation  is,  of  course,  made 
very  diirKult,  or  often  wholly  impossible,  by  the  presence  of  albuminous  urine 
in  the  uriniferous  tubules.  The  second  characteristic  of  intiammation.  the 
"  cellular  exudation  " — that  is,  the  emigration  of  white  blood  corpuscles^is  also- 
present.     In  the  interetitial  tissue  we  find  accumulations  of  round  cells,  usually 
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distributed  in  foci,  and  white  blood  corpuscles  in  greater  or  less  number? 
center  the  interior  of  the  uriniferous  tnbules.  We  often  find  many  hyaline  c«sti 
in  the  lumen  of  the  straight  lubuk'sj  or  of  Henle's  loop>,  wlii>se  origin  is,  in 
probability,  connected  with  the  albuminous  exudation  and  the  emigrated 
IjIuimI  I'orpuscles  {see  page  729).  The  vessels  tliemselvee  are  often  hypej 
aud  dilated,  ijut  in  some  cases  they  are  compressed  by  the  interstitial  inflamm*- 
tory  trdt'ma.  It  is  of  special  significance  that  in  very  many  cashes  there 
hemorrhages,  either  into  the  interstitial  tissue  or  into  the  interior  of 
uriniferous  tubules,  or  even  into  Malpighi's  capsules. 

Special  care  lias  (»een  recently  devoted  to  the  study  of  the  minute  changeT 
in  the  glonienili.  although  at  present  there  is  a  conflict  in  the  views  regardis; 
them.     Klehs  called  attention  to  the  fact  that  in  scarlatinal   nephritis  the 
lesions  may   be   almost  exclusively  confined   to   the   glomeruli     (glomerulo- 
nephritis).   Sometimes  kidneys  of  this  sort  seem  almost  normal  to  the  nakBil 
€ye,  although  during  the  life  of  tlie  patient  there  have  been  the  sov<?re8t  gynij 
toms,  such   as   anuria  and   uraemia.      Friedliinder,    Hil)bert,    Langhans,  ti 
others  have  pursued  the  study  of  the  histological  changes  in  the  glomei 
In    part    there    are    degeneration,    hyperplasia,    and    desquamation    of 
glomerular  epithelium ;  in  part  changes  in  the  walls  of  the  blood  vessels  thei 
selves.     With  regard  to  the  secretion  of  urine,  and,  in  particular,  the  develt 
ment  of  albuminuria,  these  changes  in  the  glomeruli  are  certainly  of  tl 
greatest  importance,  and  it  is  not  improbable  that  in  man}**  cases  of 
nephritis  the  disease  begins  chiefly  in  Uic  glomeruli;  hut,  on  the  other  hf 
it   is  not  proper  to  suppress  too  coiiipletcly  the  other  changes   in   the 
parenchyma  as  compared  with  the  glomeruli-nephritis. 

In  regard  to  the  extent  of  all  these  changes  which  have  been  descril 
it  should  be  noted  that  not  infrequently  certain  portions  of  the   kidney 
more  sevei'ely  diseased  than  others,  so  that  sometimes  the  nephritis  tends 
develop  in  separate  foci.     In  general,  however,  acute  nephritis  is  diffuse. 

If  the  histological  processes  have  been  made  clear,  the  understanding 
the  microscopic  apj)earunce  of  the  iuflumed  kidney  is  very  simple.     We 
understand  that  eitlier  this  or  that  *'  form  "  of  acute  nephritis  must  be  prcsi 
according  to  tlie  y>rc(lominance  of  this  or  that   histological   procefvft.     If  , 
abundant   interstitial  t^xudaiion  is  prcsontj  (lie  kidney  is  mucli  enlarged; 
this  exudation  is  slight,  the  kidney  varies  but  little,  or  not  at  all,  from  il 
normal  size,  notwithstanding  any  other  severe  changes.     In  the  first  caae 
usually  feels  soft,  from  inlianinmtory  cedema;  in  the  second  case,  it  is  coi 
pnratively  Hrm.    If  there  is  a  marked  hyj>ei*iemia  of  the  kidney,  it  appears  mu< 
reddened;  if  the  kidney  is  amende,  it  is  paler;  and  if  an  extensive  fntty  di 
generation  is  also  pre«entj  it  is  yellowish  white  or  yellow.    If  hemorrhages  41 
present,  they  can  easily  be  recognized  with  the  naked  eye  on  the  outer  surd 
beneath  the  capsule  as  dark  red  pointii  that  cannot  be  wipe<l  away.     We 
then  of  an  "acute  hemorrhagic  nephritis."    On  section,  the  meduMnrv-  «jI 
stance  is  more  or  less  swollen,  often  projecting  somewhat  above  the  gcnei 
level  of  the  cut  surface,  its  normal  striated  appearance  is  almost  always  oWit-^ 
erated,  and  its  color  shows  the  same  variations  as  the  outer  surface  of 
kidney.     N"ot  infrequently  the  diseased  Malplgliian  corpuscles  con  be  revo^' 
nized  by  the  naked  eye  as  grayish-red  or  whitish  points.     Since,  as  M-e  hi^e 
said,  the  nephritic  changes  often  show  not  a  uniform  and  dilTuser  ^^ 
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odular  arrangement,  we  can  understand  that  the  kidneys  sometimes  have 
'^uite  a  mottled  appearance,  since  h>'peraemic  or  hemorrhagic  red  spots  alter- 
nate with  the  lighter  anaemic  and  the  yellow  fatty-degenerated  parts. 

'iMiere  lire,  accordingly,  cases  of  nephritis  ivhirh  Fhnw  almost  nothing  ah- 
Eoniml  to  tlie  naked  eye,  while,  on  tlie  other  hand,  there  are  hemorrhflgic  and 
jionlicmorrhagic  forms,  appearing  pnle  yellow,  red,  or  variegated,  none  of 
•which  can  in  the  eHseutial  features  he  separated  from  one  another,  but  which 
are  eomldned  with  one  another  in  all  eoneeivahle  ways.  The  forms  of  ne- 
phritis that  ditTer  in  fetiolog}'  have,  to  a  certain  degree,  definite  and  charac- 
teristic anatomical  types,  hut  strict  rules  cannot  be  laid  down  in  regard  to  this. 

Clinical  History. — The  most  essential  symptom  of  acute  nephritis  is  the 
abnormal  character  of  the  urine.  In  most  of  the  milder,  and  even  in  many 
of  the  severer  cases  of  nephritis,  the  change  in  tlio  urine  is  tlie  sole  objfK'tive 
clinical  symptom  which  renders  the  diagnosis  possible.  The  physician  must, 
therefore,  make  it  his  practice  to  submit  the  urine  to  repeated  examinations 
in  every  case  of  disease  where  there  is  any  possibility  of  the  presence  of  a 
nephritis. 

The  simple  parenchymatous  degeneration  of  the  kidneys,  cloudy  swelling, 
fatty  degeneration,  etc.,  nmy  probably  sometimes  exist  without  being  followed 
by  any  discoverable  change  in  the  urine;  but  they  often  lead  to  a  slight  albu- 
minuria, dependent  upon  the  elmiige  in  the  epitlieliuiii  of  tlie  glomeruli.  If, 
then,  the  urine  contains  a  slight  atiiount  of  ulhunien  (wtiicli  usually  soon 
passes  off)  in  the  course  of  any  febrile  infectious  disense  or  other  afTection 
(the  60-called  febrile  albuminuria,  etc.),  we  arc  justified  in  assuming  some 
of  these  mild  conditions  of  degeneration  in  the  kidneys.  Sometimes  we  find 
in  the  sediment  of  the  urine  a  few  hyaline  easts,  a  few  white  blood  corpuscles, 
etc.  As  we  !iflve  rfpeatedly  stated,  these  conditions  pass  into  nepliritis  proper 
without  any  sharp  limitations. 

fHAnACTKH  OF  THE  Urixr  IN  AcuTE  \epitrttis. — In  fllmost  every  case  of 
severe  nephritis  llie  amount  of  urine  for  the  twenty-four  hours  is  more  or  less 
diminished.  This  is  enured  directly  either  by  the  lejtsened  elimination  of 
water  by  the  kidneys,  or  by  the  plugging  of  many  uriniferous  tubules  by  casts, 
desquamated  epithelium,  etc.  The  amount  evacuated  daily  is  often  only  15 
or  20  ounces  (400  to  700  c.c),  but  it  sometimes  falls  to  a  much  lower  figure, 
2  or  3  ounces  (100  to  50  c.c),  and  there  may  finally  bo  even  complete  anuria. 
In  general,  thnugli  not  without  exceptions,  the  diminution  of  the  amount  of 
urine  mns  paralUd  to  the  severity  of  the  anatomical  changes  in  the  kidney. 
Improvement  in  the  disease  is  very  often  first  seen  in  an  increase  of  the 
amount  nf  urine.  If  there  was  a  previous  rcdema,  and  this  is  absorbed,  the 
daily  amount  of  urine  often  rises  during  convalescence  to  a  very  considerable 
quantity,  80  to  100  ounces  (2,500  to  3,000  ex.).  Even  in  cases  in  which 
there  hud  been  no  decided  mdema,  we  have  often  seen  during  recovery  from 
aeute  nephritis  very  abundant  diuresis.  In  so  far  as  this  symptom  did  not 
relate  to  the  excretion  of  water  thai  had  been  retained  in  the  system,  it  might 
perhaps  be  referable  to  an  abnontml  ])ermeability  of  tlie  trlomeruli,  fitiiilar 
to  the  condition  sometimes  seen  after  a  severe  attack  of  typhoid  fever. 

The  specific  gravity  of  the  urine  is  at  first  usually  increased,  since  the 
■urine  is  poor  in  water,  hut  comparatively  rich  in  solid  constituents,  especially 
in  albumen  (vide  infra).    Of  course  there  are  great  differences  here,  and  a 
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urine  secreted  in  an  abnormally  small  amount  may  show  a  specific  ^rarily  of 

only  I.OKt  or  l.<fir»,  \v}iilf\  on  the  other  liand,  urines  witli  a  sj^ecir" 

of  l.O'^l)  to  1.030,  ur  even  niurt;,  have  been  t>bserved.     If  during  con 

a  very  ubundaut,  watery  urinu  is  [hlsslmI,  it  of  course  usually  has  a  Inw  sjiecilic 

gravity,  about  1.005  to  1.008. 

In  many  cases,  but  of  course  not  in  all,  we  may  suspect  the  abnonnal  chir- 
actor  of  the  urine  from  its  appearance.  Thifi  depends  chiefly  upon  an  id- 
mixture  of  abnnnnal  iiiorphologieal  constituents.  If  these  are  prest'at  ic 
large  numbers,  as  is  usually  the  case,  the  freshly  passed  urine  is  cloudy,  and 
deposits  a  more  or  less  abundant  tioccular  sediment.  The  appearance  of  Ibe 
urine  is  most  altered  if  blood  be  mixed  with  it  (hemorrhagic  urine).  Ac- 
cording to  the  amount  of  blood,  the  urine  is  a  light  or  dark  red.  or  even  t 
dark  black-red,  and  often  lias  a  greenish  reilection  when  the  lig'lit  falls  on  U 

The  microscopic  examination  of  the  sediment  gives  more  accurate  infoT 
tion  upon  the  different  niorpbologioal  constituents.     In  general,   it   may 
said  tliat  in  most  of  the  severe  cases  of  acute  nephritis   the   urine  conlaii 
numerous  casts  of  tlie  hyaline  and  other  varieties.     As  has  been  already  met 
tioned,  the  epithelial  easts  and  the  tirm,  waxy  casts  arc  especially  common  il 
the  severer  forma  of  acute  nephritis.    The  hyaline  cai^ts  have  usually  UiUiervr 
to  them  red  and  white  bloud  corpuscles,  as  well  as  epithelium,  fat  drojjs,  tuii 
detritus.     The^e  iiu»rpliologieal  couslitueats  are  also  found  free  in  g-realer 
less  amount.    The  sediment  is  apt  to  cuntaiu  also  numerous  beautiful  crysi 
of  uric  acid. 

luilividuul  cases  are  often  characterized   by  a  striking   predominance 
Bonie  one  (.'onstituent — epithelium,  wbitc  blood  corpuscles,  or   rod    blood  roi 
puscles — but  no  special  rules  in  n;gard  to  this  can  l)e  given.     We  have  sjwki 
previously   (page  731)  of  the  special  conclusions  we  can  draw  from  the  dif* 
ferent  objects  found   in  the  sediment.     We  can  accordingly   distinguish 
acute  hemorrhagic,  or  nnnlicnmrrbagic,  an  acute  desquamative,  and   a  fai 
degenerative  nephritis,  but  we  must  always  bear  iu  mind  that  all  theae  foi 
pass  into  one  another  without  sharp  boundaries. 

The  chemical  examination  of  the  urine  gives,  as  the  most  iin]>ortant  and 
constant  result,  usually  a  considerable  amount  of  albumen.     Since   the  reac- 
tion of  the  urine  is  almost  invariably  acid,  the  albumen  is  immediatolv  pre- 
cipitnteil  on  heating  the  urine,  and  sinks  to  tlie  bottom  of  the  test-tulK.*,  u-bei 
it  usually  takes  up  about  one  half  or  three  fourths  of  the  volume  of  urii 
used  for  the  heat  test.    More  accurate  quantitative  determinations  of  alliumea] 
give  most  frequently  in  acute  nephritis  an  amount  of  albumen  of  from  three 
tenths  (o  one  per  cent;  higher  percentages  are  rare.     The  daily  total  amoui 
of  albumen  eliminated  amounts  to  about  1  or  8  drachms  (gm,  5  to  8),  or  POin< 
times  more,  but  the  daily  loss  of  albumen  from  the  body  hardly  ever  exc 
the  amount  of  5  drachms  (gm.  20).    Tlie  variation  in  the  amount  of  albumei 
eliminated  in  different  cases  is  quite  noticeable. 

The  examination  of  the  other  solid  constituents,  which  is  not  gencralli 
employed  in  practice,  usually  gives  a  diminished  secretion  of  urea«  eodium< 
chlorid,  pfiospboric  acid,  etc.,  corresponding  to  the  diminution  in  the  whole 
amount  of  urine  (vide  supra,  page  743). 

The  Otiikr  Symptoms  of  Acute  Nephritis. — Local  symptcims  in  the 
kidneys  appear  only  eaceplioually  to  any  extent.    There  is,  of  course,  a  cer-. 
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tain  tenderness  in  the  region  of  the  kidnejiffl,  which,  however,  is  too  ambigu- 
ous to  have  very  great  eyniptoniatic  importance.  It  is  more  often  the  case 
that  the  ubuormally  concentrated  urine  causes  frequent  micturition,  associated 
with  a  disagreeable  burniug  sensation — a  sort  of  vesical  tenesmus. 

Tile  j^ubsequent  syniptoius  of  acute  nephritis,  which  appear  in  the  rest  of 
the  body,  and  iimniit^  which  dropsy  taken  the  lirHt  pliicc,  arc  far  more  important 
than  tlie  local  symptoms.  (Kduma  may  be  entirely  wanting  in  acute  nepliritis, 
partit  uiarly  in  cases  of  secondary  nephritis  after  pneumonia,  erysipelas,  diph- 
theria, and  usually  in  cases  of  septic  nephritis.  Oq  the  other  hand,  cedema 
in  especially  characteristic  of  many  cases  of  acute  nephritis,  including  cases 
due  to  scarlet  fever,  to  catcliing  cold,  to  alcoholic  excess,  and  to  pregnancy, 
as  well  as  the  so-called  priitiary  nephritis  and  the  nephritis  which  follows 
cutaneous  diseases,  such  as  scabies  or  pustulous  eczema.  This  oedema  \b  not 
infrequently  the  most  prominent  clinical  symptom.  We  must  always  be  pre- 
pared for  its  appearance,  especially  when  the  amount  of  urine  shows  a  con- 
siderable and  persistent  diminution. 

The  oedema  is  usually  discovered  first  in  the  face,  which  has  a  bloated 
and  often  a  pale  and  somewhat  shiny  appearance,  The  eyelids  are  usually 
most  swollen  at  iirst.  Besides  the  face,  tlie  ankles,  the  legs,  the  scrotum,  and 
the  dejiendent  parts  of  the  trunk  may  be  tlie  chief  seat  of  the  o?denia,  the 
Beverity  and  extent  of  which  may,  of  course,  vary  greatly  in  ditfercnt  cases. 
If  a  high  degree  of  general  dropsy  develops,  this  is  a  source  of  great  distress 
to  the  patient.  The  movements  of  the  body  are  much  restrained,  and  til! 
changes  of  position  are  difTirult,  assotiated  with  great  exertion,  and  paiiifiiL 
In  the  severest  degrees  of  dropsy  email  fissures  may  form  here  and  there  in 
the  excessively  tense  skin,  from  which  the  dropsical  fluid  oozes.  Such  little 
wounds  are  sometimes  the  starting  point  for  disagreeable  erysipelatous  inflam- 
mations, etc. 

If  great  oedema  of  the  skin  is  present,  we  usually  find  at  the  same  time  a 
more  or  less  marked  dropsy  of  the  serous  cavities.  It  is  often  hard,  however, 
to  make  out  ascites  or  hydrothorax  on  phyaira!  examination,  owing  to  the 
CEiienui  of  tlie  skin  tliat  is  present.  The  symptomt*  mcntiorieil  acquire  their 
chief  clinical  significance  fr/mi  the  difficulty  of  respiration  necessarily  associ- 
ated with  them,  since  the  diaphragm  is  pressed  upward  by  ascites,  and  the 
lungs  are  com]>ressed  by  hydrotliorax.  If  a  hydrothorax  is  more  marked  on 
the  left,  or  especially  if  hydropericardium  sets  in,  the  activity  of  the  heart 
is  materially  impaired. 

A  marked  cedema  of  the  mucous  membranes  dcvehtps  but  rarely;  in  a  few 
cases  we  have  seen  oedema  of  the  conjnnctivit?,  a?dema  of  tlie  soft  palate,  anil 
cedema  of  the  glottis.  Of  the  tedemas  of  internal  organs,  cedema  of  the  brain 
has  already  been  mentioned  as  a  possible  cause  of  severe  nervous  nra?mic  svmp- 
toms.  <£dema  of  the  lungs,  which  often  comes  on  toward  the  end  of  the 
disease,  when  it  terminates  unfavorably,  is  U!^ually  not  to  be  regarded  as  a 
part  of  the  general  cedema,  but  as  a  result  of  the  final  cardiac  weakness. 

In  regard  to  tlie  other  Bymptoms  in  the  different  organs,  the  symptoms  on 
the  part  nf  the  circulatory  apparatus  must  first  be  mentioned.  The  pulse  is 
often  abnormally  tense,  hard,  and  full  (see  page  741).  In  the  l)eginning  of 
the  disease  it  is  often  somewhat  slow;  later  it  is  usually  accelerated.  A  l>e- 
ginniug  cardiac  hypertrophy  can  often  he  made  out  postmortem,  and  some- 
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times  clinically,  in  cases  which  have  lasted  a  rather  long  lime — four  to  lix 
weeks.  It  seems  to  develop  most  rapidly  in  children  who  were  previouily 
well  and  strong.  We  pay  especial  regard  to  the  character  of  the  apex  U-al  uid 
to  the  acce.ntuution  of  the  aortic  second  sound.  The  occxisionftl  iioseblee«l»  ate 
pTobebiy  connected  ^ith  the  increased  arterial  tension.  Pericarditw  is  aa 
as  a  rare  complication— a  complication  which  is  connecttnl  with  the  ptaeai 
fact  that  in  all  forms  of  nephritis  the  different  internal  organs,  especiallT  tb 
serous  membranes,  have  a  tendency  to  inflanmialion. 

Of  the  symptoms  in  the  respiratory  apparatus,  we  have  mentioned  tbow 
the  dyspnoea  consequent  upon  the  dropsical  symptoms.  In  eovere  c«*e«  tte 
lungs  themselves  are  often  drawn  into  sympathy,  as  shown  by  the  development 
of  a  diffuse  bronchitis  or  a  peculiar  form  of  pneumonia.  Tlie  latter 
midway  between  a  catarrhal  and  a  croupous  inflammation.  It  exhibili, 
a  certain  degree,  a  form  of  stiff  inflammatory  cedema,  and  occurs  in  jtwt 
same  way  in  the  chronic  forms  of  nephritis  as  in  acute  nephritia.  When  VL 
involves  both  lungs  to  a  great  extent,  it  may  be  the  immediate  cause  of  deitL 
The  development  of  general  pulmonary  oedema  is  usually  a  sign  of  begin- 
ning weakness  of  the  left  ventricle,  as  we  have  said  above,  although  here,  too, 
inflammatory  factors  may  have  some  influence. 

Vomiting  is  the  most  important  symptom  in  the  digestive  app«rttiis. 
If  it  appears  in  a  marked  degree,  it  may  almost  always  be  considered  u  t 
unemic  symptom,  and  then  is  often  the  precursor  of  severe  nervous  ninp- 
toms.  The  apj^etite  is  almost  always  diminished  in  acute  nephritis;  ti» 
bowels  are  usually  constipated,  but  there  may  be  quite  severe  diarrhea.  We 
may  mention  peritonitis,  which  is  Bometimes  purulent,  as  a  very  rare  coft" 
plication  {rule  tiupra). 

The  temperature  is  markedly  influenced  by  acute  nephritis  only  io  ihfiie 
cases  where  the  disease  develops  in  previously  healthy  persons^  or  at  leict 
in  those  free  from  fever.  Then  we  sec  quite  frequently  a  moderate  fever,  mli 
an  irregular  rist-  of  temperature  to  about  lOO"*  to  102°  F.  (SS^*  to  39=  C).  It 
is  quite  rare  that  an  apparently  primary  acute  nephritis  l>eginB  suddenly  with 
a  chill  and  high  fever,  104°  F.  (40**  C).  The  behavior  of  the  tempentaif 
on  the  onset  of  uremic  symptoms  has  already  been  described  (page  7«^9). 

The  state  of  the  general  nutrition  suffers  in  quite  a  noticeAl>Ie  degree  in 
most  of  the  severe  cases  of  acute  nephritis.  The  emaciation  is  often  c4>iKtBW 
by  the  o^ema;  but  the  anannia  is  the  more  prominent,  and  often  lend$  to  th» 
bloated  face  a  peculiar  aspect. 

Uraemic  symptoms  may  come  on  at  any  time  in  the  course  of  Acute  ne- 
phritis. We  are  often  prepared  for  the  onset  of  ursemia  by  a  previous  nurke4 
decrease  in  the  secretion  of  urine,  or  by  Uie  well-known  prodromal  gpajMO^ 
but  in  other  cases  it  begins  very  suddenly  with  severe  Bymptomtt  of  eclaiitpM 
In  regard  to  all  further  details  we  may  refer  to  what  waa  s&id  on  p«^  7U 
et  seq. 

The  Course  and  Differext  Forms  of  Acute  JTepheitis^ — Tli*  wbol* 
clinical  picture  of  acute  nephritis  depends  very  materially  upon  the  for«  rf 
its  development.  If  an  acute  nephritis  comes  on  in  the  course  of  a  seFO*  b- 
fectious  general  disease,  as  in  tiie  course  of  a  septic  affection,  of  nlrvniti^ 
endocarditis,  or  of  severe  typhoid,  the  changes  in  the  urine  are  o*  ^4f 

indication  of  the  occurrence  of  the  complication.     Tlie  tj'pe  -  : 
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febrile  general  disease  is  in  no  way  materially  modified  by  the  added  renal 
affection;  cedema  and  iirseniic  symptoniB  do  not  usually  appear,  often  because 
the  primary  disease  soon  ends  in  death. 

Also  when  nephritis  comes  on  in  previously  healthy  persons  or  in  chronic 
invalids,  the  tulteroulous,  etc.,  in  many  eases  the  changes  in  The  urine  are  the 
chief  (jymptom,  while  the  other  general  and  secondary  sjinptoms  arc  scarcely 
evident  at  all,  or  at  least  only  in  a  very  slight  degree.  Such  mild  cases  are 
associated  only  with  more  or  less  general  dullness  and  loss  of  appetite. 
(Edema  is  entirely  absent,  or  present  only  to  a  very  slight  degree.  Of  course 
such  cases  demand  great  caution,  since  even  in  them  we  may  have  a  sudden 
outbreak  of  severe  ura?mic  symptoms. 

The  fully  developed  t)*pe  of  severe  acute  nephritis  is  seen  especially  in 
scarlatinal  nephritis  (g-v.);  it  is  also  seen  in  many  cases  of  apparently  idio- 
pathic nephritis  {vide  supra),  or  nephritis  coming  on  after  exposure  to  cold, 
etc.  In  these  cases  there  is  often  the  development  of  a  general  dropsy,  sec- 
ondary pulmonary  affections,  urannic  symptoms,  the  symptoms  mentioned  in 
the  circulatory  apparatus,  etc.  In  these  cases,  too,  the  examination  of  the 
urine  affords  the  only  certain  means  of  judging  accurately  of  the  condition, 
but  the  other  morbid  symptoms  which  appear  early — cedema.  ansemia,  and 
vomiting — may  direct  our  suspicions  to  the  developing  renal  affection. 

Scarcely  any  general  statements  can  be  made  as  to  the  course  and  the 
duration  of  acute  nephritis,  since  tiie  variations  in  this  respect  are  too  great. 
We  wiU  refer  to  the  description  of  the  different  primary  diseases,  in  which 
the  characteristic  marks  of  any  renal  complication  are  always  stated.  A  few 
remarks  must  he  aildcii  nhout  some  of  the  simple  forms  of  acute  nephritis. 

The  so-called  primary  idiopathic  nephriiis  usually  oppoarr;  ratlier  sud- 
denly without  any  demonstrable  cause,  or  it  may  follow  a  marked  chill  ("  ne- 
phritis due  to  catching  cold  "),  The  first  symptoms  of  tl'.e  disenso  are  some- 
times insignificant,  hut  at  other  times  they  are  i]uite  severe — chills,  fever, 
renal  pain^  etc.  Sometimes  other  "  rheumatic  s\Tnptnms/"  such  as  angina  or 
articular  pains,  are  also  present.  Often  the  first  thing  which  attracts  the 
attention  of  the  patient  is  the  occurrence  of  cedema,  the  pufEness  of  the  face, 
or  slight  shortness  of  breath  due  to  hydrothorax.  Sometimes  the  first  symp- 
tom is  vomiting.  The  further  course  of  the  illness  may  be  niihl  or  severe. 
In  the  former  case  tiie  oedema  that  has  appeared  is  but  slight,  the  changes  in 
the  urine  (albuminuria,  hematuria,  etc.),  do  not  attain  a  very  high  degree, 
and  after  a  few  weeks  complete  recovery  ensues.  In  other  cases,  however,  the 
type  of  a  severe,  acute,  and  very  often  hemorrhagic  nephritis  develops,  with 
great  general  dropsy,  nnemia,  etc.,  which  in  three  or  four  weeks,  or  sooner* 
may  lead  to  death;  but  improvemeut  may  follow  in  spite  of  the  severest  symp- 
toms. Then  the  amount  of  urine  gradually  increases,  and  the  abnormal  con- 
stituents of  the  urine,  the  oedema,  and  the  other  morbid  symptoms,  gradually 
disappear.  Of  course,  it  is  often  a  long  lime  before  complete  recovery  ensues, 
since,  even  when  the  patient  feels  perfectly  well  suhjectively,  tJie  urine  may 
still  sometimes  contain  some  alhumen,  a  few  casts,  or  a  few  red  blood  corpus- 
cles. In  such  ca.ses  one  must  tfiiiik  of  the  possibility  of  a  transition  of  acute 
into  chronic  nephritis.  Not  infrequently  there  is  apparently  complete  recov- 
ery, but  several  weeks  or  months  later  there  appears  suddenly,  perhaps  after 
some  special  cause,  such  as  catching  cold,  or  overexertion,  or  some  febrile  dis- 
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ease,  a  fresh  attack  of  acute  nephritis   ("  acute  reciurrent   nephriti*,"  tii$ 

supra). 

The  nephritis  of  pregnancy  URually  Ix^gins  gradually.  Frequent  micton- 
tion  and  cedema  of  the  lower  extremities  make  tlicir  apijearance,  and  btfkdci 
these  tlierc  arc  often  nausea  and  even  vi)niiting.  Fretjuenily  those  erin])tani 
are  so  slight  that  the  changes  in  the  kidneys  arc  easily  overlookwL  If  n 
examine  the  urine,  however,  we  usually  find  it  quite  rich  in  alhufue%  bat 
com [>a natively  poor  in  morphological  elements.  The  sHglit  dediment  ounsifU 
of  liyaline  casts,  a  few  white  blood  corpuscles,  and  some  epithelium.  Only 
rarely  does  the  urine  assume  a  hemorrhagic  character.  If  stich  is  ihe  tmt^ 
we  liud  in  the  sediment  red  blood  colls  in  more  or  less  profusion,  and  ttnah^ 
times  a  considerable  amount  of  hematnidin  cry.stals  also,  AUtnrninunc  n*tim- 
tis,  with  the  corresjxjnding  disturbances  of  vision,  is  not  infrequently  observfi 

The  condition  described  almost  always  lasts  to  the  end  of  pregnancj.  !t 
the  cases  that  proceed  favorably  a  very  rapid  recovery  often  follows  aft^r  tA# 
birth  of  the  child;  hut  the  onset  of  echwptiia  gravidarum  is  to  be  dn*aded  ai 
a  not  infrequent  and  dangerous  complication.  It  begins  usually  shortly  befort 
or  during  labor,  and,  very  rarely,  only  a  short  time  after  delivery.  After 
mild  prodruiiial  t^ymptonis,  or  even  quite  suddenly,  violent  general  ooDfv)* 
giouB  develop,  during  which  the  child  is  usually  born.  A  rnor^.*  or  leai  p«^ 
sistent  cuina  follows  the  convulsions.  The  convulsions  may  be  very  frequeoth 
repeated.  Death  ensues  in  about  one  third  of  the  cases;  the  other  ctis«6  lua- 
ally  rei'over,  only  rarely  passing  into  chronic  nephritis.  The  pnigncNtis  is  still 
more  uufavorabtc  for  the  child  than  for  the  mother,  inasmuch  ns  Ibc  child 
dies  in  nearly  one  hidf  of  (he  raises. 

The  canscs  nf  eclampsia  have  not  been  entirely  cleared  np.  Some  tnthoH 
look  upon  it  as  a  real  uraemia.  Against  this  view  is  the  fact  Uiat  sometinns 
eclampsia  Hcvelops  without  a  previously  existing  albuminuria.  It  nur,  bow- 
ever,  in  itself  lead  to  a  mild  allmminnria.  It  is  probable  that  apecific  tone 
intluences  play  a  cnu?ntive  role  in  wlainpsia. 

The  prognosis  of  the  nephritis  of  pregnancy,  aside  from  eclaiopaia,  b  ia 
general  favorable.  Only  rarely  does  a  mild  albuminuria  persist  for  anr  Ifa;^ 
of  time  after  confinement.  Then  we  must  think  of  the  poaaibilitr  of  tbe 
duvelojinient  of  a  chronic  nopliritls.  The  possibility  of  recurrence*  to  tW 
event  of  subsequent  pregnancy  must  be  home  in  mind.  The  treatment  rfxmW 
be  according  to  the  general  principles  in  vogue  for  nephritis  (ruit  wff^) 
The  artificial  interruption  of  pregnancy  is  indicated  only  in  the  severer  ctaei 
More  definite  information  may  l>e  found  in  the  tcxt-l>ooks  on  "b  ■         -. 

The  anatomical  changes  in  the  nephritis  of  pregnancy  are  i,  .^r  twt 

striking  to  the  eye.  TJie  kidneys  are  usually  pale  and  but  liitle  cnkrfpid 
Under  the  microscope  we  usuiUly  find  a  slight  interstitial  aHiemn  and  d^ipai- 
erative  changes  in  the  epithelium.  Only  rarely  are  more  marked  aephritk 
ap[)earances  present. 

Acute  alroholic  nephritis  is  a  term  which  we  apply  to  that  form  of  tbf 
disease  which  we  have  repeatedly  observed  in  exceeaive  beer  drinkers — for  »- 
stance,  in  brewers.  The  appearance  of  the  disease  seems  to  be  favored  by  mift- 
cident  exciting  causes,  such  as  catching  cold,  but  beyond  this  it  ia  to  be  m 
garded  as  the  suddeu  development  of  a  renal  di^^ease  resultiiiir  from  the  XtiXit 
influences  of  alcohol  habitually  ingested.    There  is  a  rapid  and  great  derelop- 
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[tiient  of  general  drop&v-  Tlio  amount  of  urine  is  moderately  diminiehed.  Tlie 
rurino  contains  iiiut-h  albumen,  1ml  usually  RMnairis  rather  dear  and  contains 
Ho  blood.  A3  a  rule,  the  patients  are  oi>ese,  and  their  diseomfoit  is  great.  A 
favorable  teraiination  is  possible  under  suitable  treatment,  but  yet  there  is 
hftlwavrs  danger  of  a  transition  into  chronic  nepliritis. 

Diagnosis. — Acute  nephritis  can  he  overlookt'd  only  wjien  the  examination 

Lof  the  uritie  is  neglected  or  when  it  is  inipnietitahlti.     The  latter  sonietinies 

fhappens,  for  example,  when  the  patient  dueii  not  uuniu  under  observation  until 

iter  the  onset  of  severe  urseraic  B^iuptoms.     Otherwise,  however,  the  changes 

in  the  urine  always  furnieh  evidence  enough  to  recognize  the  rxiMetice  of  the 

Ltfection  of  the  kidneys.    We  can,  of  court:e,  decide  that  the  nejdiritia  is  acute 

jonly  by  coiisiideratiou  of  the  hintory.  the  leiiological  cniiditiont*.  and  the  whole 

(course  of  the  disease.     We  must  also  bear  in  mind  the  ])OHsihility  tliat  there 

imay  be  an  acute  e.vacerbation  in  a  chronic  nephriliH  that  has  already  existed 

for  a   long  time,  and   has  been  jKn-haps  without  eymptoins — acute  recurrent 

nephriti-s,  usually  tiemoiTliagic. 

Prognosis. — The  prngnoniH  of  acute  nepliritis  depends  in  many  cases  not 
only  upon  the  renat  affection,  Init  also  upon  the  underlying  primary  disease. 
Many  cases  of  primary  ne|*hritis  from  toxic  action,  or  exposure  to  cold,  and  also 
nuiny  cases  of  secondnry  nejiliritis  after  scarlet  fever,  in  pneumonia,  typhoid 
fever,  or  syphilis,  during  jircgnancy,  etc.,  recover  perfectly  in  a  short  time  or 
after  several  weeks,  according  to  the  severity  of  tlie  individual  case.  On  the 
other  hand,  hoft-ever.  it  must  ]»e  said  that  every  case  of  nephritis  must  Ik^  judged 
with  great  caution,  ]iart!y  because  it  may  be  the  starting-point  of  a  subsequent 
chronic  renal  disease,  ami  partly  because  dangerous  sequelie  nniy  sometimes  de- 
velop in  cases  that  at  first  are  apparently  mild.  The  dangers  of  acute  nephritis 
are  chiefly:  Tirst,  the  appearance  of  severe  general  dropsy,  especially  in  the 
internal  cavities  of  the  body.  Of  the  forms  of  dropsy  livdrothorax  is  the  most 
dangerous,  as  it  may  produce  sulTocation  by  comfiression  of  the  lungs.  Second, 
unemia,  esp*xially  in  its  severe  convulsive  forms,  with  high  temperature  and, 
finally,  cardiac  paralysis.  Third,  tlie  inilanumition  of  internal  organs,  among 
which  secondary  pneumonia,  in  particular,  is  a  frequent  cause  of  death,  while 
scH-ondary  pericarditis  and  peritonitis,  as  we  have  said,  are  seen  in  hut  very 
few  cases.  We  must  hear  in  mind,  liowever,  that  in  indivi<luals  otherwise 
healthy  the  severe  secpiela*  just  mentioned  may  also  be  recovered  from.  The 
most  extreme  dropsy  may  he  reabsorbed,  and  we  sometimes  see  recovery,  espe- 
cially in  children,  after  the  worst  ura'mic  faymptonis. 

Treatment. — With  regard  to  prnphylnxis,  the  reader  shnnbl  he  reminded 
that  in  all  diseases  which  experience  has  shown  to  be  prtme  to  lend  to  secondary 
nephritis — for  instance,  scarlet  fever — the  kidneys  should  Ik;  guarded  as  much 
as  possilde,  from  the  start,  by  suitable  diet  (milk)  ;  by  promoting  the  secretion 
of  the  kidneys  ("flushing  the  kidneys"),  by  administering  an  abundance  of 
liriuids,  such  as  mineral  waters,  milk,  and  lemonade;  and  hy  stimulating  the 
cardiac  activity  by  warm  clothing,  warm  baths,  and  rubbing  with  aleohol. 

If  nephritis  has  already  developed  we  can  scarcely  hope  to  influence  directly 
the  inlljimmMfory  process.  Tlie  remedies  recommended  for  this  purpose  are 
taunin,  uvu  ui*si,  fuchsin,  and  methylene  blue,  but  to  an  nnprejmlie^Ml  observer 
they  seem  absolutely  useless.  Strontium  lactate,  in  doses  of  J  gr.  (gm.  0.25) 
three  times  n  dnv,  in  powder  or  solution,  might  be  worthy  of  mention.  Several 
48 
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161181)16  observers  claim  to  have  seen  a  good  effect  upon  the  albaminnria  fron 
its  use.  We  expect  as  little  result  at  present  from  "  external  antiphlogistk-  " 
as  from  the  internal  remedies  mentioned — that  is,  from  local  bloodlettmi'. 
applications  of  ice  to  the  region  of  the  kidneys,  etc.  Only  in  the  rare  ai^ 
where  severe  pain  in  the  region  of  the  kidneys  comes  on  at  the  beginning  of 
nephritis,  in  an  otherwise  robust  individual,  are  we  at  present  justified  m 
trying  leeches  or  a  few  dry  cups.  The  warm  baths,  to  be  described  more  fully 
below,  have  perhaps  an  indirect  favorable  action  on  the  process  in  the  kidnei-. 
since  they  produce  a  hyperaemia  of  the  skin,  and  thus  lessen  the  flow  of  bU-i 
to  the  kidneys. 

Although  we  must  accordingly  admit  that  there  is  scarcely  any  remedy  at 
our  service  which  has  a  direct  therapeutic  influence  upon  the  diseased  kidnfv*. 
the  treatment  of  nephritis  may  nevertheless  produce  very  signiflcant  re>TiIt-. 
since  both  a  number  of  hygienic  measures  and  the  fulfillment  of  certain  svin:" 
tomatic  indications  are  of  the  greatest  importance. 

Among  the  general  hygienic  measures  we  must  mention  first  strict  confine- 
ment to  bed.  In  the  severe  cases  its  necessity  is  self-evident;  but,  even  in  ib 
milder  cases,  which  run  their  course  without  any  severe  subjective  symptoms 
constant  rest  in  bed  is  necessary  throughout.  In  this  way  we  not  only  avoiil 
the  imfavorable  action  of  cold  upon  the  external  skin,  but  we  also  stimulate 
the  activity  of  the  skin,  which  must  act  vicariously  for  the  kidneys  by  the  uni- 
form warmth  of  the  bed;  while  any  useless  muscular  exertion,  which  would 
tax  the  heart's  capacity  for  work,  is  also  avoided  by  staying  in  be<l.  In  p-u- 
eral  it  is  advisable  to  cover  the  patient  quite  warmly,  so  as  to  keep  him  in  a 
constant  slight  perspiration. 

The  regulation  of  the  diet  is  very  important.  All  those  foods  and  drink? 
which  may  irritate  the  kidneys  are  to  be  strictly  avoided,  especially  spioes.  vtrv 
sour  substances,  strong  tea  and  coffee,  or  alcoholic  drinks.  Milk  ha^  for  a 
long  time  proved  itself  to  be  by  far  the  most  suitable  and  host  f^xwl.  It  1. 1- 
won  for  itself  the  reputation  of  a  remedy  in  renal  disease,  and  the  ]n^<t  n-u  > 
have  often  been  seen  from  a  methodical  "  milk  cure  " — that  is.  from  ft'*-*!  r.j 
the  patient  almost  exclusively  with  milk.  The  great  aversion  of  some  patifr.:- 
toward  milk,  however,  is  sometimes  an  obstacle  to  its  use.  We  may  often  '•• 
aided,  then,  by  making  the  milk  more  acceptable  to  the  patient  by  the  aiMn  -r. 
of  a  little  coffee,  cocoa,  a  little  cognac,  or  soda  water.  Among  other  fo<>.l-  •• 
be  recommended  are  buttermilk,  milk  gruel  with  rice  or  groats,  and  l?-i:r 
gruel.  We  should  be  very  cautious  about  giving  meat  as  long  as  there  ir^ 
severe  symptoms.  Less  harmful  are  light  broths  made  from  pigeons.  fi'W'. 
or  veal.  We  should  also,  in  genera],  restrict  the  amount  of  eggs.  On  the-^^'- 
ical  grounds  a  restriction  of  the  amount  of  salt  ingested  is  to  l>e  reoomniemiri 
(vide  supra,  page  744).  As  a  matter  of  fact,  a  salt-poor  diet  is  ppeferal-;-. 
especially  in  cases  of  beginning  or  more  pronounced  QKlema.  Perhaps  :!=•■ 
frequently  tested  value  of  milk  depends  in  part  on  its  slight  salt  c<mteni-  A- 
regards  the  administration  of  liquids,  we  believe  their  abundant,  but  nm  -v 
cessive,  ingestion  to  be  advantageous  in  every  case  of  acute  nephritis.  .1:1  . 
despite  all  theoretical  objections,  even  when  dropsy  is  present.  For  K^v-r- 
ages,  besides  milk  we  may  give  Seltzer,  Wildinger,  or  Fachinger  wai4?r.  :■.*• 
lemonade,  and  other  watery  fruit  drinks.  Alcoholic  beverages  mu-t  U-  *r.- 
tirely  withheld,  or,  at  the  most,  we  may  allow  a  little  claret.     The  >in>nj'' 
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vines  are  given  only  when  the  heart  becomes  weak,  and  even  then  theif  use- 
fulness iti  dubious. 

The  chief  object  in  the  t^mptoniatic  treatment  consists  in  preventing  the 
injurious  results  of  tiie  defective  elimination  of  the  water  and  the  solid  con- 
stitufuts  of  tlie  urine,  or  in  rotnedying  these  results  if  tliey  have  occurred. 
Tliis  purjH^Jsc  fun  be  attaiiu'd  only  by  exciting,  as  far  as  [lossible,  the  ucttivity 
of  other  or^^aus  whicli  iu  this  respect  may  act  vicariously  for  the  kidnevB. 
The  Fkin  deserves  the.  first  attention  here,  through  which,  by  means  of  the 
sweat-glands,  large  amounts  of  water  and  also,  to  a  certain  extent,  the  solid 
ponstitueiit^  of  the  urine,  which  have  l>een  retained,  may  Ije  eliminated.  The 
diaphoretic  treatment  of  renal  diseases  has,  therefore,  been  generally  in  vogue 
for  a  long  time.  If  the  patient's  general  condition  permits,  we  always  begin 
with  it  as  early  as  possible,  even  before  there  have  Wn  any  tiigns  of  (edema, 
uriemie  symptoms,  etc.  To  produce  diajihorepis,  hot  baths  are  especially  use- 
ful and  also  hot  piacks.  The  fnrnicr  are  given  at  from  \}^°  to  lOO**  F.  (35"  to 
.38°  C),  or  even  hotter.  The  patient  stayn  about  n  ijuarter  or  half  an  hour  in 
the  bath,  is  then  rapidly  dried  somewhat,  wrapped  up  in  bed  in  a  previ(mt'Iy 
warmed  sheet,  and  well  covered  up  to  the  neck  with  blankets.  In  order  to 
make  the  proceiluresnmewhat  easier  for  the  palicnt.  it  is  a  ^nod  pbin  to  cover 
the  forehead  with  a  tiold  coni])nws,  always  to  wipe  the  sweat  carefully  from 
the  face,  and  fre([ueutly  to  give  a  little  swallow  of  fresh  enid  water.  The 
production  of  sweat  is  even  l>etter  excited  during  the  pack  if  tlie  patient  takes 
some  hot  drink,  hot  milk  with  soda  water  or  hot  elder  tea.  It  sometimes 
seems  to  aid  dinphnresis  if  nn  internal  dinphoreiie  he  given  at  the  same  time, 
the  best  being  o  to  tO  gr.  of  Dover's  [lowder  (gm.  0.3  to  0,5),  or  a  teuspoorifnl 
or  two  (5  to  10  e.c.)  of  liquor  ammonii  acetatis  [U,  S.  P.]  (sptrilyji  Mituh- 
Tpri)  in  a  cup  of  elrler  tea.  We  have  found  a  good  ruhlnng  of  the  whole  body 
with  dilute  warm  French  brandy  of  serviee  before  the  [mek.  The  j)aek  may  last 
two  or  three  hrmrs.  Of  hite  yrars,  partieulai'ly  iu  suvere  cases  with  marked 
dropsy,  we  have  almost  entirely  abandoned  baths,  and  iu  their  stead  employed 
with  the  bi*st  results  the  hot,  wet  jmck,  or  dry  lieat  (vide  infra).  For  the 
pack,  the  patient  is  com]>Iet<'ly  wrapped  up  in  a  hot,  wet  sheet;  on  both  sides 
are  arnmged  several  jugs  tilled  with  liot  water,  and  likewise  enveloped  in 
moist  cbdhs ;  then  the  patient  is  covered  with  several  «lry  blankets  and  is  given 
two  or  three  cups  of  some  hot  drink.  The  duration  of  a  pack  of  this  sort  is 
aVx)ut  two  or  three  hours.  Dry  heat  may  be  applied  either  by  special  appliances 
(sweat  boxes,  "  patent  sweat  beds  "),  or  by  the  simple  introduction  of  lieated 
air  under  the  bedclothes.  This  latter  method  is  the  most  eonvonient  and  re- 
liable. In  our  clinic  we  formerly  almost  exclusively  used  a  liimple  tin  pipe 
bent  at  an  angle  and  fastt'ued  upon  a  hoard,  with  its  upper  end  intr*:*duced 
under  the  hedelnthcs,  whii-h  should  he,  if  possible,  somewhat  raised  up,  while 
under  its  lower  opiii  end  a  lighted  alcohol  lamp  is  plac(Ml  u|iou  the  Hoor ;  the 
warm  air  rises  and  is  conducted  iK-neath  the  bedclothes,  where  the  heat  becomes 
so  great  that  the  upper  eml  of  the  pipe  must  nlwnys  be  wrapped  in  a  cloth 
wet  in  cold  water  (see  Fig.  98).  At  present,  on  account  of  its  convenience 
and  safety,  the  incandescent  electric-light  bath,  which  acts  as  a  most  excellent 
diaphoretic,  has  superseded  all  other  appliances.  Where  it  can  be  used,  we 
consider  it  as  one  of  the  most  useful  adjuvants  in  the  treatment  of  all  types 
of  nephritis. 
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In  this  way  we  succeed  in  many  cases  in  causing  a  conaidenihle  swwt,  m 
that  The  patient  loses  several  pound.-*  in  weight  at  i-ach  pack,  and  au  'Mi-ting 
dropsy  may  sometimes  be  made  to  disapi>ear  completely  lu  a  coni^iamtitr)^ 
short  time.  On  the  other  !mnd,  however,  we  cannot  deny  that  it  is  vctj  haA 
sometimes  to  make  patients  sweat,  even  when  there  is  wderua  of  the  akin,  tsd 


*-:\ 


Fig.  98. — Simple  hot-air  apparatus  for  diaphoresiA.     (ErlaogcD  Modicni  Cliair.k 

also  thttt  many  patient.**  do  not  bear  the=e  sweatinp  treatments  at  tlL  Thr 
latter  is  esp<»cially  true  if  the  patient  has  dyspnrea,  and  if  sign*  of  cardiac 
w(*akni-ss  have  alrearly  sot  in.  In  such  cases  we  should  employ  merely  warn 
batlis,  lirit'f  packs,  or  hot  alcohol  rubs. 

Of  internal  diaphoretics  there  is  still  one  remedy  to  be  mentioned,  tlie 
bydroclilurate  of  pilncarpin,  prepared  from  jaborandi.  This  !;»  Im'sI  emploro! 
ftuhcutaneoiisly,  i  to  Jj  gr.  at  one  dose  (gm.  0.01  to  0.02),  but  the  dnif?  mil 
also  be  given  internally  in  [m'IIs  in  the  same  dose.  lU  effect  consis-t*  in  ibr 
production  of  a  rather  profu.'^e  perspiration,  and  likewise  a  marked  incrrt* 
in  the  salivary  secretion,  which  latter  is  often  a  ^eat  annoyance  to  the  patiesit 
For  this  reason,  and  Jtecausc  it  sometimes  induces  cardiac  weakness,  pilorarpii 
is,  on  the  whole,  scaret'ly  to  \h*  rccommend(?d.  We  ourselves  employ  it  only 
occasionally  when  Ibu  hot  baths  are  not  used  or  when  they  do  not  have  a  art- 
isfactory  effect. 

Next  to  the  akin,  the  intestinal  mucous  membrane  is  the  organ  from  whiA 
we  may  soonest  expect  to  produce  a  vicarious  elimination  of  water,  aod  «l» 
of  urea.  It  is  sometimes,  therefore,  of  a  certain  service  to  prencribe  Anftk 
cathartics  in  nephritis  with  a  dimini.she<l  secretion  of  urine,  especially  if  tbrtr 
is  a  tendency  to  constipation,  besides  the  dropsy,  dyspnoea,  etc.  The  dnitit 
cathartics  chiefly  used  are  infusion  of  senna,  extract  of  colocynth,  gambo|$c  ta 
3-gT.  powders  (gm.  0.1),  tamarinds.  Epsrim  salts,  etc. 

Finally,  it  may  in?  asked  whether  wv  -jhould  not  excite  Uie  secretOTT  fiBW- 
tion  of  the  kidneys  themselves  by  the  exhibition  of  diuretics.  Certahity  ihf 
empkninent  of  vigorous  rliureties  is  opposed  by  the  eonsideration  that  •• 
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might  still  furtlRT  itritale  hiuI  LH>nsequentIy  damage  the  renal  epitliuliura. 
The  milder  diuri^ticg,  [larticiihirly  tht*  acL'tates  of  potassium  and  of  sodium^ 
in  dtx^i's  of  ahout  1  to  2.5  draiiims  (girj.  5  tu  10)  in  th*'  fmirse  of  twenty-four 
hours,  are  tisually  wHl  boriip  and  arc  ofton  ottifirnt.  l^'roni  diiireiin  in  doses 
of  gr.  vijsfi.  to  XV  (gill,  0,5  to  1)  thrice  daily,  and  the  rclatcii  reniediea, 
agurin,  theophylliu,  we  have  often  seen  good  results.  On  the  other  hand,  we 
would  warn  against  the  u^e  of  talonifl,  a^  very  disagreeable  symptoms  of  raer- 
carial  poisoning,  such  as  stomatitis,  are  apt  to  occur. 

If  extreme  dropsy  exists,  which  caunot  he  reduced  by  tlie  above-mentioned 
methods,  and  which  is  very  distressing  to  the  patient,  the  attempt  can  lie 
made  to  remove  the  dropsical  fluid  directly  by  mechanical  means  from  the 
subcutaneous  connective  tissue.  For  this  purpose  we  nsually  use  the  so-called 
Southcy  or  Curschniann  ca})itlary  trocnrs.  These  are  inserted  into  dependent 
Ijortions  of  the  dropsical  skin,  and  fastened  with  adhesive  plaster;  the  fluid 
gradually  trickles  away.  In  this  way  several  quarts  of  a'dematous  fluid  can  be 
withdrawn  in  twenty-four  hnurs*  nnd  groat  relief  often  given  to  the  patient. 
Instead  of  the  eapilbiry  trocars,  sotno  physicians  recommend  simple  srcarifica- 
tions  of  the  skin  made  longiindinally  in  the  depi'iulmt  ]>Hrt.s  (scrotum  and 
posterior  surface  of  the  thigh  and  calf).  From  these  the  drop?^ical  fluid  is 
allowed  to  escape  into  pads  made  of  peat  (gauze),  or  similar  substances.  Ab- 
solute antisepsis  and  asepsis  are  demanded,  for  there  is  a  great  tendency  to 
erysijvelatous  inflammation. 

When  uraifraia  is  threatening,  and  often  even  when  it  has  broken  out,  we 
may  try  to  produce  au  elimination  of  the  injurious  products  of  tissue  meta- 
morphosis from  the  Ijody  in  Ihe  well-known  ways  above  described,  by  sweating 
or  drastic  purgatives.  Besides  this,  the  urfcmic  syniptmjis,  however,  often 
demand  a  special  symptomatic  treatment.  If  very  violent  and  frequent  unemic 
convulsions  appear,  we  consider  it  advisable  to  try  to  suppress  the  attacks  by 
chloroforming  the  patient.  At  any  rate,  it  seems  to  us  to  U^  better  to  use 
chloroform  m  unemia  than  to  give  narcotics  internally,  because  with  this  wo 
can  watch  the  action  of  the  remedy  better,  especially  with  regard  to  the  pulse 
and  respiration.  Chloroform  is  also  generally  used  by  the  obstetricians  as  the 
main  remedy  in  the  eclampsia  of  pregnancy.  If  the  attacks  are  not  very  fre- 
f|iicTit,  hut  if  there  is  nuirked  somnolence  or  coma,  tepid  baths  with  cold  shower 
bath^  arc  nf ten  employed  with  distinct  advantage.  Cool  l>ath?*  are  also  service- 
able when  there  is  a  great  increase  of  the  temperature.  If  we  are  treating  a 
robust  individual  with  a  full  pulse,  and  during  severe  unemia  there  is  a  de- 
cided redness  or  cyanosis  of  the  fiyco,  venesection  may  bo  indicated.  This 
sometimes  has  a  striking  and  instant  effect,  as  has  lately  been  contirmed  by 
various  observers.  Great  attention  is  to  be  paid  to  the  condition  of  the  heart. 
As  soon  as  the  pulse  becomes  small  and  weak,  energetic  stimulants,  such  as 
etrophanthns  or  subcutaneous  injections  of  camphor,  must  be  used.  If  the 
signs  of  cardiac  Mcakness  appear  before  the  beginning  of  severe  unemic  symp- 
toms, digitalis  prepiirations  (digalen,  etc. )  must  he  uficd.  Through  their 
action  in  raising  the  blood  pressure — it  being  advisable  under  some  circum- 
stances to  combine  acetate  of  po1a.ssium  with  them — free  diuresis  sometimes 
comes  on,  and  with  it  a  disappearance  of  the  danger  from  unemia;  but  mean- 
while we  must  watch  for  symptoms  of  the  toxic  action  of  digitalis.  The 
tincture  nervina  BestuchetEi  [nearly  equivalent  to  the  tincture  of  the  chlorid 
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of  iron,  U.  S.  P.]  may  also  be  sometimes  used  to  adrantage  in  ursemia.  We 
are  not  apt  to  interfere  with  uraemic  vomiting  or  uraemic  diarrhea,  becauise 
these  symptoms,  as  we  have  said,  are  to  be  regarded  as  a  form  of  self-help  by 
the  organism.  Only  when  such  symptoms  are  very  distressing  do  we  gire 
cracked  ice,  morphin,  opium,  cocain,  chloroform,  etc.  If  the  voniitus  contain? 
ammonia,  it  is  a  good  plan  to  give  10  or  15  drops  of  dilute  hydrochloric  acid 
in  water  several  times  a  day.  An  abundance  of  liquids  is  always  to  Ik?  [ire- 
scribed  upon  the  appearance  of  unemic  symptoms,  because  in  this  way  it  i? 
probable  that  the  poisonous  blood  is  diluted  and  also  the  excretion  of  the  toxin- 
promoted.  We  would  also  briefly  mention  here  that  in  severe  neph^iti^  with 
lasting  anuria  and  threatening  or  already  developed  ur»mia  (especially  in  th? 
eclampsia  of  pregnancy),  the  bold  attempt  has  repeatedly  been  made  to  (rw 
the  swollen  kidney  tissue  from  its  internal  pressure,  and  thus  to  restore  thf 
suppressed  urinary  secretion  by  operative  splitting  of  the  kidney  capsule  unii 
decapsulation  of  the  kidney.  This  therapeutic  measure  has  as  yet  receivM 
little  support,  although  a  number  of  surprisingly  good  results  have  been  of*- 
tained.  At  any  rate  the  ingenious  suggestion  of  Edebohls  deserves  further 
consideration. 

In  severe  cases  the  patient's  dyspnoea  often  demands  prompt  relief.  If  the 
dyspnoea  be  caused,  or  at  least  increased,  by  hydrothorax,  and  we  do  not  >uc- 
ceed  in  removing  the  hydrothorax  in  any  other  way,  it  is  necessary  to  evacuate 
it  by  puncture.  In  acute  nephritis,  indeed,  we  may  hope  by  this  mean.<  soim^ 
times  to  preserve  the  patient's  life  until  improvement  sets  in.  Great  a?*ite^ 
must  also  be  relieved  by  tapping.  Against  "  renal  pneumonia  *'  our  reme*lie* 
are  powerless.  Tepid  baths,  shower  baths,  and  wet  packs  sometimes  procure 
relief.  In  "unemic  asthma  "  morphin  injections  may  act  beneficially.  If  pul- 
monary a'dema  ensues,  the  heart  again  is  chiefly  to  be  considered!.  We  may 
try,  besides  the  remedies  already  mentioned,  large  mustard  plasters,  baths.  an»l 
acetate  of  lead. 

We  accordingly  see  that  many  remedies  are  at  our  service  in  the  treatm-'n: 
of  nephritis,  the  choice  of  which  in  the  individual  case  must  be  coinniittfi  :■> 
the  personal  judgment  of  the  physician.  In  the  main,  we  should  always  U-/ n 
with  the  necessary  hygienic  measures,  and,  if  possible,  with  a  metho,lii-jl 
diaphoretic  treatment,  and  govern  ourselves  otherwise  by  symptomatic  ind'i  i- 
tions.  After  recovery  has  set  in,  great  caution  is  still  necessary  for  a  l':..' 
time.  The  patient  must  guard  against  physical  overexertion,  errors  in  *\u-\ 
and  exposure  to  cold.  Preparations  of  iron  are  to  be  prescribed  when  tluTv  i- 
a  secondary  anfpmia. 

In  regard  to  the  influence  of  the  onset  of  an  acute  nephritis  on  the  tr»*:ii- 
ment  of  the  primary  disease,  we  may  mention  that  cold  baths  an.*  in  j:»*nt'r;i! 
not  to  ho  freely  used,  as  in  typhoid  fever  with  nephritis,  but  still  thev  nia\  '- 
tried  if  they  are  otherwise  urgently  desirable.  We  would  also  su<r.srest  t!i.i: 
certain  internal  remedies,  especially  calomel  and  salicylic  acid,  must  U*  u^^i 
only  with  great  caution  when  there  is  nephritis. 
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CHAPTER    III 

THE    St^CHROMC    AND    CHRONIC    FORMS    OF   NEPHRITIS,    WITH   THE 
EXCEPTION    OF   THE   GENUINE    CONTRACTED    KIDXEY 

(CAronic  Diffuse  .Vephriti*.  Chronic  Parenchj/matous  \rphriHit,  Chnmic  Hemorrhagic  Nvphritit, 
Larue    While   Kidney,   Secondary   Coniracted  Kidney) 

iEtiolo^. — While  the  acute  nephritis  described  in  the  preceding  chapter 
nins  its  conrsp  in  several  dnys  or  woekii,  and  nnlv  rarely  extends  mcr  some 
month*,  we  will  now  speak  of  inflammatory  degenerative  affections  of  the 
kidneys  which  last  at  least  several  months,  and  often  go  on  for  a  year  or  two. 
The  tonn  **suUaeuto"  or  *' subehronic  *'  is  chosen  for  the  cases  that  last  a 
comparatively  ^hort  time.  As  we  must  once  more  repeat,  there  is  no  sharp 
limit  in  this  respect. 

In  regard  to  the  ^iiolog^-  of  these  forms  of  nephritis,  they  do  arise  from  an 
acute  nephritis,  but  this  is  quite  rare.  Formerly  such  an  origin  was  erroneously 
regarded  as  the  rule,  and  this  is  the  reason  why  the  changes  in  the  kidney  in 
these  eases  were  described  as  the  "  second  stage  of  Bright's  disease  "  (Frerichs). 
The  English  clinical  ohservcrs  Wilks  and  Johnson,  whom  IJartels  followed  in 
CJennany.  first  pointeil  out  the  fad  that  in  most  cases  the  disease  shows  a 
chronic  eliaracter  from  the  start,  and  that  we  can  only  exceptionally,  as  after 
scarlet  fever,  rwcigtiize  an  acute  *'  first  stage."  The  name  "  chronic  paren- 
chymatous neitliritis,"  since  frequently  used,  is  chosen  entirely  from  practical 
reasons,  inasmuch  as  it  briefly  states  the  distinction  from  the  genuine  con- 
tracted kidney;  but  it  is  incorrect  in  principle,  as  will  be  shown  from  the 
deseriptiiiii  of  the  anatoniieal  eonditions  later.  It  is  more  correct,  tfierefore, 
to  einplny  the  term  "chronic  ditTuse  nephritis/'  [)eejHise  we  have,  iti  fact, 
to  deal  with  what  is  essentially  a  chnmic  universal  or  ilitfuse  disease  of  the 
kidneys,  as  contrasted  with  t!ie  **  c*ontractcd  kidney"  in  which  there  are 
always  bits  of  normal  tissue  interspersed  between  the  numerous  separate  foci 
of  disease. 

If  we  look  ff>r  the  letiological  conditions  in  cases  that  have  a  chronic  course 
from  the  Ix'ginriing,  we  can  often  discover  nothing  definite  at  all.  The  disease 
fieems  to  have  developed  "  of  itself*  in  previously  healthy  persons.  Most  prob- 
ably we  have  here  some  toxic  or  infectious  agency  that  acts  on  the  kidneys, 
whose  iletection.  however,  is  at  present  impossible.  A  certain  importance  seems 
sometimes  to  belong  to  frei^|uenl  ex|)Osure  to  cold  and  wet,  to  damp  dwellings, 
and  the  like.  That  hard  drinkers,  partinilarly  lieer  drinkers,  are  especially 
liable  to  nephritis  seems  to  the  author  indul)ituhle,  because  of  his  personal  ob- 
servations {ridr  ^upro).  Of  course,  one  will  alwnys  in<|uire  particularly  about 
previous  attacks  of  acute  nephritis,  and  about  other  diseases  (tuborculosid, 
syphilis,  malaria)  ;  but  still  it  is  in  only  a  Binall  number  of  cases  that  a  definite 
wtiology  can  be  demonstrated. 

Persons  in  early  middle  life  are  most  frequently  affected  by  the  disease,  and 
men  more  often  than  women.  In  cliildreu  and  old  people  the  disease  is  quite 
rare. 

Pathological  Anatomy. — There  is  no  essential  distinction  between  the  ana- 
tomical lesions  of  the  kidney  in  acute  and  in  chronic  nephritis.     The  changes 
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that  are  seen  in  ijolh  are  essentially  the  same,  only  they  develop  and  exttod 
more  slowly  in  the  chronic  forms;  and  they  also,  during  their  longer  darshoti. 
lead  to  certain  bequelai  in  the  kidney,  which  cannot  develop  at  all  in  icuic 
nephritis,  owing  in  part  to  the  lack  of  time.  Even  in  chronic  nepbritii  Um 
individual  cusej;  dilTer  from  one  another  in  many  respects.  First  thie  andtba 
that  histological  process  is  especially  prominent,  and  thus  lends  certain  perol- 
larities  to  the  macroscopic  appearance  of  the  kidneye.  Certain  tequela*— «bA 
as  contractions — have  also  <Jcvi*lQ[)cd  hut  little  in  many  cases  ihnl  tnan  ead 
fatally,  hut  they  develop  far  more  in  other  cases  of  longer  duration.  Heiux  it 
happens  that  we  can  quite  well  regard  certain  anatomical  forms  thai  are  mole 
frequently  observed  as  types,  although  we  must  never  lose  sight  of  tkv 
important  fact  tliRt  there  is  a  pathological  unity  in  all  these  forms  And  lypa. 
Then  we  shall  not  lose  the  clew  to  the  understanding  of  the  morbid  proccMif 
the  individual  case  does  not  always  harmonize  with  the  s<'hcuie  of  the  tat- 
books. 

We  distinguish  the  three  following  chief  anatomical  types  of  subchionif 
and  chronic  nephritis: 

1.  Chronic  Hemorrhagic  Nephritis  in  the  Form  of  the  L.iroe  to 
OR  Vaiuegatkd  Kidney. — The  kidney  is  at  least  of  normal  sire,  and  often  i 
little  or  a  good  deal  enlarged.  It  feels  firmer  than  normal ;  its  cap^nle  i«  oftai 
adherent  to  the  surface  in  some  places.  The  surface  looki»  either  nnifonnlva 
more  gray-red  or  more  mottled,  while  dark-red  spots  alternate  with  lighter 
gray  or  even  yellow  spots.  The  red  spots  on  the  surface  cannot  lie  whoOr 
wiped  off,  and  thus  they  prove  to  be  hemorrhages.  The  gray  or  yelloirptni 
correspond  to  the  aniemic  or  fatty-degenerated  portions.  On  section,  the  cortical 
substance  is  usually  wider  than  normal,  its  normal  houndarj*  is  obliteratid, 
and  its  color  is  a  uniform  gray-red^^  or  mottled  and  striated. 

Under  the  microscope  we  find  in  part  the  same  changes  as  in  acute  nephriti* 
— parenchymatous  and  fatty  degeneration  of  the  epithelium,  ca.-ls  or  henxtf- 
rhages  in  the  uriniferous  tubules,  inflammatory  oMlema  or  grannlar  infiltntimi 
of  the  interstitial  tissue,  the  capsules  of  the  glomeruli  sometime*  thickeonL 
the  epitlieliuiii  of  the  glonu'ruli  sometimes  proliferated  or  de.fqui&mated,  tit. 
The  special  chara(!teristic  of  this  chronic  form,  in  contrast  with  acute  nephritiK, 
is  that  in  many  places  a  coniplL'te  destruction  of  the  uriniferous  tnbolee  btf 
occurred,  and  that  a  genuine  iuterstitial  connective  tissue,  more  or  1«9S  rick 
in  cells,  has  taken  their  place.  In  this  lies  the  anatomical  evidence  of  tb«  kiQfV 
duration  of  the  disease,  since  the  two  processes — l)oth  the  complete  airop!i3f  <if 
the  epithelium^  and  especially  the  secondary  proliferation  of  connective  twrti 
— of  course  need  a  certain  time  for  their  development.  The  atrophy  and 
consequent  proliferation  of  connective  tissue  usually  predominate  in  some 
while  in  others  nothing  but  fresher  inflammatory  and  degenerative 
are  perceived. 

2,  The  Inflammatory  Fatty  Kidney,  oh  the  Laboe  White  Kixofll 
{yellow  would  be  more  exact). — In  this  form  of  chronic  nephritis  the  kidn^  ii 
usually  enlarged,  or  at  least  of  normal  size.  Its  outer  surface  is  smrioth  umI  d 
a  yellow  or  an  alternating  yellow  and  gray-yellow  color  throughont.  The 
broader  cortical  substance  shows  a  yellow  and  usually  somewhat  mattleA 
appearance,  while  the  pyramids  almost  always  appear  consideroblj  reddsHl* 
Hemorrliages  are  also  almost  always  present  in  this  form,  usually,  of 
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in  smaller  niinil>ers  than  in  the  vari^ated  kidney,  but  they  are  sometimes 
quite  alnindant,  as  in  the  homorrhagic  fattj^  kidney. 

Tlie  mitToscofif  shows  the  great  affinitv  between  this  form  of  nephritis  and 
ihe  precedin<^-  We  have  almoi-t  precisely  the  same  changes,  including  always  a 
partial  destruction  of  renal  tissue  with  a  subsetjuent  incrcai?c  of  interstitial 
connective  tissue.  The  macroscopic  ajjpearance  of  the  kidney  is  due  to  the  fact 
that  it  is  anaemic,  and  that  the  fatty  degeneration  preponderates  iu  the  epi- 
thelium. It  is  worthy  of  note  that  in  these  kidneys  marked  changes  in  the 
gloznendi  are  urtually  present. 

3.  The  Secondary  Coktracted  Kidney. — While  in  the  two  forms  of 
nephritis  thus  far  described  the  outer  surface  of  the  kidney  is  still  smooth,  and 
the  kidney,  on  the  whole,  is  somewhat  enlarged,  we  have  to  do  here  with 
kidneys  of  about  normal  size,  on  who?e  surface  there  are  granulations,  which 
as  yet  are  slight,  but  which  still  are  already  plain.  This  granulation  signittes 
nothing  more  than  that  the  destruction  of  the  renal  tissue  has  here  advanced 
furthtr,  and  that  the  newly  formed  connective  tissue  has  in  part  under^ione 
cicatricial  contraction-  These  kidneys,  therefore,  rejjresent  a  later  stage  of  the 
two  forms  first  niinicd.  They  usually  come  under  objivrvation  when  the  nephritis 
has  lusted  about  u  year  and  a  half  or  two  years,  or  even  souiewhnl  longer.  The 
first  beginnings  of  granulation  may,  of  course,  show  themselves  earlier,  while, 
on  the  other  hnnd.  when  the  process  lasts  a  longer  time,  a  completely  contracted 
kidney  may  develop. 

The  color  of  these  kidneys  is  usually  reddish  or  mottled,  the  red  spots  corre- 
Bponding  to  the  sunken  atrophic  parts,  and  the  gray  or  yellowish  spots  to  the 
elevated  parts.  Yellow  kidneys,  however,  may  also  show  at  times  decided 
granulations.  Microscopically,  we  find  already  marked  atrophy  of  the  renal 
parenchyma,  with  a  corresponding  increase  of  the  interstitial  connective  tissue. 

Formerly  these  kidneys  were  called  the  ''transition  between  the  second 
and  third  stages  of  Bright's  disease/'  As  follows  from  the  above,  they  are  to 
be  regarded  only  as  a  more  advanced  form  of  chronic  nephritis.  Since  the 
kidneys,  in  spite  of  tlieir  granulation,  have,  on  the  whole,  a  normal  size,  we  can 
infer  from  this,  and  from  the  clinical  course,  that  they  were  previously  enlarged. 
Therefore  the  name  of  "secondary  contracted  kidney"  is  quite  suitable,  in 
opposition  to  the  genuine  contracted  kidney,  which  represents  a  much  more 
chronic  form  of  renal  atrophy.  In  the  latter  the  contraction  takes  place  in  an 
extremely  clirnnic  manner  in  a  kiiiney  which  was  previously  normal,  while  in 
the  '*  secondary  contracted  kidney  "  the  cicatricial  process  develops  in  a  kidney 
which  was  previously  the  subject  of  diffuse  disease. 

Of  other  pathological  lesions,  apart  from  the  changes  in  the  kidney,  we  will 
mention  here  only  the  hypertrophy  of  tin?  left  ventricle,  which  is  found  (vide 
infra)  in  all  the  above-mentioned  forms  of  nephritis.  The  chronic  parenchym- 
atous nephritis  without  cardiac  h>'pertrophy,  assumed  hy  Hartela  in  his  time, 
does  not  exist.  Such  cases  were  probably  instances  of  unrecognized  amyloid 
disease.  Exceptionally  it  may  happen  that  when  a  patient  witli  chronic 
nephritis  is  very  much  debilitated  and  enfeebled,  the  cardiac  hypertrophy  is 
not  developed. 

Clinical  History. — Only  in  the  cotnparBtively  rare  cases  when  the  renal 
affection  begins  acutely,  do  the  symptoms  of  chronic  nephritis  follow  imme- 
diately on  the  first  acute  stage.    In  most  cases,  however,  tlie  disease  develops 
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slowly  and  gradually  from  the  start,  as  we  have  said,  so  that  it  is  usually 
impossible  to  determine  accurately  the  moment  when  the  disease  begins.  Still. 
we  may  assume  that  the  onset  is  decidedly  more  rapid  in  chronic  diffuse 
nephritis  than  in  genuine  contracted  kidney. 

The  first  signs  of  the  disease  consist  of  certain  general  symptoms — palii»r. 
dullness,  loss  of  appetite,  nausea  and  headache,  and  later  of  oedema.  Tlie 
latter  is  often  the  first  symptom  which  sends  the  patient  to  the  physician, 
since  in  the  beginning  he  is  apt  to  pay  little  attention  to  the  symptoms  fim 
named.  The  oedema  usually  appears  first  in  the  ankles  and  legs,  more  rarily 
at  an  early  period  in  the  face.  It  often  disappears  at  first  after  a  nightV  rr^t. 
but  always  develops  afresh  during  the  day,  gradually  increasing  in  intensity. 
The  patient  himself  now  sometimes  notices  a  change  in  the  urine,  eitlior  an 
abnormal  color  or  cloudiness  or  a  diminished  amount.  The  accurate  examini- 
tion  of  the  urine  by  the  physician  first  establishes  the  diagnosis. 

In  regard  to  the  more  special  symptomatology  of  chronic  nephritis,  ve 
meet  exactly  the  same  symptoms  as  have  been  described  in  tlie  preceding  chap- 
ter on  acute  nephritis.  The  characteristic  distinction  is  based  merely  upon 
the  whole  course  of  the  affection  and  the  order  of  development  of  the  differ- 
ent symptoms,  and  not  upon  the  symptoms  themselves. 

The  urine  almost  always  is  diminished.  Of  course  the  figures  vary  con- 
siderably both  in  different  cases  and  at  different  times  in  the  same  case.  X 
small  amount  of  urine,  10  to  25  ounces  (300  to  700  c.e.)  a  day,  is  almost  al- 
ways an  unfavorable  sign,  while  a  free  diuresis  signifies  an  absorption  of  m 
■dropsy  and  an  improvement  of  the  condition.  There  is  also  a  persistent  in- 
crease in  the  amount  of  urine  when  the  chronic  nephritis  passes  into  a  ?tt- 
ondary  contracted  kidney.  Under  such  circumstances  the  daily  amount  of 
urine  may  rise  to  1,500  or  2,000  c.c.  or  more. 

The  specific  gravity  of  the  urine  is  often  increased  to  about  1.015  to  I."'.*", 
corresponding  to  the  amount  of  alhumen  and  of  other  solid  constituent>.  I* 
is,  of  course,  correspondingly  lower  when  there  is  a  more  abundant  eliminati"!: 
of  water  by  the  kidneys. 

The  amount  of  albumen  in  the  urine  is  quite  marked  in  all  severe  tas'-. 
being  one  third  to  three  fourths  of  its  volume.  It  amotmts  to  about  one  ar.1 
one  half  to  three  per  cent  by  weiglit,  so  that  the  patient's  daily  loss  of  al'u- 
men  may  reach  0.5  to  1  ounce  (gm.  15  to  30). 

The  examination  of  the  sediment,  wliich  is  usually  abundant,  is  of  v..t 
greatest  importance  for  tlie  accurate  determination  of  the  form  of  iht*  ana- 
tomical changes  in  the  kidneys.  Above  all,  the  question  arises  as  to  the  pr"*- 
ence  or  absence  of  blood  in  the  urine.  If  almndant,  hematuria  may  U*  Pf-'- 
nized  by  the  naked  eye  from  the  color  of  the  urine.  The  detection  of  >MiA.>r 
amounts  of  blood  can  be  made  only  by  the  aid  of  the  microscope.  It  >:^-r 
witliout  saying  that  the  amount  of  blood  in  the  urine  varies  consiih-nti.ly  ::i 
the  different  cases,  and  in  the  same  case  the  urine  often  contains  miuh  u.-> 
i)loo(i  durin<T  certain  periods  in  the  course  of  the  disease  than  at  other  tiiit*^ 
The  ]>ortions  of  urine  passed  at  different  times  taken  separately  often  <h* 
quite  marked  variation  in  this  respect;  the  day's  urine  usually  contains  iv.-> 
hhnnl  than  the  night's.  From  the  detection  of  renal  hemorrhages,  of  x-'^nr^ 
in  connection  with  other  symptoms,  we  can  always  make  with  certainty  t  e 
4lia<rnosis  of  a  "  chronic  hemorrhagic  "  nephritis. 
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In  iiuist  i-ntres  casts  are  quite  abundant  in  the  Fcdiniont  of  tin-  uriut*,  but 
uaturullv  llieir  amount  and  vurioty  uiidcrgn  very  great  variations  iu  diiTer- 
eut  L*ai?vs  and  at  ditfort'iit  tiines  in  the  samt*  case.  Tlu'V  are  the  direct  sii^ti 
of  the  pres(.'nce  of  an  iritlauumitory  exudative  process  iu  the  kidneys,  although 
the  deposits  on  the  casts  are  more  important  for  the  diagnosis  of  the  special 
iorni  of  renal  disease  than  are  tlie  casts  themselves.  Those  formed  constitu- 
nts  of  t]ie  sediment  are  most  characterit^tic  in  this  respect  which  point  di- 
rectly to  the  ])roce8!*es  of  fatty  degeneration  in  the  kidneys:  the  fatty  t^ranules 
and  fatty  granular  cells,  free  or  attached  to  the  casts.  The  number  of  tiiese 
elements  is  esj>ecially  great  in  the  chronic  inflammatory  fatty  kidney,  the 
*'  large  while  kidney.'*  The  usually  clear,  nonhemorrhagic  urine  may  in  some 
cases  have  even  a  fatty  lustrous  surface,  lienal  cpitheliun»  is,  on  the  wliole, 
more  rarely  present  in  the  sediment  in  chronic  nephritis  than  in  acute,  but  it 
occurs  in  some  eases. 

Of  the  otlier  symptoms,  the  one  that  usually  must  strikes  the  eye  is  dropsy. 
It  usually  comes  on,  as  we  have  wiid,  in  the  beginning  of  the  disease,  and 
slowly  or  rapidly  reuches  a  great  extent  and  intensity.  A  medium  or  even 
a  high  degree  of  gojieral  dropsy  riuiy  oflen  perrtist  almost  unchanged  for 
months.  In  other  eases  it  shows  either  spontunefuis  variations  or  variations 
influenced  by  treattnent ;  it  decreases  for  a  time  only  tn  increase  anew.  The 
severer  and  more  coTuj>arativoly  acute  the  ease,  the  greater  in  general  is  the 
dropsy.  Iu  the  more  chronic  cases,  in  secondary  contracted  kidney,  its  in- 
tenfiity  may  be  slight  for  a  time  or  even  permanently.  The  dropsy  may  even 
he  absent  in  some  cases*  as  we  learn  especially  from  the  oliscrvationa  reported 
by  Wagner  under  the  name  of  ''chronic  hemorrhagic  Bright's  disease  without 
tt'deina  "  {ritl^  infra).  In  regard  to  the  different  localiznticms  of  the  dropsy, 
and  to  dro]>sy  of  the  internal  cavities,  hydrothorax,  ascites,  and  hydroperi- 
cardinm,  and  their  results,  the  same  holds  true  as  in  acute  nephritis. 

Of  the  internal  organs,  the  condition  of  the  heart  lays  claim  to  the  most 
interest.  In  all  oases  of  chronic  nephritis  in  which  we  do  not  have  to  do  with 
especially  weak  and  run-down  patients,  who  cannot  save  the  necessary  nu- 
tritive material  for  the  formation  of  a  cardiac  h>'pertrophy,  we  find  a  pro- 
nounced and  often  a  very  marked  hyjjertrophy  of  the  left  ventricle,  either 
with  or  without  a  coexisting  dilatation  of  its  cavity.  The  detecti(m  of  cardiac 
hypertrophy  during  the  patient's  life  is  sometimes  dilficult,  especially  when 
there  is  general  dropsy,  but  the  diagnosis  can  usually  be  correctly  made  with 
proper  attention  to  the  ahnonnally  tense  radial  pulse,  the  accentuated,  valvu- 
lar aortic  second  sound,  and  the  displacement  outward  of  the  apex  beat,  or 
at  lea.?t  its  increased  titrength.  We  often  find  in  the  cadaver,  and  can  some- 
time? make  out  during  life,  a  hypertrophy  of  the  right  ventricle  (vide  supra, 
page  74'^). 

A  second  important  sequel  of  chronic  nephritis  consists  of  the  changes  in 
the  retina — ^allnimirmric  retinitis.  Although  very  rare  in  acute  nephritis, 
tliese  changes  are  present  in  the  majority  of  the  eases  of  this  class.  Some- 
times tiie  patient's  subjective  visual  dislurhanee  (dimness  of  vision,  defects 
in  the  field  of  vision)  points  to  a  disease  of  the  retina,  hut  the  existence  of 
disease  can  he  established  with  certainty  only  by  ophthalnioscopic  examina- 
tion. TJie  albuminuric  retinitis  usually  appears  on  both  sides.  It  generally 
begins  with  a  mild  optic  neuritis;  then  in  most  cases  we  find,  first,  retinal 
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hemorrhages,  and,  second,  white  spots  and  streaks,  especially  in  the  vicinity 
of  the  optic  nerves.  The  origin  of  the  spots,  which  may  appear  and  di>a(>- 
pear  again,  is  not  yet  entirely  clear.  At  any  rate,  they  are  circumscribed  faiiy 
degenerations  of  the  special  retinal  elements.  The  degree  of  amblyopia  'le- 
pends,  of  course,  chiefly  upon  the  localization  of  the  changes,  whether  in  the 
macula  lutea  or  other  parts. 

We  need  say  little  in  regard  to  the  other  83rmptoms,  since  they  agree  es- 
sentially with  those  of  acute  nephritis.  The  general  anaemia  is  very  ]*p^ 
nounced  in  many  cases,  but  it  is  less  marked  in  the  very  chronic  forms.  Tiie 
cerebral  symptoms,  especially  the  headache  and  the  mild  vertigo,  may  depend 
in  part  upon  the  cerebral  anaemia;  otherwise  they  are  due  to  unemia  {ride 
infra).  Cerebral  hemorrhages  have  been  observed  in  a  very  few  cases.  Hem- 
orrhages on  the  inner  surface  of  the  dura  mater  are  more  frequent,  but  thev 
are  usually  without  clinical  significance.  The  mouth,  larynx,  and  pliarynx 
usually  show  nothing  particular,  except  accidentally  complicating  inflamma- 
tions. We  must,  however,  remember  the  occasional  oc-currence  of  a  very  *ii- 
tressing  or  even  dangerous  cedema  of  the  soft  palate,  or  of  the  arytffn<>- 
epiglottic  ligaments — oedema  of  the  glottis.  Forms  of  bronchitis  an*! 
pneumonia  occur  similar  to  those  seen  in  acute  nephritis.  Bronchitis  and 
chronic  oedema  of  the  lungs  also  make  their  appearance  in  the  more  advanced 
stages  of  the  disease,  as  a  result  of  cardiac  insufficiency.  Finally,  we  must  re- 
member the  hindrance  to  respiration  from  hydrothorax,  and  also  from  ura-mic 
dj'spnoea.  The  changes  in  the  heart  have  already  been  spoken  of.  Endwur- 
ditis  or  pericarditis  may  occur,  but  they  are  very  rare. 

As  to  digestive  disturbances,  loss  of  appetite  is  a  very  common  symptom. 
Very  persistent  vomiting  is  usually  to  be  regarded  as  a  chronic  unemic  symp- 
tom. The  bowels,  as  a  rule,  are  constipated,  but  there  may  also  be  severe 
diarrhea,  as  in  acute  nephritis.  In  severe  cases,  especially  in  the  la^t  Ai-^y 
of  the  disease,  ulcerative  and  dysenteric  processes  have  repeatedly  l>eon  ■  - 
served  in  the  large  intestine  and  tlie  ileum.  Peritonitis  may  occur,  but  u  i^ 
at  all  events  extremely  rare.  The  liver  and  spleen  usually  show  no  [r- 
culiarities. 

Ura'mic  symptoms,  both  of  the  milder  chronic  variety  and  ah^^  in  th^i: 
severest  acute  form,  may  come  on  at  any  time,  although  they  do  nt't  by  a:' 
means  attain  their  full  development  in  all  cases,  and  are  somewhat  rarer  T:.:in 
in  genuine  contracted  kidney. 

The  temperature  remains  normal,  as  a  rule,  as  long  as  it  is  not  intluen.ri 
by  complicating  inflammations,  or  l)y  the  appearance  of  uriemia. 

Course,  Duration,  and  Termination  of  Chronic  Nephritis. — In  ironeral.  *  - 
whole  course  of  chronic  nephritis  presents  quite  a  great  uniformitv.  T;;e 
different  symptoms  may  show  certain  variations  within  long  pori(Hl>.  but  *.'? 
patient  often  presents  almost  the  same  appearance  day  after  day  for  m'»n'  * 
The  duration  of  the  disease  varies  greatly,  from  three  to  six  month-!,  in  v^ 
snhjuute  cases,  to  two  or  three  years,  or  even  more,  in  the  very  chronic  i-a*--. 
The  cases  of  long  duration  are  almost  all  cases  of  secondary  cimtractC'l  k::- 
noy.  'I'liry  sometimes  show  in  their  clinical  relations  the  transition  fron.  i^ 
cnlar*rtMl  to  the  granular  kidney,  since  the  picture  in  many  of  its  detail-  • 
more  like  that  in  the  genuine  contracted  kidney:  the  oedema  deireaM^-.  ■: - 
appears  completely,  or  at  least  continues  in  a  lesser  degree;  the  amount    :' 
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ine  l>ecoraes  more  al>undant,  and  I  lie  .-ipeoific  gravity  ami  tlie  amount 
it  alljumeu  beeoine  oorresporuiin^ly  less.  The  comlition  tlius  lasts  for  a  long 
ame  until  it  grows  worse  again,  through  ura*mia  or  disturbance  of  the  com- 
tnsation  in  the  heart. 
The  final  termination  of  chronic  nepliritis  is  in  most  cages  unfavorable, 
[n  the  ^veru  forms  dfath  enyues  in  from  three  months  to  a  year,  either  in 
msequence  of  general  drop**y  or  from  urteniia»  from  complicating  inflauima- 
ions  etc.  Tlie  comlitionti  when  ihe  nephritis  goes  on  to  secondary  contraction 
ire  comparatively  more  favorable,  inasmuch  as  the  patient  may  then  lind  liim- 
ilf  in  a  tolerable  state,  for  a  time  at  least.  Complete  recoveries  doubtlei^s 
•ur  in  chronic  nephritis,  but  they  are  rare.  The  longer  the  disease  lasts 
jyond  the  first  six  months  the  leas  likely  is  recovery.  The  development  of 
M'ondary  contraction  may  simulate  recovery,  or,  at  any  rate,  the  subjective 
;ondition  o£  the  patient  may  he  almost  ])erf'ect.  Even  after  signal  improve- 
lent,  however,  relapses  are  always  to  be  feared.  There  are  even  genuine  acute 
fattflck-i  in  the  ronrse  of  chronic  nephrilts. 

Different  Forms  of  Chronic  Diffuse  Nephritis.  Diagnosis. — By  means  of 
careful  examination  of  tlie  urine  in  all  suspicious  cases — for  example,  those 
presenting  cedenia,  amemia,  and  simihir  symptoms — we  may  in  general  l)e 
certain  of  making  a  correct  diagnosis  oJ'  c!ironic  nephritis,  hut  all  experienced 
observers  will  acknowledge  that  the  diagnosis  of  the  particular  form  of  chronic 
nephritis  is  difficult  and  uncertain,  even  wlien  the  examination  of  the  case 
is  most  painstaking.  Still,  the  following  schematic  resume  may  at  least  fur- 
nish some  indications: 

Chronic  Hemorrhagic  Nephritis  (large  varfegated  or  mottled  kidney). — 
Duration  from  six  to  eighteen  months.  Urine  hemorrhagic;  usually  quite 
rich  in  red  blood  corpuscles  and  casts.  (Kdema.  C'anliac  hypertrojihy. 
Retinal  cluingcs.     Qtiite  fre<piently  urnMuiii. 

htfi(umntt(ory  Fafhj  Kitlticif  (large  white  kidney). — Duration  also  six  to 
eighteen  mouths,  but  usually  somewhat  shorter  than  in  the  preceding  form. 
Urine  not  at  all,  or  only  slightly,  hemorrhagic.  Frequently  many  white 
blood  corpuscles,  and  especially  signs  of  fatty  degeneration  in  tlie  kidneys, 
fatty  granular  cells,  fat  drops  in  the  urine,  etc.  Large  amount  of  albumen 
in  the  urine.  Marked  oedema.  Cardiac  liypertrophy.  Very  often  retinal 
changes.     Death  by  urjemia  frequent. 

Serondari/  Contrfifipd  K\dnt*y. — Tjonger  duration  of  the  disease,  from  a 
year  and  a  half  to  throe  years.  At  first  tiie  svmptoms  of  the  preceding  forms; 
later,  urine  more  abundant,  less  oedema,  etc.  Deftth  from  an  increase  of  the 
dropsical  symptoms  due  to  cardiac  insuiticiency,  uriemia,  etc. 

Chronic  Hemorrhagic  Nephritis  without  (Edema. — This  form  has  been 
alreadv  mentioned  (page  7C7),  but  it  should  receive  somewliat  further  con- 
sideraiion.  Up  to  this  time  it  has  been  too  little  regarded,  altliough  we  our- 
selves have  observed  not  a  few  cases  of  this  variety  of  chronic  nephritis.  The 
disease  has  a  rather  chronic  course.  For  a  long  time  the  patient  is  but  slightly 
inconvenienced,  particularly  if  he  has  good  care.  The  urine  is  usually  quite 
abundant,  and  contains  very  little  albumen,  but  has  always,  or  almost  always, 
small  amounts  of  blood  niLxe<i  with  it,  and  this  continues  for  many  months  or 
even  longer.  From  time  to  time  there  will  appear  a  more  or  less  considerable 
ImMiialuria,  so  that  tlie  urine  has  an  abundant  dark,  brownish-red  sediment. 
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This  is  especially  likely  to  occur  if  the  mode  of  life  has  been  indiscreet,  but  it 
may  also  happen  without  exciting  cause.  The  urinary  sediment  is  com[)Oiied  of 
red  blood  corpuscles,  some  of  which  are  entire  and  some  already  disinte^rrated 
together  with  a  moderate  number  of  hyaline  casts.  The  latter  usually  have  ivd 
blood  globules  or  granules  of  hematoidin  and  detritus  adherent  to  them.  The 
amount  of  urine  temporarily  diminishes,  but  it  soon  increases  again.  Liiile.  if 
any,  increase  in  the  size  of  the  heart  can  be  demonstrated ;  oedema  is  entirely 
absent,  nor  have  we  yet  observed  retinitis  in  association  with  this  form  of  ne- 
phritis. Uraemia  does  occur,  but  it  is  rare.  The  course  of  the  disease  h  very 
tedious,  as  we  have  said.  Whether  recovery  may  take  place  is  uncertain.  I'a- 
ally  apparent  recovery  is  followed  by  the  sudden  appearance  of  a  fresh  hemor- 
rhage. It  is  probable  that  in  most  cases  the  final  result  is  a  secondarv  con- 
tracted kidney. 

With  regard  to  the  aetiology  of  this  form  of  chronic  nephritis,  it  i;  oar 
opinion  that  in  most  cases  there  is  a  chronic  septic  infection  or  intoxication; 
at  any  rate,  it  is  noticeable  that  such  patients  not  very  infrequently  give  t 
history  of  some  suppurative  process. 

Treatment. — The  treatment  of  chronic  nephritis  corresponds  in  all  its  de- 
tails so  closely  to  that  of  acute  nephritis  that  we  can  refer  almost  entirely  to 
the  preceding  chapter. 

The  main  thing  here  also  is  regimen  and  symptomatic  treatment.  The 
patient  must  always  keep  himself  vvarm,  wear  flannels,  or  stay  in  l>ed.  The 
diet  must,  in  general,  conform  to  the  rules  prescribed  in  the  discussion  of  acute 
nephritis.  For  a  time  we  may  try  a  diet  in  which  milk  predominates.  A  dit^ 
lacking  in  salt  is  particularly  indicated  in  the  cases  witli  a  tendency  to  a^ilenii. 
It  is  always  advantageous  to  give  an  abundance  of  liquids,  except  that  altt>!i'ilic 
beverages  should  be  avoided  so  far  as  possible.  It  is  well  to  pay  careful  atten- 
tion to  the  skin — bathing,  or  sponging  with  warm  water  and  alooliol.  VrA-r 
some  circumstances  climatic  treatment,  in  Italy,  Egypt,  etc.,  are  indiratt-i  n 
the  more  chronic  forms.  We  see  good  results  occasionally,  in  j»artioular,  iT--v.i 
the  warm,  dry  climate  of  Upper  Eg}'pt ;  but  we  must  not  expect  too  imu:.  "i 
this  kind  of  treatment,  which  generally  involves  great  sacrifices. 

The  treatment  of  dropsy  follows  entirely  the  methods  previously  dfMT;>-'i. 
and  so  does  the  treatment  of  any  ura?mic  symptoms.  If  there  is  iKTsi-t-Ti: 
ha'maturia,  ergotin  may  he  tried,  Imt  it  seldom  seems  to  do  any  irtx^l. 

If  the  graver  symptoms  of  nephritis  are  absent,  we  confine  oursflvt'>  t'  i 
general  dietetic  treatment,  prescribing  warm  baths,  massage,  and.  if  anitn.ii 
be  present,  preparations  of  iron.  In  cases  of  this  character,  such  batiu-  a? 
Briickenau,  Wildungen,  and  sea  baths  may  be  recommended. 


CHAPTER    IV 


CONTRACTED    KIDNEY 


(Genuine  Contracled  Kidney.     GranulaT  Atrophy  of  the  Kidney.     Oranular   Kidney.    Chrcnac 

Interstitial  NephrUit) 

Definition  and  iEtiology. — The  genuine  contracted  kidnev  i!>  the  w^vt.x   ' 
an  extremely  chronic  and  very  slowly  but  constantly  progressive  atrophv  of  th* 


CONTRACTED   KIDNEY 


t   /I 


I 


xenal  tieeue.  The  term  '*  clironic  iiophritin  "  is  also  ueed  for  contracted  kidney, 
but  the  special  inilaiiiinaLory  ]>ic)cej;?08  ure  very  subordinate  Iicil'.  for  the  uiia- 
toniical  cliange  consists  ui^fiuially  in  uotluni^  but  a  rtini[)le  dcjjonerative  atrophy 
of  the  renal  pareneliymn,  and  in  a  c-orrnpponding  gradual  incrcape  of  the  intcr- 
Btitial  connective  tissue.  Frnni  ii  ^'niTiil  ptitholoi^icnl  ]u>int  of  view  the  process 
is  to  he  regarded  as  wholly  analogous  to  the  corresponding  rhangea  in  the  liver 
in  cirrliosis  of  that  organ,  in  the  sj>innl  rord  in  the  ehronie  di^grnenitions  of 
the  different  systems  of  iiJjors,  etc.  In  all  tlicse  eases  we  liavc  a  primary  de- 
struction of  the  special  tissue  elements  as  a  result  of  some  deleterious  action, 
and,  following  a  general  pathological  law  (Wcigert),  a  |>artial  rejilaeeuiciU  of 
the  parts  destroyed  hy  a  newly  formed  cicatricial  connective  tissue. 

In  the  "genuine"  contracted  kidney  the  atrophy  of  the  renal  parenchyma 
Ijcgins  in  a  previously  henltfiy  kidney,  ('ell  after  cell  of  e])ilheliuni,  i-let  after 
islet  of  tissue,  are  slowly  attacked,  wliile  other  parts  still  remain  intact.  It 
was  therefore  an  error  of  the  older  patliologists  to  regard  tlie  contracted  kidney 
as  the  *'  third  stage  of  Bri^ht*s  disease,"  as  if  every  granular  kidney  were  tirst 
found  in  the  stage  of  acute  inflammation,  and  tiien  passed  into  the  stage  of 
chronic  enlargement,  and  lastly  into  that  of  contraction.  This  theory,  of 
course,  suits  certain  cases  in  pnrt,  for  clironic  nephritis  at  least  may  often 
finally  paps  into  contraction,  hut  these  '*Fcconilary  contracted  kirlneys  "  {vide 
supra]  can  clinically,  and  almost  always  anatomically,  be  differentiated  from 
the  genuine  contracted  kidneys.  The  contracted  kidney  may  arise  from  an 
acute  nephritis  in  some  cases,  and  careful  investigation  indicates  that  such 
cases  are  not  very  rare;  but  then  the  jtrocess  hardly  ever  }>asses  through  the 
three  stages  ntenlioned  ahove,  for  the  aeute  nephritis  apj)arcntly  recovers.  A 
slight  remnant  of  it  is  left — a  little  fire,  as  it  were,  :niohlering  under  the  ashes; 
its  work  of  destruction  advances,  wholly  in  Recret,  and  perhaps  only  after  many 
yeare  do  the  symptoms  of  a  pronounced  renal  contratitinn  a[i|)ear. 

If  we  inquire  into  (lie  causes  which  produce  the  iilro[)hy  of  the  renal  tissue 
in  the  ordinary  easw  nf  contracted  kidney,  which  are  chronic  from  the  first, 
we  are  very  often  unahle  to  make  out  any  special  a-tiology.  Of  course,  one  of 
the  first  things  to  consider  in  this  disease  is  cluMiiicnl  or  toxic  agents,  whclhor 
these  are  intrrHluced  directly  as  HKch  into  the  \Mdy,  or  whether  they  are  manu- 
factured in  the  body  because  of  abnormalities  in  metabolism,  or  as  a  result  of 
infectious  processes. 

Experience  teaches  us  that  there  are  three  chemical  substances  in  He  men- 
tioned which  may  favor  the  development  of  contracted  kidney:  alcohol,  lead, 
and  uric  acid.  Chronic  alcoholism  is  often  to  he  regarded  ns  the  most  probable 
cause  of  renal  contraction,  especially  in  people  who  have  **  lived  well  "  other- 
wise, and  have  Ivecome  corpulent.  In  these  cases  contracted  kidney  is  to  be 
viewed  aa  a  sort  of  atrophy,  due  to  wearing  out,  or  to  strain.  It  is  dilllcult 
to  decide  how  much  influence  rihould  be  ascrilK?d  to  the  alcoliol  itself  ami  how 
much  to  the  excessive  ingestion  of  f<x)d.  The  fjpecific  etfect  of  alcohol  is  al- 
most indubitable  in  those  cases  in  which  contracted  kidney  and  he|mtic  cir- 
rhosis are  both  present,  a  combination  repeatedly  observed.  The  connection 
between  contra<'ted  kidney  and  chronic  lead  poisoning,  in  typesetters,  painters, 
etc..  is  also  iiie(Hitestable.  It  is  a  remarkable  circumstance,  and  one  not  yet 
fully  explained,  that  in  these  cases  we  \ery  often  see  at  the  same  time  genuine 
gout   iarthriiii^  uradca  aainrnina).     If  we  make  careful   inquiries  into   the 
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hi^itory  and  previous  symptoms  of  the  patient,  almost  invariably  we  will  be 
able  to  determine  that  previously  attacks  of  genuine  articular  gout  have  oc- 
curred. Gout,  however,  alone,  without  any  coexisting  chronic  lead  poirjoninp. 
often  leads  to  the  development  of  contracted  kidney,  "  gouty  kidney/'  in  whuh 
we  probably  have  to  do  with  the  noxious  action  of  an  abnormal  amouot  of 
uric  acid  on  the  renal  parenchyma;  but  it  always  seems  to  be  especially  un- 
favorable to  have  an  accumulation  of  several  injurious  factors — for  instance, 
lead  poisoning  associated  with  chronic  alcoholism. 

Infectious  influences  are,  probably,  first  to  be  considered  in  those  case 
where  the  contracted  kidney  can  be  referred  to  a  former  acute  infectious 
nephritis,  as  after  scarlet  fever.  We  may  also  mention  here  the  appearand  of 
contracted  kidney  sometimes  observed  after  severe  acute  articular  rheumatism. 
We  may  perhaps  imagine  a  similar  connection  in  the  cases  where  contracted  kid- 
ney is  found  combined  with  chronic  endocarditis  (valvular  heart  disease),  or 
with  chronic  arthritis  not  of  gouty  origin.  Of  the  chronic  infectious  disea^s. 
which  sometimes  have  a  connection  with  the  origin  of  contracted  kidney,  we 
may  mention  malaria  and  syphilis.  The  latter  ought  especially  to  be  consid- 
ered more  than  it  is  at  present,  because  we  may  have  either  an  immediate  aoiif»D 
of  syphilitic  toxins,  or  a  renal  atrophy  as  the  result  of  a  specific  disease  of  the 
renal  arteries. 

We  must  here  devote  a  little  time  to  a  consideration  of  the  connection  be- 
tween contraction  and  primary  disease  of  the  vessels,  which  has  been  much 
discussed.  It  is  true  that  we  often  find  general  arteriosclerosis,  and  aL*o 
atheroma,  especially  in  the  renal  arteries,  in  the  bodies  of  persons  who  have 
died  from  contracted  kidney,  but  this  frequent  coincidence  cannot  be  remark- 
able in  such  cases,  because  contracted  kidney  is  seen  chiefly  in  elderly  per^ON 
and  those  in  whom  atheroma  of  the  arteries  is  also  a  very  common  symptom. 
The  theory  advanced  by  the  English  authors.  Gull  and  Sutton  and  otht'>. 
that  the  vascular  disease,  "  arteriocapillary  fibrosis,"  always  reprc?<'nt>  tii'- 
primary  process,  to  which  the  renal  atrophy  is  only  seoondari*.  is,  Ijowov*-- 
utterly  untenable.  We  often  find  the  most  pronounced  contraction  of  i'> 
kidneys  without  any  vascular  changes  sufficient  to  explain  the  atrophy;  sr.i 
where  tlie  hitter  can  be  found  in  the  small  renal  arteries,  we  usually  have  nnt  i 
primary  hut  a  secondary  process — namely,  the  well-known  obliterating  arU'rir:-. 
wliicli  '\^  seen  in  almost  all  chronic  inflammations  and  degenerative  atropiii- 
of  various  organs. 

Of  course,  it  cannot  he  denied  that  primary  disease  of  the  arterites  in  t'  ■ 
kidneys  may  check  the  flow  of  blood  to  certain  portions  of  the  tissue,  an-i  :  :> 
occasion  secondary  atrophy  in  limited  areas  (arteriosclerotic  contractnl  ^.  - 
ncy).  just  as,  for  example,  interstitial  myocarditis  results  from  primarv  .i'- 
tcrio^clcrosis  of  the  coronary  arteries.  This  is  particularly  true  of  the  ><»<ai  -i 
senile  kidney — that  is,  the  granulated  kidney  of  old  persons,  due  to  ather n.- 
atoiis  clian^res  in  tlie  ])Iood  vessels,  and  perhaps  also  certain  other  t-SM-  ■: 
ncjihritis  ;.uhse(iiK'nt  to  syphilis,  and  especially  the  rare  cases  of  uniia:*:.u 
contracted  kidney,  which  have  been  seen  chiefly  in  association  with  syphili-. 

Finally,  we  have  yet  to  call  special  attention  to  the  fact  that  we  not  in:V- 
queiitly  observe  cases  of  contracted  kidney,  more  particularly  in  youuirer  ;-■  '- 
sons  jind  in  women,  in  which  the  most  careful  investigation  fails  to  ds-  "' 
any  caii-al  factor,  and  the  disease  appears  to  develop  altogether  spontam-ouvv 
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We  are  inclined  to  ascribe  these  cases,  at  least  in  part,  to  a  cougenital  lack  of 
power  of  resistance  in  the  tissues  of  tlte  kidney.  Kidntjys  of  this  character 
e  not  equal  to  the  ordinary  i'uuctioiml  duinauds  ou  thum  for  any  length  of 

e.  In  a  certain  sen^e  wo  may  well  cnnjpare  such  castas  of  *'  primary  pro- 
ive  atrophy  "  of  the  kidneyrf  to  "  progrct^pivo  muscular  atrophy  '';  al!  the 
readily  as  our  own  experience  shows  that  a  family  or  hcrediUry  prcdis- 
posilinn  ran  sometime.s  he  tuikIc  out  in  t^uch  enses  of  renal  disease.  Even  in 
cages  in  wliich  it  is  certain  that  extraneous  causes  are  involved,  we  must  always 
take  into  consideration  the  individual  predisposition  and  the  power  of  resist- 
ance of  the  tissues. 

Wilh  relation  to  the  age  and  sex  of  patients  with  contracted  kidney,  it  has 
dy  been  repeatedly  stated  that  the  dii^ease  occurs  mainly  in  later  life. 

e  explanation  of  this  fact  lies  in  the  peculiar  eircmnstances  which  occasion 
the  renal  process.  For  the  same  reason,  also,  the  male  sejc  is  much  oftener 
attacked  than  the  female;  yet  the  causes  which  lead  to  contracted  kidney  are 
80  numerous  that  it  is  easy  to  understand  why  thu  disease  is  not  infrequently 
seen  even  in  younger  individuals  and  in  women.  Contracted  kidney  does  occur 
in  children^  though  rarely.  In  all  cases  in  youthful  persons  we  must  make 
careful  inquiry  as  to  any  previous  attack  of  acute  nephritis,  subsequent  perhaps 
to  scarlet  fever,  diphtheria,  or  measles. 

The  relations  of  contracted  kidney  to  amyloid  disease  of  the  kidney  (so- 
called  amyloid-LM>ntraeted  kidney),  and  to  chronic  disease  of  the  urinary 
passages,  particularly  of  the  pelvis  of  the  kidney,  will  be  discussed  later  in  the 
appropriate  ehapters. 

Pathological  Anatomy. — In  tlie  ^''^i^iTte  contraction  of  the  kidney,  both 
kidneys  are  always  diminished  in  about  the  same  degree.  Their  size  is  some- 
times reduced  to  one  half  or  even  one  third  of  the  normal,  so  that  it  is  almost 
difficult  to  find  the  little  kidney  in  the  very  nbunilant  and  thick  fatty  capsule 
that  is  often  present.  The  kidneys  feel  firm  and  dense,  and  show  on  their 
fiurface  a  very  phiin,  enarsc  or  finr,  uniform  or  irregidar,  grnniihition.  On 
pulling  off  the  somewhat  thickened  fibrous  capsule,  these  granulations  become 
more  prominent,  and  the  capsule  usually  adheres  quite  firmly  to  the  depressed 
portions.  The  raised  portions  are  almost  always  darker  and  redder — that  is, 
richer  in  blood — than  the  lighter  and  grayer  depressions.  Whether  the  whole 
kidney  appears  more  reil  or  more  white  depends  only  upon  the  amount  of  blood 
in  the  organ,  and  there  is  no  reason  for  separating  the  "  small  red  ''  from  the 
''small  white''  contracted  kidney. 

On  section  of  the  contracted  kidney  we  find  the  cortex  very  thin,  and  pale 
atrophic  streaks  alternating  with  the  darker  portions.  The  pyramids  are  also 
rather  jimall,  and,  as  a  rule,  are  darker  than  the  cortex.  In  the  pelvis  of  the 
kidney,  which  is  often  somewhat  dilated,  tliere  are  sometimes  a  number  of  uric- 
acid  concretions.  Striated  urtc-acid  infarctions  in  the  pyramids  are  a  very 
characteristic  mark  of  the  gouty  contracted  kidney.  The  microscope  shows  an 
advanced  destruction  of  the  renal  parenchyma,  whicli  is  replaced  by  a  cicatri- 
cial connective  tissue  in  which  the  nuclei  are  still  numerous  or  else  have  al- 
ready become  scanty.  We  can  always  make  out  signs  of  degeneration  and 
atrophy  of  the  epithelium,  and  the  foruiution  of  casts  in  the  uriniferoue  tubules 
which  still  remain,  but  which  are.  already  diseased.  Atrophy,  thickening  of 
the  capsule,  etc.,  are  found  in  many  of  the  glomeridi.  The  uriniferoi 
40 
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that  are  still  preserved  in  pome  plact^  are  often  in  part  dilated.     We 
here  go  more  fully  into  the  manifolri  hii^tological  details,  especially  the  U 
tion  of  cysts,  the  changes  in  tlie  vessels  (vide  supra),  the  deposition  of  lime 
salts,  cte.     Hemorrhages  are  only  very  rarely  present. 

Thus  the  eontracted  kidney  may  be  regarded  as  the  form  of  chnmk 
nephritis  with  by  far  the  longest  course  (lasting  from  three  to  five  years,  ud 
even  much  longer),  and  also  the  form  with  the  widest  extent.  Its  e^jciit 
nature  can  in  no  way  be  contrasted  with  "  chronic  parenchyxjiatou*  nephht 
as  a  "chronic  interstitial  nephritis";  for  we  always  find  interstitial  pr< 
in  the  former,  which  have  reached  a  far  higher  degree  in  the  contracted  kit 
only  hecaune  the  hIow  atrophy  of  tissue  is  compatible  with  a  much  longer  di 
tion  of  life,  and  hence  can  attain  a  much  greater  extent. 

The  anatomical  changes  in  the  other  organs  of  the  body  besides  the  kidi 
will  be  spoken  of  in  eonneetiou  with  the  symptomatology  of  contraclefl  kii 

Clinical  Symptoms. — Except  in  the  comparatively  rare  cases  where  we 
refer  the  origin  of  a  contracted  kidney  to  a  previous  acute  or  chronic  nepln 
the  clinical  symptoms  of  contracted  kidney  develop  as  gradually  an<l  insidioi 
as  the  anatomical  process  itself.     There  is  no  doubt  that  a  contraction  of 
kidney  may  cxi.st  for  years  without  calling  the  patient's  attention  to  hi:^  di-^i 
by  a  single  serious  subjective  symptom.     This  is  evident  from  the  chance 
covcries  on  autopsy  of  a  contraction  of  the  kidney  in  people  who  have  lost 
lives  in  some  other  way,  but  especially  from  the  eases  where  tJie  severest  s 
toras,  such  as  urtemia.  cerebral  hemorrhage,  etc,,  which  often  lead  inimedia 
to  death,  sudilcniy  come  on  in  persons  previously  ivgardwl  as  perfectly  heal' 
while  the  autopsy  shows  a  quite  far  advanced  contraction  of  the  kidney  as 
special  cause  of  these  symptoms.    The  less  prominent  the  subjective  syinp 
of  renal  contraction  are  in  the  earlier  stages  of  tlie  disease,  the  more  we  s 
consider  the  obje<:tive  changes,  which  in  fact  lu^ually  permit  the  diagnosis 
the  disease  rjuite  early  on  careful  examination  of  the  ]>atient. 

The  condition  of  the  urine  is  most  important  in  this  respect.  As  soon  a; 
changes  have  taken  place  in  the  epithelium  in  different  parts  of  the  kidneys. 
the  results  previously  spoken  of  must  make  themselves  manifest  in  the  s 
tion  of  tlie  urine,  although  still  in  a  sliglit  degree,  and  the  diseased  porti 
will  secrete  a  urine  diminished  in  amount  and  in  solid  constituents,  but 
taining  albumen.  Since,  however,  many  normal  uriniferous  tubules 
glomeruli  are  still  present,  and  since  the  whole  process,  as  we  have  seen,  de- 
velops only  very  slowly,  the  body  gains  time  for  the  development  of  one  of 
those  apt  compensatory  arrangementn  M-hich  we  recognize  in  so  many  patholog- 
ical processes,  and  which  we  must  regard  in  a  teleological  sense.  This  oom- 
pengatory  process  consists  of  an  increase  in  the  arterial  pressure,  coming 
as  gradually  as  the  renal  contraction  itself,  and  constantly  increasing,  and 
a  hypertrophy  of  the  left  ventricle  dependent  uptm  it.  The  blood  theref 
courses  through  the  many  normal  glomeruli  of  the  contracting  kidney  un 
an  increased  pi*es6ure,  and  the  consequence  is  that  in  these  portions  the 
tion  of  the  urine,  especially  of  the  water,  is  much  more  abundant.  It  is 
sible,  also,  that  the  iueipieut  disease  of  the  glomerular  walls  tends  to  inc 
their  permeability,  and  thus  contributes  to  the  polyuria.  At  any  rate,  it  is 
fact  that  in  cases  of  contracted  kidney  there  is  usually  an  abnormally  la 
amount  of  pale,  watery  urine  of  low  specific  gravity,  containing  merely  a  t 
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pi  albumen  (originating  from  the  diseased  portions  of  the  organ).  The  daily 
lioiint  of  urine  is  often  70  to  120  ounces  (2,000  to  3,500  c.c.)  or  more;  the 
trine  looks  light  vi:llow  and  clcijir,  rotitains  scarcely  any  morphological  con- 
ituentB,  has  a  specitic  gravity  of  1.010  to  1.005  or  even  lower,  and  gives,  on 
leating,  only  a  slight  precipitate  of  albumen,  the  amount  excreted  in  the 
renty-fonr  hours  being  about  0.5  to  1  drachm  (gra.  Z  to  5).  On  careful 
licroscopical  examination  of  the  urine,  we  usually  succeed  in  finding  a  few 
lyalinc  cast^,  which  only  exceptionally  may  be  more  abundant.  The  urine 
ilso  frequently  contains  some  white,  and  more  rarely  a  few  red,  blood  cor- 
raecles.  In  rare  but  definitely  attcstetl  cases  it  may  happen  tliat  for  a  time, 
ir  even  during  the  main  part  of  the  di.sease,  the  urine  contains  no  albumen  at 
II,  or  only  a  trace  of  it.  This  is  probably  explained  by  the  fact  that  the 
liscased  glomeruli  hiive  wholly  ceased  secreting,  and  that  therefore  the  urine 
secreted  only  by  the  healthy  portions  of  the  kidney.  As  to  the  cliaiacter  of 
the  urine  in  arteriosclerotic  contracted  kidney,  vide  infra. 

It  is  apparent  of  how  great  significance  this  abundant  secretion  of  water, 
as  a  result  of  the  ahnornially  high  blood  pressure,  must  be  for  the  whole  morbid 
process;  ioTy  in  spite  of  the  renal  disease,  there  is  now  absolutely  no  retention 
of  water  in  the  hotly,  and  we  therefore  understand  why  there  is  often  no  a-dema 
in  contracted  kidney,  even  after  a  course  of  years.  The  secretion  of  the  solid 
constituents  of  the  urine  is  not  quite  in  such  a  favorable  condition  as  the 
secretion  of  w'ater.  It  is  self-evident  that  the  percentage  of  the  former  de- 
creases with  the  increased  amount  of  urine,  but  the  whole  amount  of  urea, 
uric  acid,  phosphoric  acid,  etc.,  eliminaled  is  also  at  times  somewhat  less  than 
normal  in  relation  tn  the  food.  This  diminution,  however,  is  not  very  groat, 
iiH  h)ng  atJ  the  work  of  the  heart  is  snfTicient,  and  at  certain  times,  especially 
in  the  earlier  periods  of  the  disease,  a  uornml  amount  may  be  secreted.  We 
accordingly  see  that  the  s,>ini)toms  dependent  ujxin  tui  accumulation  of  the 
urinary  constituents  in  the  blood  do  not  appear  at  all  for  a  long  time.  Thus 
it  happens  that  the  patient  may  still  feci  perfectly  well  up  to  a  tinu^  when 
the  objective  examtnation  of  the, urine  inrlicates  marked  pathological  ehiinges. 
Many  patient*?,  of  course,  notice  the  polyuria,  but  often  tio  special  attention 
is  paid  to  it,  and  it  is  attributed  to  drinking  a  good  deal  of  fluid.  The  patient 
gets  accustomed  to  it,  even  if,  as  often  happens,  he  has  to  pass  his  urine  much 
more  frefjucntly  than  formerly,  and  even  during  the  night. 

We  need  not  go  into  detail  here  in  regard  to  the  special  causes  of  cardiac 
hypertrophy  (compare  page  710).  It  was  with  regard  to  contracted  kidney 
that  Traube  advanced  his  mechanical  theory  of  cardiac  hypertrophy,  which, 
however,  rested  upon  the  considerations  previously  mentioned,  and  therefore 
was  properly  replaced  by  the  chemical  theory,  which  was  also  very  applicable 
to  this  form  of  renal  disease.  In  its  clinical  relations  it  is  an  important  fact 
that  the  cardiac  hypertrophy  causes  no  subjective  symptoms  at  all  as  long  as 
the  heart  can  sufhce  for  the  work  put  upon  it  without  strain,  a  condition 
which  is  perfectly  analogous  to  that  of  any  fully  compensated  valvular  disease. 
We  can  usually  recognize  the  condition  correctly  only  by  a  careful  physical 
examination  of  the  heart  and  the  vascular  apparatus,  although  in  contracted 
kidney  the  percussion  and  palpation  of  the  heart  are  often  rendered  difticult 
by  a  coexisting  pulmonary  emphysema.  We  can  often  perceive,  however,  the 
displacement  and  the  increased  strength  of  the  apex  beat,  the  -extension  of 
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the  cardiac  dullness  to  the  left,  and  almost  invariably  the  abnnnnal  letttmci 
of  the  radial  pulse  and  the  accentuation  of  the  aortic  second  sound.  In  l^ 
later  stages  of  the  di^mee  a  lu^pertrophy  of  the  right  ventricle  is  oftm  tAM 
to  that  of  the  left  (compare  page  742).  Complete,  or  almost  complele,  atwrn* 
of  the  cardiac  hypertrophy  is  observed,  as  we  have  said,  only  in  wtak  ttd 
cachectic  patients. 

x\s  Inn^,  therefore,  ns  the  high  arterial  pressure  kept  up  by  the  canhie 
hyp^TtropIiy  regulates  the  renal  Beeretion  in  the  way  above  describe<i,  the  no- 
ditiuu  of  the  patient^  as  a  rule,  shows  no  special  abnormality.  At  most  it  bip- 
pens  that  certain  cerebral  symptoms  now  appear,  especially  attacks  of  beadA<^ 
nnrl  occasional  vertigo,  which,  unless  they  are  uneinic,  are  probably  to  he  r?" 
forred  to  active  cerehral  hypera^mia.  Frequent  nosebleed  also  dometimei  re- 
sults from  the  abnormally  high  blood  pressure. 

The  clinical  picture  is  completely  transformed,  however,  upon  the  ftppen^ 
ance  of  tlie  first  signs  of  incipient  cardiac  insufficiency — tliat  is.  the  mniiifil 
that  the  hypertrophy  of  the  loft  ventricle  ceases  to  be      ■ '  •-am 

the  obstacles  to  the  secretion  of  urine  occasioned  by  the  >;  ittd 

parenchyma.  The  disturbance  is  evident  either  when  the  left  ventricle  itrff 
grows  weak,  or  when  the  gradual  advance  of  the  diseased  procesa  has  mM 
such  a  point  that  even  the  most  vigorous  efforts  of  the  heart  an?  no  loa|ff 
sufficient  to  bring  about  compensation.  In  the  latter  case  the  symptoms  vliNit 
appear  are  to  be  regarded  as  uraemic,  in  the  broadest  sense  of  that  irord.  Tb# 
pulse  is  frequent,  but  it  e^till  remains  unusually  full  and  hard.  On  th^oClv 
hand,  in  case  there  is  a  diminution  in  the  cardiac  energy,  the  pulse  beooos 
more  comprefisible,  emaller,  more  frequent,  and  sometimes,  toward  tbe  t*r 
ruination  of  the  dipcase,  irn^gular.  The  heart  sounds  remain  pure,  l»ut  tk 
first  i^ound  often  Incomes  iudittinct.  When  there  is  a  decided  distnrbascr  d 
compensation  we  hear  a  well-marked  bntit  de  galop.  In  all  these  cam  tk 
symptoms  result  from  the  disturbance  to  the  circulation,  and  from  the  amt 
quput  ri'Leution  of  urinary  constituents. 

Ordinarily,  tlic  subjective  symptoms  of  contracted  kidney  begin  rerr  (fnl- 
ually,  then  disappear  for  a  tiuK',  then  appear  again,  and  grow  worse  »lowly  tat 
steadily.  Apart  from  the  foc*ling  of  general  languor  and  we&riztesa,  it  i»  w»- 
ally  the  dyspno-a  whicli  fir>t  cnlis  attention  to  the  disease.  Hie  patient  grvw 
short  of  breath,  is  much  disturbed  by  even  slight  physical  exertion,  and  » 
perhaps  subject  to  attacks  of  palpitation,  ^ot  infrequently  (he  dyvpocra  «p- 
curs,  in  the  later  stages  of  the  disease,  in  distinct  paroxysma,  which  aajcgitt 
asthma.  This  nephritic  asthma  has  long  been  recognized.  It  docs  not  hiov 
tiie  same  origin  in  every  case;  often  it  is  undoubtedly  the  result  of  the  atladD 
of  cardiac  weakness,  and  is  tlicn  a  merely  cardiac  a^sthma  and  cormpoftdf  ii 
its  individual  symptoms  to  the  dyspnoea  of  heart  disease.  In  other  etfV 
the  asthma  seems  to  t)e  connected  witli  the  retention  of  the  products  of  mgtatih 
lisni  (uraemic  asthma,  vide  supra).  The  clinical  picture  is  raoat  pecnJiar  9 
those  cases  in  whiek  the  dyspna-a  is  as8ociatt>d  witli  tlie  signs  of  ami«  poJ* 
monary  a>dcma,  aiid  is  attended  with  the  expectoration  of  a  large  amoaolW 
foamy,  serous  sputum,  which  is  often  tinged  with  blood.  Tbow  niiMTItimi 
which  may  pass  ofT  and  reappear  at  t^tat^'d  intervals,  are  mainlj  Umae  to  v^A 
the  name  of  humid  iiriihruu  was  formerly  given.  It  may  socm  qnectiaaiU^ 
wiiethcr  we  shcidd  regard  the  pulmonary  ledeuia  in  such  casea  aa  a  ptrdf 
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congestive  transudation  due  to  cardiac  weakness,  or  as  an  (Edema  occasioned 
by  nephritis  and  in  a  certain  degree  inflammatory.  In  the  la.^t  stage  of  the 
disease  there  is  often  constant  dyspnoea,  and  this  may  be  the  chief  complaint 
of  the  patient.  It  is  in  such  cases  often  referable  to  various  causes  acting 
simultaneoui^ly ;  for  instance,  pulmonar}'  congestion,  diffuse  bronchitis,  pneu- 
monia [vide  infra),  and  hydrnthorax. 

Another  result  of  beginning  cardiac  failure  in  the  later  course  of  the  dis- 
ease may  be  tedema  of  various  portions  of  the  body.  This  is  certainly  in 
many  cases  to  \ie  regardeil  as  a  purely  congestive  a^dema^  particularly  when 
associated  with  contracted  kidney;  but,  on  the  other  hand,  we  cannot  always 
exclude  conditions  which  occasion  nephritic  u^dema  (vide  sitf»-a).  It  has.  in- 
deed, been  repeatedly  obsenx'd  that  dropsy  may  be  entirely  absent  in  con- 
tracted kidney;  i)ut  this  is  the  cnse  only  when  death  ensues  from  some  inter- 
current attack  before  the  pronounced  cardiac  insuflReiency,  Otherwise  a-dema 
is  by  no  means  rare  in  contrac'tj?d  kidney.  It  UHually  appears  first  in  the 
ankles,  the  eyelids,  or  the  prepuce,  disappears  again  when  the  patient  remains 
at  rest,  and,  after  a  longer  or  a  shorter  pause,  comes  on  anew,  until  finally,  in 
the  last  period  of  the  disease,  a  hij^h  degree  of  general  drop^iy  may  develop. 

Among  the  disturbances  of  the  internal  organs  wc  must  mention  first  the 
cerebral  i^yniptonis.  While  at  first,  as  we  have  said,  these  have  more  of  an  active 
hypenemic  character,  the  frequent  and  very  violent  headaches  that  come  on 
later  in  part  are  of  a  ura;mic  nature  and  in  part  depend  upon  the  passive  hy- 
peraemia,  or  the  arterial  anfpmia  of  the  brain.  The  pain  sometimes  shoots  into 
the  hack  of  the  neck,  and  sometimes  is  localized  chiefly  in  one  half  of  the  head; 
it  is  often  associated  with  symptoms  of  vertigo,  with  a  gluomy  or  morose  mood^ 
with  troubled  sleep,  etc.  The  stasis  is  usually  also  apparent  in  the  ab'loiuinal 
organs.  Chronic  dyspeptic  disturbances  appear,  the  apjietite  fails,  the  bowgls 
become  irregular,  and  we  can  even  make  out  a  moderate  enlargement  of  the 
liver.  The  influence  which  the  altered  activity  of  the  heart  exerts  upon  the 
function  of  the  kidneys  tiiemselves  is,  however,  particularly  important.  From 
what  has  been  previously  said  of  the  dependence  of  the  secretion  of  urine  U]»on 
tlie  arterial  pressure,  it  follows  directly  that  any  compensatory  activity  of  the 
still  normal  renal  territory  iniist  at  once  experience  a  reduction,  as  soon  as 
the  hlo(»d  pres-^ure  falls.  t'ciries()otHling  to  this  we  see,  in  fact,  that  the  secre- 
tion of  urine  also  usually  PuiTers  a  decline  at  the  same  time  with  the  other 
pymptoms  of  stasis.  The  amount  of  urine  is  less  abundant:  it  drops  to  40  or 
50  ounces  (1,50ft  to  1,000  e.c),  and  even  lower;  the  specific  gravity  rises,  rarely 
to  a  high  figure,  but  still  up  to  1.010  or  1.012,  or  over.  'Jlie  urine  often  retains 
its  light  color  for  quite  a  long  tiniCj  but  it  may  finally  more  aud  more  resemble 
the  genuine  urine  of  stasis.  The  point,  however,  which  is  e8pe<:ially  to  be 
consid(*Ted,  is  the  simultaneous  and  increasing  retention  of  the  solid  con- 
stituents of  the  urine  in  the  blooil,  ami  the  conse<picnt  possibility  of  the  onset 
of  urEcmie  symptoms. 

It  must  be  stated  that,  in  contracted  kidney,  the  immediate  exciting  canscs 
of  unrmia  are  not  always  clear.  Thus^  it  is  a  well-known  and  very  important 
fact,  clinically,  that  very  severe  and  often  fatal  ursemic  convulsions  may  some- 
times attack  tiie  patient  quite  suddenly,  apparently  when  in  the  best  of  liealth. 
Cases  have  been  repeatedly  seen^  by  other  observers  and  by  ourselves,  where 
the  daily  amount  of  urine  has  Bhown  no  discoverable  diminution  in  the  days 
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preceding  the  uraemia.  Probably  the  explanation  of  this  is  that  for  a  long  time 
very  minute  amounts  of  toxic  material  are  daily  retained  in  the  blood,  and  that 
these  of  themselves  occasion  no  noticeable  disturbance  until  suddenly  th^ 
severe  symptoms  of  uraemia  develop  as  a  cumulative  result  of  long-continuiH], 
though  slight,  injurious  influences.  These  cases  of  suddenly  de\eIopi.n^ 
uraemia  always  remind  us  of  the  similar  phenomena  in  chronic  poisoning  from 
lead  or  mercury.  In  these  cases,  also,  after  a  long-continued  alisorption  of 
trifling  amounts  of  poison,  the  symptoms  of  intoxication  may  finally  appcir 
abruptly.  In  other  cases  of  uraemia  associated  with  contracted  kidney,  the  con- 
dition of  the  heart  is  of  great  importance.  The  unemic  symptoms  develop  in 
different  ways,  according  to  the  slowness  or  rapidity  with  which  the  cartliai- 
insuflSciency  causes  diminution  in  the  urinary  secretion.  If  the  amount  mt 
urine  is  slowly  diminished,  we  observe  the  s^Tuptoms  of  chronic  uraemia  (pa;:e 
739),  consisting  of  headache,  vomiting,  diarrhea,  severe  pruritus  of  the  skin. 
etc.,  but  these  symptoms  are,  of  course,  often  combined  with  the  immediait* 
Bjonptoms  of  stasis,  and  are  not  always  to  be  easily  and  distinctly  sepanito<l 
from  them.  Such  a  condition  of  chronic  uraemia,  in  patients  with  contractiwi 
kidney,  often  presents  a  very  mournful  picture,  since  tiie  unrestrainable  aoJ 
constantly  recurring  vomiting,  the  headache,  and  the  general  mental  anxie:}* 
may  last  for  weeks.  The  severe  acute  ursemia  either  is  preceded  by  chronic 
uraemic  symptoms,  or  comes  on  at  once  in  the  severest  form,  with  general  and 
often-recurring  convulsions,  and  coma.  The  uraemia  may  pass  off  again,  even 
in  contracted  kidney,  but  quite  frequently  it  is  the  immediate  cause  of  death 
(vide  infra). 

Besides  the  symptoms  so  far  described,  we  must  now  mention  also  a  numi^r 
of  anatomical  complications  which  may  appear  in  the  course  of  contraction  of 
the  kidney.  From  its  diagnostic  and  clinical  importance  the  albuminuric 
retinitis,  already  known  to  us  from  the  preceding  chapter,  takes  tlio  rti>T 
place.  It  may  come  on  at  any  time  in  the  course  of  the  disease;  but  it  oftvi: 
develops  so  early  that  the  patient,  up  to  this  time,  knows  notliinjr  at  all  ■' 
his  other  disease.  He  merely  consults  an  oculist,  who  often  fir?t  ri'C0;:ni7t-. 
from  the  ophthalmoscopic  image  (see  page  767),  tiie  special  seat  of  the  priiiia- 
disease.  Even  in  the  cases  where  no  subjective  visual  disturbance  is  pffi^r-:. 
the  retinal  examination  sometimes  discloses  retinitis.  In  sreneral.  the  r-n- 
tracted  kidney  is  that  form  of  renal  disease  in  which  retinal  chaniji.*-  a:, 
decidedly  most  frequent. 

Another  rarer  but  clinically  important  complication  consists  of  the  \\vm<r- 
rhages  in  internal  organs,  whose  cause  is  to  be  found  either  in  the  imn-a"-: 
arterial  pressure,  or  in  an  abnormal  weakness  of  the  walls  of  the  ve:^'**'!'^— 
arteriosclerosis  in  older  persons,  defective  nutrition  of  the  vascular  wall-  :r 
young  and  anaemic  patients.  Hemorrhages  into  the  brain  are  comparatiw  ■ 
the  ninst  frequent.  They  cause  both  mild  and  severe  apoplectic  attacks,  wiii'.i! 
]>ass  off  tonipletely  or  leave  a  hemiplegia  behind,  and  sometimes  thev  are  liv 
direct  cause  of  death.  Besides  the  hemorriiages  into  the  brain  itself,  there  w.y- 
also  he  Iiemorrhages  on  the  inner  surface  of  the  dura  mater — hemat«^Tr..i. 
Xosehlced  is  also  of  significance:  in  many  patients  it  is  frequent  anil  verv  >tu^- 
born  ;  we  have  ourselves  seen  two  cases  where  the  fatal  termination  was  cau^i 
directly  by  an  unrestrainable  nosebleed.  Hemorrhages  into  the  other  onr:in- 
are  more  rare,  but  they  have  been  observed  in  the  skin,  the  stomach,  the  inter 


CONTRACTED   KIDNEY  779 

iines,  and  the  lungs.  In  a  few  cases,  indeed,  a  sort  of  hemorrhage  diathesis 
eeems  to  devoloi».  We  must  remind  the  reader  again,  in  this  connection,  of  the 
general  truth  that  in  renal  disease  all  the  internftl  organs  display  a  somewhat 
increased  tendency  to  secondary  inflammation;  thiu^  the  mucous  mcmhranea 
often  prei?ent  an  accompanying  catarrhal  inllamniHtion,  such  as  chronic  laryn- 
gitis, bronchitis,  gastric  catarrh,  and  iutehtinal  catarrh.  Tlieae  catarrhal 
troubles  are  in  part  to  be  regarded  as  due  to  congestion,  but  in  part  they  cer- 
tainly result  from  the  retention  of  the  products  of  metabolism.  In  serous 
memhriuies  we  often  observe  pleurisy,  pericarditis,  etc.  The  surface  of  the 
body  sometimes  displays  a  tendency  to  obstinate  eczema.  Of  the  inflaunnationa 
of  internal  organs,  pneumonia  is  the  most  frequeut  and  iniporttint.  Some 
cases  are  croupous  or  lobar,  and  some  are  of  that  dilTuse  lobular  variety  which 
is  peculiar  to  all  sorts  of  ne])hritis.  We  have  alreaily  mentioned  that  tlie  kid- 
ney itself  may  suffer  from  inflammatory  exacerbatious,  in  addition  to  the 
chronic  diseutre. 

Very  great  variations  appear  in  regard  to  the  genera!  nutrition.  In  most 
cases  where  the  disease  develops  quite  gradually  in  persona  in  middle  or  ad- 
vanced life,  the  general  nutrition  for  a  loug  lime  shows  no  striking  anomaly. 
The  jiaticnt  is  often  very  well  nourished,  and  even  corpulent,  at  the  period 
when  the  first  carrliac  symptoms  begin.  To  the  more  priictic(?<i  and  attentive 
eye,  of  uouree,  he  shows  a  certain  appearance  of  sulTering,  which  later  becomes 
more  pronoimced.  He  becomes  emaciated,  and  has  a  sallow  and  often  cynnotic 
comjilexion.  Marked  flna-inia  usually  develojis  only  in  younger  individuals, 
who  then  show  the  pallor  characteristic  of  so  many  ]tatients  with  rcnul  rlisease, 

AVe  desire  to  append  a  few  remarks  with  rt-gard  to  arteriosclerotic  con- 
tracted kidney.  This  may  pursue  precisely  the  characteristic  course  of  the 
ordinary  disease,  but  in  many  cases  its  symptoms  are  very  obscure.  If  we 
examine  carefully,  from  day  to  day,  the  urine  of  old  i>crsons  who  present  other 
signs  of  general  arteriosclerosis,  we  shall  be  likely  to  find  at  many  times  a 
small  trace  of  albumen,  and  at  other  times  none  at  all.  In  such  cases  we  may 
Le  almost  certain  that  there  is  an  arteriosclerotic  contracted  kidney.  Htill,  the 
renal  symjitoms  are  usually  of  minor  importance  in  the  clinical  picture  of 
senile  marasmus,  senile  emphysema,  senile  dementiaj  or  the  other  changes  of 
old  age. 

General  Course,  Duration,  and  Termination. — The  most  important  peeul- 
iurilics  in  the  course  of  renal  contraction  have  already  been  spoken  of  above. 
We  have  stated  that  the  disease  may  be  latent  for  a  long  tinu?;  that  the  severest 
symptoms — such  as  uraemia  or  apoplexy — sometimes  come  on  suddenly  and 
nnexp€'ctedly ;  that  in  other  cases  the  disturbances  of  compensation  in  the 
heart,  dyspncea,  palpitation,  or  slight  redema,  are  the  first  symptomB;  that, 
under  some  circumstances,  certain  complicating  conditions,  such  as  retinitis, 
flr  frequent  nosebleed,  first  direct  suspicion  to  a  renal  disease,  and  suggest  an 
exaniination  of  the  urine;  while,  finally,  in  a  last  class  of  cases,  only  general 
disturbances,  loss  of  appetite,  pallor,  general  physical  weakness,  and  similar 
symptoms  induce  the  patient  to  consult  a  physician.  It  is  nsually  hard  to 
decide  how  long  the  disease  has  lasted  before  a  diagnosis  is  made.  We  must 
especially  inquire  into  the  existence  of  polyuria,  which  patients  may  not  notice, 
however,  even  if  it  exists. 

The  further  course  may  vary  according  to  the  onset  of  complications,  the 
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external  conditions  under  which  the  patient  lives,  etc.  In  general,  as  wt  muft 
repeatedly  emphasize,  much  depends  upon  the  heart's  capncity  f*"^  '<l 

its  staying  qualities.     Tf  death  thtes  not  ensue  sooner  from  sunie  i  .  ut 

disease,  the  last  stage  of  the  disease  almost  always  presents  its*df  untier  ihr 
picture  of  cardiac  insufficiency  with  predominant  symptonis  of  dyspniBft  and 
general  dropsy. 

As  has  bpGu  said,  we  usually  cannot  determine  with  any  accuracy  tl» 
duration  of  the  disease.  It  iiiny,  at  any  rate,  last  many  years,  pn^hoMy  ttta 
ten  years  or  more,  although  there  may  be  many  variations  in  its  coarse.  It  s 
Bot  impossible  that,  during  the  earlier  period  of  the  disease,  there  mar  be 
a  cessation  in  the  process  of  renal  atrophy,  but  it  is  hard  to  decide  with  cer- 
tainty. At  all  events,  the  disease  must  generally  he  termed  abstdutdy  idcotv 
ble,  although  life  may  not  only  be  preserved  for  a  long  time,  but  the  patieot 
may  even  exist  without  much  discomfort.  We  need  not  refer  esjwcialiy  hen 
to  the  different  intercurrent  attacks,  the  possibility  of  which  roust  always  bt 
kept  in  mind  in  regard  to  prognosis. 

Diagnosis. — The  diagnosis  of  c^uitracted  kidney  can  be  made  with  oa- 
tainty  only  by  examining  the  urine.  We  must,  therefore,  dwell  again  on  thr 
necessity  of  making  this  examination  in  all  suspicious  cases,  l>ecause  only  is 
this  way  can  we  avoid  overlooking  tlie  condition.  The  suspicion  of  a  d<rvrltip- 
ing  renal  contraction  should  demand  an  examination  of  the  urine,  esiprciailj 
in  all  ca^es  where  the  patient  complain?  of  fretjueut  headache,  of  congvetlve 
conditicuiH,  of  palpitation  anil  dy.^^pna'a,  asthmatic  attacks.  distur)»ances  of 
vision,  general  dullness,  and  dyspeptic  symptoms,  without  finding  any  olfatr 
reason  for  these  symptoms.  Tlie  polyuria,  the  clear  urine  of  low  s|H*iific  griT- 
ity,  containing  a  slight  amount  of  albumen,  in  connection  with  the  »igiut  in 
the  circulatory  apparatus,  the  tense  pulse,  and  the  hypertrophy  of  the  left 
ventricle,  permit  us  to  recognize  the  di.<w?aRC  correctly  in  most  cuea.  If 
retinal  changes  are  present,  thfy  may  sometimes  he  of  much  aid  in  conflmiaf 
the  diagnosis.  The  (etiological  conditions — lead,  gout,  alcobolidm,  etc— <rf 
course  also  merit  attention.  ^^ 

The  diagnosis  presents  great  difficulty  in  the  quite  rare  cases  where  alt^H 
minuria  is  absent.    In  these  cases  we  are  sometimes  able  to  reach  thtr  tHirrt^i 
interpretation  of  the  morbid  condition  only  by  rei>eated  examinations  of  thi 
urine.    Otherwise  we  can  scarcely  avoid  mistaking  it  for  chronic  affection*  of 
the  heart,  such  as  myocarditis  or  idiopathic  hy|>ertruphy. 

The  diagnosis  is  also  very  difficult  if  the  patient  does  not  come  under  t)b- 
serration  until  the  stage  of  fully  developed  disturbance  of  couij*'  -  i  Tbe 
characteristic  features  of  the  uriuc  of  contracted  kidney  are  t  -  <  ui^  the 

urine  is  scantier,  darker,  richer  in  albumen,  and  it  is  often  start-elv  piNwihlf 
to  decide  whether  we  have  a  primary  renal  affection  with  eecondary  -■"-*•" 
h}'pertrophy  or  a  [)riniary  heart  disease  with  a  secondary  congested  i 
If  general  arteriosclerosis  or  marked  pulmonary  emphysema  is  present  at  Uit 
same  time,  the  judgment  as  to  the  condition  is  still  moi-e  difficull.  In  mA 
cases  a  correct  diagnosis  is  possible  only  by  very  carefully  balancii^  all  tlir 
different  symptoms,  and  considering  the  whole  course  of  the  disease. 

Finally,  the  diagnosis  of  contracted  kidney  is  very  difficult  in  tmcm  whnr 
the  first  examination  of  the  patient  is  made  (luring  a  sudden  attack  of  nnemit 
or  after  an  apoplectic  seizure.     Here  the  albumiuuriu  ia  tJie  symptom  whici 


h^ 


CONTRACTED   KIDNEY 


781 


tinte  most  to  the  existence  of  a  rtmal  disease,  altliough,  in  spite  of  this  6)inp- 
nn,  the  judgment  as  to  the  eonditioD,  and  its  diffea'iitiation  from  other  acute 
jrebral  affections,  often  presents  great  dit!icultics. 

We  muHt  devote  a  few  words  to  those  not  very  infrecjuent  cases  in  which  a 
lall  amount  of  albumen  is  found,  often  quite  by  chance,  in  the  urine  of 
mthful  individuals  who  are  apparently  in  perfect  health ;  thereupon  the 
lestion  is  propounded,  which  -  is  often  of  extreme  practical  importance, 
whether  wo  are  dealing  with  a  so-called  physiological  or  intermittent  albu- 
minuria {vide  supra,  page  725),  i>r  with  an  actual  renal  disease — viz.,  an  un- 
suspected contracted  kidney.  The  diagnosis  is  never  easy.  In  the  first  place, 
it  is  necessary  to  make  careful  observations  for  a  considerable  i^eriod,  at  the 
same  time  varying  the  conditions  as  to  nourishment  (nitrogenous  diet,  milk 
diet,  use  of  Iwer)  and  activity  (complete  physical  rest,  per»»i3tent  exercise); 
tjjen  we  nmst  carefully  investigate  all  the  possible  setiologicai  circumstances, 
such  as  previous  disease  and  mode  of  life,  and  finally  take  into  consideration 
the  associated  phenoniona — for  instance,  of  the  circulatory  apparatus,  the 
retina,  etc.  From  a  practical  point  of  view  it  is  advisable  to  be  most  cautious 
in  all  these  cases,  and,  at  any  rate,  to  give  such  advice  as  to  regimen  with  the 
aim  of  preventing  damage  to  the  kidneys,  as  if  there  were  an  actual  renal 
disease. 

Treatment. — As  soon  as  Uie  diagnosis  of  renal  contraction  is  cj^tahlished, 
the  whole  hygienic  conditimi  of  the  patient  iiiiisl  be  regulated  so  as  t()  |)re- 
vent  the  advance  of  the  affection  in  every  po8sil>Je  Avuy.  In  this  respect  two 
indications  are  to  be  fullilled — to  guard  against  any  irritation  which  may 
have  an  injurious  action  on  the  kidneys  and  to  relieve  the  work  of  the  heart 
as  much  as  ptissifile,  in  order  to  keep  off  cardiac  iusutflcicncy  as  hmg  as  we  can. 
The  diet  must  l)e  carefully  regulated,  and  must  1h)  of  scant  measure  or  alnin- 
dant  and  strengthening,  according  to  the  patient^s  physical  constitution.  In 
these  cases,  too,  milk  is  a  food  of  great  value,  hut  it  should  not  be  prescribed 
unnecessarily  for  corpulent  patients.  The  determiuation  as  to  the  amount 
of  salt  in  the  food  must  dejKind  on  the  considerations  already  pointed  out. 
The  use  of  meat  is,  in  general,  to  be  limited,  while  easily  digestilile  dishes 
made  from  cereals  and  eggs,  and  vegetables  and  fruits,  are  to  be  recommended. 
Whether  the  so-called  wliitc  meats  (poultry,  veal,  lamb),  as  so  many  at  pres- 
ent assume,  are  really  less  injurious  than  the  so-called  durk  meats  (beef, 
venison),  cannot  be  positively  proved,  but,  notwithstanding,  this  view  will 
usually  be  remejubered  in  practice.  Alcoholic  drinks  should  l)e  permitted 
only  in  small  quantity.  Mineral  Avaters  (Facbingen,  Wildungen,  Weruazer 
water,  etc.)  and  water  with  lemon  juice  or  the  juice  of  other  fruits,  etc.,  serve 
as  beverages.  Great  care  of  the  skin  is  an  important  matter.  We  should 
recommend  tlie  regular  employment  of  warm  baths  or  salt  baths,  and  daily 
sponging  of  the  whole  bcjdy  with  brandy  or  warm  vinegar.  All  physical  over- 
exertion is  to  be  avoided,  although  moderate  methodical  exercise  is  to  be 
recommended  for  corpulent  patients.  We  should  always  provide  for  regular 
evacuation  of  the  bowels  by  appropriate  remedies,  dietetic  prescriptions,  fruits, 
bitter  mineral  waters,  etc.  The  general  condition  is  often  materially  im- 
proved by  proper  air  and  recreation,  and  in  this  way  resort  to  a  bath  may  be 
of  service,  chosen  according  to  the  individual  conditions,  such  as  Briickenau, 
Marienbad,  Carlsbad,  Kissingen,  Nauheim,  Ems,  or  Baden-Baden.     la  ap- 
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propriate  cases  a  winter  residence  in  the  south  is  advisable — e.  g.,  in  the  Ri- 
viera or  Egypt. 

If  disturbances  of  compensation  appear,  we  must  be  still  more  etrict  in  our 
dietary,  and  must  enjoin  the  utmost  physical  rest,  at  the  same  time  employ- 
ing other  treatment  according  to  the  symptoms  which  may  be  present.  Above 
all,  we  must  endeavor  to  impart  new  vigor  to  the  heart  by  means  of  digitalis 
and  digitalis  preparations— digalen,  digipuratTim — though  unfortunately  each 
efforts  often  prove  unavailing.  The  minutiae  of  treatment  in  this  connection 
are  almost  precisely  the  same  as  in  chronic  heart  disease  {q.  v.)  and  in  other 
renal  diseases.  The  treatment  of  the  dyspnoea  and  chronic  unemia,  which 
develop  in  the  last  stages  of  the  disease,  is  apt  to  be  most  unsatisfactory ;  hat 
we  can,  sometimes,  at  least,  remove  the  symptoms  by  various  external  appli- 
cations upon  the  chest  and  the  head  (ice  bags  or  hot  compresses),  by  varioos 
drugs  to  combat  the  nervous  symptoms,  bromid  of  potassium,  antipyrin,  ni- 
troglycerin, and  by  the  combination  of  cardiac  stimulants,  such  as  diffitAlis 
and  strophanthus,  with  diuretics,  such  as  caffein,  diuretin,  agurin,  theophyllia, 
theocin,  etc.  In  the  worst  cases  narcotics  are  indispensable,  particularly  sub- 
cutaneous injections  of  morphin.  As  yet  we  are  unable  to  exert  a  direct  bene- 
ficial influence  by  drugs  upon  the  interstitial  process  in  the  kidneys.  The  oclj 
ones  recommended  for  this  purpose  and  worth  a  trial  are  the  preparations  of 
iodin — viz.,  iodid  of  potassium  or  iodid  of  sodium,  in  daily  amounts  of  '^ 
to  8  gr.  (gm.  0.2  to  0.5),  and,  in  anaemic  patients,  iodid  of  iron.  We  do  not 
need  to  go  minutely  into  the  treatment  of  the  numerous  complications  which 
occur. 

The  prophylaxis  of  renal  contraction  is  evident ;  we  should  avoid  so  far  ai 
we  can  the  known  aetiological  conditions. 


CHAPTER   V 
AMYLOID   KIDNEY 

iEtiology. — The  amyloid  kidney  is  invariably  associated  with  the  more  ^^r 
less  extensive  amyloid  degeneration  of  other  organs  in  the  body.  In  it?  tl:r;- 
ical  relations,  however,  it  claims  the  most  interest  of  all  amyloid  di-4Ti>t^. 
since  it  lias  by  far  the  greatest  significance  for  the  whole  clinical  pitturr  f 
amyloid  degeneration. 

As  is  well  known,  we  understand  by  amyloid  degeneration  a  pecui.if 
change  which,  under  certain  pathological  conditions,  is  observed  in  the  ct.- 
nective  tissue,  and  especially  in  the  smaller  vessels.  The  walls  of  the  vtsn".? 
are  thickened,  they  have  a  lustrous,  homogeneous  appearance,  and  thov  ih-v 
peculiar  reactions  on  treatment  with  certain  coloring  agents.  Th*^?e  n^a-.- 
tions  are  due  to  the  presence  of  an  albuminoid  substance — aniyloitl — w!.-.-  : 
either  is  deposited  in  the  tissue  from  the  blood,  or,  as  is  much  more  pntUi''*'. 
is  developed  in  that  spot  from  the  albuminoid  substances  there  present.  1- 
marked  amyloid  degeneration  the  diseased  organs  often  show  macrost^ipiialv 
an  altered,  "bacon-like"  appearance,  and  assume  a  characteristic  rod-lmia^ 
color  on  treating  the  affected  parts  with  Lugol's  solution  of  iodin,  chandn| 
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to  violet  on  the  addition  of  sulphuric  acid.  The  microscopic  examination 
done  affords  more  accurate  conclusions  as  to  the  presence  and  distribution  of 
the  degeneration.  For  this  purpope  \vc  usually  stain  the  tissues  with  niethvl 
I'iolet  or  gentian  violet.  The  auiyloid  portions  thus  take  on  a  very  charac- 
teristic and  clearly  defined  red  color.  In  this  way  we  can  discover  that  the 
amyloid  degeneration  begins  everywhere  in  the  walls  of  the  small  vessels, 
'that  the  inlerpareuehymatous  connective  tissue  may  also  be  affected  later, 
■but  that  the  parenchymatous  cells  proper,  liver  cells,  renal  epithelium,  etc., 
ilniost  always  remain  perfectly  fre*?.  The  laltiT  often  t^liow  atrophic  and 
fatty  degenerative  clianges  {ifide  infra),  but  little  if  any  amyloid  degen- 
eration. 

Nothing  is  known  aa  to  the  special  causes  which  effect  this  peculiar  meta- 
morphosis of  the  albumen  of  the  connective  substance  into  amyloid.  We  know 
only  that  there  are  a  number  of  primary  diseases  in  which  experience  has 
shown  that  amyloid  degeneration  quite  frequently  develops  as  a  secondary 
condition  in  the  different  organs.  These  conditions  have,  for  the  most  part, 
the  canimou  characteristic  of  being  associated  with  genernl  cachexia  and  de- 
bility, and  of  being  connected  with  some  localized  chronic  morbid  process  in 
some  part  of  the  body,  from  which  abnormal  chemical  matters  may  be  con- 
stantly carried  into  the  blood,  ^""q  suppose  that  the  normal  albuminous 
material  is  transformed  into  amyloid  by  means  of  such  influences.  With 
regard  to  the  relations  which  may  exist  between  the  so-ealled  hyaline  degen- 
eration of  Recklinghausen,  and  amyloid  disease,  the  investigations  are  not 
yet  complete. 

The  conditions  in  which  amyloid  degeneration  in  general,  and  conse- 
quently amyloid  disease  of  the  kidney  also,  are  chiefly  observed,  are  the  fol- 
lowing, arranged  in  about  the  order  of  their  frequency: 

1.  Chronic  pulmonary  tuberculosis,  particularly  the  ordinary  ulcerative 
phthisis.  Tubercular  ulcers  of  the  intestines,  with  or  without  coexisting 
marked  pulmonary  tuberculosis,  may  also  lead  to  amyloid  disease. 

2.  Lung-continued  chronic  suppuration  in  the  bones  or  soft  parts,  es- 
pecially chronic  fungous  processes  with  JistulK  into  the  bones  or  joints,  em- 
pyema with  fistulse,  vertebral  caries,  etc. 

3.  Constitutional  syphilis,  chiefly  the  cases  with  ulcerative  and  usually 
tertiar)'  processes  in  the  bones  and  mucous  membranes. 

4.  Other  ulcerative  processes,  or  processes  associated  with  chronic  suppu- 
ration: saccular  broncliiectases,  chronic  intestinal  ulcers  (for  example,  of 
dysenteric  origin),  purulent  pyelocystitis,  vesicovaginal  fistulae,  ulcerated  new 
growths,  such  as  cancer,  etc. 

5.  In  rare  cases  amyloid  degeneration  has  also  been  obseryed  in  other 
chronic  diseases,  as  in  malaria,  gout,  and  other  chronic  articular  affections. 
In  the  medical  clinic  at  Leipsic  we  once  saw  a  case  of  marked  amyloid  kidney 
in  a  girl  of  twenty-one  with  aortic  insufliciency. 

fi.  Finally,  in  a  small  class  of  cases,  of  which  we  have  ourselves  seen  some 
examples,  no  discoverable  cause  at  all  may  be  found  at  the  autopsy  for  quite 
extensive  amyloid  degeneration.  In  such  cases,  therefore,  there  seems  to  be 
a  primarv*  intoxication  with  resultant  amyloid  disease. 

Pathological  Anatomy. — Witli  regard  to  the  anatomical  lesions  of  amyloid 
disease  in  other  organs,  we  shall  refer  to  handbooks  on  pathological  anatomy. 
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As  to  amyloid  liver,  see  page  714.  Here  we  shall  discuss  merely  the  patho- 
logical anatomy  of  amyloid  kidney. 

In  very  slight  and  limited  amyloid  degeneration  of  the  kidneys,  the 
latter  present  a  perfectly  normal  appearance  to  the  naked  eye.  Careful 
microscopic  examination  alone  shows  amyloid  degeneration,  of  the  walls 
of  different  vessels  in  the  cortex,  and  especially  in  the  medullary  sub- 
stance. 

The  commonest  and  most  characteristic  form  of  amyloid  kidney  is  the  s^^ 
called  large  white  amyloid  kidney  (waxy  kidney,  lardaceous  kidney).  Tlie 
kidney  is  usually  enlarged,  and  the  surface  is  smooth  and  of  a  grayi$h-whiie 
or  yellowish  color,  and  usually  somewhat  mottled.  "  On  section,  the  cortex  is 
wide  and  also  of  a  yellowish-white  color,  and  the  glomeruli  may  often  l* 
recognized  with  the  naked  eye  as  dull,  lustrous,  translucent  points.  Hemor- 
rhages are  scarcely  ever  seen.  The  medullary  substance  may  be  also  pale,  or 
darker.  In  many  cases  the  cortex  may  itself  have  a  darker  reddish  or  mottled 
appearance,  which  is  due  merely  to  the  greater  amount  of  blood  in  the  orpan. 
The  pale-yellow  color  is  due  either  to  the  anaemia  or  to  the  fatty  degeneration, 
while  the  amyloid  spots  show  a  more  translucent  character  with  a  bacon-like 
luster. 

If  we  examine  the  kidney  microscopically,  we  find  first  the  amyloid  de- 
generation, which,  in  varying  extent  and  combination,  affects  most  frequentlj 
the  glomeruli  and  also  the  capillaries  of  the  cortex,  the  vasa  recta,  and  some- 
times the  membranae  proprias  of  the  uriniferous  tubules.  In  pure  amyloid 
kidney  the  rest  of  the  renal  tissue  is  normal,  but  in^many  cases  we  find 
changes  in  the  epithelium — fatty  degeneration,  desquamation,  and  disintegra- 
tion— and  also  not  infrequently  interstitial  cellular  infiltration.  We  hv. 
therefore,  that  amyloid  degeneration  of  the  kidney  is  not  infrequently  a?*-:^ 
ciated  with  degenerative  changes  of  an  inflammatory  nature.  Thus  we  '■!- 
serve,  not  infrequently,  the  combination  of  chronic  diffuse  nephritis  ( lar^:*- 
white  kidney)  with  amyloid. 

If  the  process  has  lasted  for  a  long  time,  it  leads,  as  in  ordinary  nt^p'irit >. 
to  a  complete  atrophy  of  tissue  in  some  parts,  with  a  correspond in.ir  iiuna-f 
of  connective  tissue.  Then  the  renal  tissue  sinks  in  at  the  affected  s]>«it-.  &:A 
there  is  a  decided  unevenness  to  the  surface  of  the  kidney.  There  i-  evt-:;  a 
completely  developed  red  or  white  contracted  kidney,  in  which  we  fin<l  al>':i> 
dant  amyloid,  and  which  is,  therefore,  termed  amyloid  contracted  ki'lmy. 
In  this  form  the  parenchymatous  and  interstitial  changes  correspond  pre- 
cisely to  those  in  ordinary  contracted  kidney,  only  the  amyloid  degenerai:-m 
is  added  to  them. 

At  present  differences  of  opinion  prevail  as  to  the  precise  conne<ti*'n  i«- 
tween  amyloid  and  the  inflammatory  degenerative  processes  in  the  ki'ln»'\. 
In  our  opinion  there  is,  in  most  cases,  an  actual  combination  of  Utth  lon'";- 
tions,  they  being  coeffects  of  simultaneously  acting  causes.  We  have  s^td 
that  in  tuberculosis,  chronic  suppuration,  etc.,  genuine  nephritis  may  dove;-:'. 
as  well  as  amyloid  disease,  so  it  cannot  be  surprising  that  sometimes  with  th*vc 
diseases  both  sequela*,  nephritis  and  amyloid,  should  develop  side  by  side.  &rA 
that  we  should,  consequently,  find  in  the  kidney  not  only  the  chansri^  ass-^ 
ciated  with  an  inflammatory,  large,  wliite  kidney,  a  secondary  contnui:<m.  r 
a  genuine  contracted  kidney,  but  also  a  more  or  less  extensive  amvloid  J^ 
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generation.  On  the  other  hamK  it,  of  course,  cannot  Ik^  quofltionod  that  the 
disturI»anoe  of  circulation,  which  must  arise  in  conscfiiicnce  of  a  marked  amy- 
loid defeneration  of  tlic  vessels,  is  of  influence  on  the  nntrition  of  the  renal 
tissue,  and  that,  therefore,  many  changes  in  it,  especially  fatty  degeneration 
of  tlie  epithelium,  are,  under  some  circumstances,  tlie  direct  result  of  the 
amyloid  disprt?6. 

Clinical  History. — If  we  consider  the  great  diversity  wliich  Die  distribu- 
tion of  the  amyloid  cliange  in  the  kidneys  shows,  and  its  manifohl  comhina- 
tions  witli  inflaninmtorv  processes,  it  is  clear  from  the  outset  that  we  cannot 
get  up  a  uniform  picture  of  the  eyinptoins  of  amyh^id  disease  in  general.  To 
this  we  must  add  that  tlie  symptoms  of  amyloid  disease,  which  is  almost  al- 
ways a  secondary  condition,  are  also  modified  in  various  ways  by  the  primary 
disease. 

We  must  first  state  that  many  cases,  where  the  amyloid  change  in  the  kid- 
neys is  of  comparatively  slight  extent,  cannot  he  recognized  hy  any  clinical 
s>7nptom.  The  albuminuria  in  particular  may  be  entirely  absent,  as  has  been 
repeatedly  proved  { Ko^enstein,  LiEleu,  an<!  others).  That  in  such  cases  the 
vasa  recta  and  not  the  glomeruli  are  ehierty  aifected  by  the  amyloid  degenera- 
tion has  been  aOirmed  but  not  proved. 

Except  in  these  instances,  however,  tlie  urine  secreted  from  the  amyh)id 
kidneys  shows  marked  clmuges,  whiuh,  of  course,  present  considerable  varia- 
tions according  to  the  form  of  tho  individual  rnso.  The  amount  of  urine  is 
most  fref|niMitly  almut  noniitd,  or  somewhat  diminished — in  some  eases  much 
diniiiiinhrd — but  in  others  it  is  decidedly  increascdj  so  that  the  patient  may 
pass  80  to  120  ounces  (2,500  to  3,500  c.c.)  in  the  t^venty-fou^  hours.  We 
quite  frequently  see  considerable  variations  ia  the  amount  of  the  urine  in  the 
same  patient  at  different  times.  All  these  dilfcrences  are  easily  explained  if 
we  remember  how  many  circumstances  may  atTect  the  amount  of  urine — the 
presence  or  absence  of  inflanamatory  changes  in  the  kidney,  the  presence  or 
absence  of  cardiac  hypertrophy,  coexisting  perspiration,  diarrhea,  cedema, 
fever,  etc. 

The  color  of  the  urine  is  almost  always  light  yellow.  Only  exceptionally, 
in  amyloid  nephritis,  does  it  contain  an  abundant  sediment;  usually  it  is  en- 
tirely, or  almost  entirely,  clear.  The  very  considerable  amount  of  albumen 
in  the  urine,  which  is  often  one  or  two  per  cent,  is  also  characteristic  of  amy- 
loid kidney.  In  many  cases,  indeed,  particularly  in  the  combination  of 
amyloid  with  contraeled  kidney,  the  amount  nf  allmmeu  is  smaller,  although 
usually  decidedly  more  abundant  than  in  pure  interstitial  nephritis.  Sen- 
ator has  pointed  out  that  the  comparative  amount  of  the  globulin  which  is 
contained  in  the  urine  besides  the  serum  albumen  is  often  particularly  large 
in  amyloid  kidney.  The  si>ecifie  gravity  of  tlie  urine  varies  verj'  much  ac- 
cording to  £he  amount  of  water  and  albumen  in  it.  It  may  be  increased  (1.015 
to  l.UVO)  or  diminished  (1.010  to  1.005). 

If  we  examine  the  urine  under  the  microscope,  we  usually  find  only  a  few 
Jiynline  casts,  and  also  ninst  frcipiently  a  small  numlier  of  wliite  blood  cor- 
puscles. In  gt!ueral,  it  is  very  characteristic  of  amyloid  kidney  that  there 
is  an  abundance  of  alhnmen,  contrasting  with  the  scanty  or  scarcely  appreci- 
able microscopic  sediment.  In  the  combination  of  amyloid  with  more  marked 
nephritic  changes  the  sediment  ia  more  abundant,  so  that  the  urine  ia  cloudy. 
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The  microscope  then  shows  more  numerous  liyaline  or  moderately  fattr  cmq^ 
more  abundant  wliite  blood  corpuscles,  »omctiine8  a  little  renal  epitheliuiB, 
and  in  quite  rare  cases  even  red  blood  corpuscles.  Amyloid  reaction  is  aid 
to  occur  in  the  casts^  but  it  is  very  rare,  and  therefore  of  no  Tmlue  m 
diagnosis.^ 

The  other  morbid  symptoms  which  are  observed  in  amyloid  kidney  depend 
either  upon  tlie  change  in  the  kidneys  themselves,  or  upon  coexisting  amir* 
loid  degeneration  in  other  organs ;  or,  lastly,  upon  the  primary  disease.  Tte 
^mptoms  of  the  latter  are,  of  course,  extremely  varied,  but  in  many  ou(» 
they  may  be  entirely  subordinate. 

In  regard  to  the  directly  resulting  symptoms  of  amyloid  kidney,  their 
occurrence  is  of  interest,  especially  in  comparison  with  the  analogous  comU- 
tions  in  acute  nephritis.  Dropsy  of  a  mo<lerate,  or  even  a  severe  degrw,  k 
often  present  in  amyloid  kidney,  but  it  may  also  be  entirely  absent.  We  moit 
remember  that  an  oedema  independent  of  a  renal  affection  may  l>e  prodac<>d 
by  marantic  venous  thrombosis.  Ura?mic  symptoms  are  distinctly  rare  ia 
amyloid  kidney,  but  they  are  sometimes  observed,  especially  in  their  milder 
forms,  such  as  vomiting.  It  is  a  very  important  point  that  hypertrophy  of 
the  left  ventricle  is  abncnt  in  most  cases  of  amyloid  kidney.  This  is  expUiocd 
partly  by  tlie  fact  tliat  the  disease  usually  aiTecta  feeble,  cachectic  iudividuab 
who  have  no  superlluous  material  for  the  manufacture  of  cardiac  hypertropbj, 
and  partly  by  the  fact  that  in  pure  amyloid  kidney  there  is  no  appreciable 
reteiitiim  of  urinary  constituents  in  the  blood.  This  latter  fact  explains,  aUo, 
the  infi*cf|uoncy  of  ura?mic  s}T]iptom8  (vide  supra).  If,  however,  th<*  amyl<«d_ 
degeneration  is  combined  with  genuine  nephritic  changes,  the  conditioa. 
things  is  altered.  In  amyloid  contracted  kidney  we  have  repeatedly 
hj'pertrophy  of  the  left  ventricle. 

Albuminuric  retinitis  hardly  ever  appears  in  pure  amyloid  kidney.  lo 
the  amyloid  contracted  kidney  it  has  sometimes  been  observed,  howeier,  itt 
cases  where  there  has  probably  been  originally  a  pure  contracted  kidney,  with 
amyloid  coming  on  later.  The  secondary  inflammations  in  the  internal  or^anf^ 
such  as  renal  pneumonia,  and  the  hemorrhages,  such  as  cerebral  hemorrluiger 
are  also  rare. 

The  patient's  general  condition  is  dependent  in  part  npon  the  renal  dis- 
ease, and  in  part  upon  amyloid  degeneration  in  other  organs,  but  mainly  apoo 
the  primary  disease.  The  patient  with  arnvloid  kidney  is  uiiually,  tberpfoit, 
cachectic,  and  shows  in  high  degree  a  pallid,  anemic  color  of  the  skin.  If, 
also,  general  dropsy  develops,  we  liave  an  external  appearance  vpry  chanc- 
teristic  of  amyloid  disease;  still,  in  some  few  cases  of  syphilis,  bronchiectasM^ 
and  unilateral  pulmonary  contracture,  the  general  nutrition  remains  tolerafal; 
goofl  for  a  considerable  time. 

The  symptoms  which  point  to  a  coexisting  amyloid  de^neration  in  other 
organs  besides  the  kidneys  are  of  great  diagnostic  significance.  The  vntf- 
toms  in  the  liver  (enlargement,  abnormal  firmness,  and  a  hard,  #harp  loi 
edge  to  the  organ),  the  spJeen  (enlargement  and  hardness),  and  int€»tin0 
(obstinate  diarrhea  not  yielding  to  any  remedy)  are  clinically  important  in 
this  respect.  The  interpretation  of  the  diarrhea  is.  of  course,  tisually  difltmlt, 
since  it  may  often  depend  upon  tubercular  intestinal  ulcers  as  w«ll  as  apoo 
amyloid  flisca?e  of  the  intestines. 
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We  can  scarcely  make  general  statements  in  regard  to  the  whole  course  and 
le  duration  of  amyloid  kidney,  since  the  form  of  the  primary  disease  is  to  be 
specially  considered  in  these  cases.  In  regard  to  the  time  that  it  takes  for  an 
lyloid  degeneration  to  develop  in  an  existing  primary  disease,  the  degonera- 
ion  is  certainly  present  sometimes  after  a  few  months.  Of  course,  it  is  hardly 
^er  possible  to  determine  its  onset  accurately,  since  the  first  beginnings  of 
lyloid  degeneration  in  the  kidneys  do  not  usually  permit  themselves  to  be 
jcoguized  at  once  by  the  apjHiarance  of  albuminuria  {vide  supra).  The 
luration  of  amyloid  kidney  varies  very  much  awurdiug  to  the  severity 
)i  the  case;  it  may  last  only  a  few  weeks  or  months  I>efore  death,  while 
»ther  eases  have  certainly  lasted  for  a  year,  especially  in  amyloid  contracted 
idney. 

Prognoais. — The  prognosis  of  amyloid  kidney  is  in  most  cases  utterly  un- 
favoratilo,  which  is  due  mainly  to  the  incurability  of  the  primar)'  disease;  but 
trustworthy  .observers  have  repeatedly  proved  that,  when  the  primary  disease 
is  curable,  as  with  syphilis  and  many  chronic  suppurations,  an  already  devel- 
oped amyloid  kidney  may  exceptionally  be  completely  restored. 

Diagnosis. — The  diagnosis  of  amyloid  kidney  can  be  made  with  consider- 
able certainty  when  the  evident  signs  of  a  renal  affection  are  added  to  those 
of  a  disease  which  we  know  by  experience  to  promote  the  development  of 
amyloid  degeneration.  Whether  in  such  cases  we  have  a  pure  amyloid  or  a 
pure  nephritis,  or  a  combination  of  the  two,  can  be  decided  with  some  certainty 
only  from  the  condition  of  the  urine ;  a  clear  urine,  containing  but  few  mor- 
phological elements,  but  rich  in  albumen,  points  to  pure  amyloid,  while  a 
large  number  of  casta  and  red  and  white  blood  corpuscles  in  the  urine  points 
to  the  presence  of  inflammatory  chan«iCee  in  the  kidney.  The  diagnosis  of 
amyloid  contra<;te(l  kidney  is  justified  when  the  syrnptoiris  of  contr.ieted  kidney 
(abundance  of  pale  urine,  secondary  cardiac  hvptTtm]ihy)  are  seen  m  associa- 
tion with  such  morbid  conditions  as  are  likely  to  occasion  amyloid  disease. 
Of  great  imjMirtnnce,  as  we  have  already  point-ed  out,  ia  the  comparatively 
large  amount  of  albumen  and  the  conscfiuently  somewhat  higher  specific  gravity 
of  the  urine.  Of  many  cases  of  amyloid  kidney  it  is  very  characteristic,  and 
so  of  diagnostic  value,  that  there  is  a  rapid  and  frequent  variation  in  the 
amount  of  urine  and  the  percentage  of  albumen  (Wagner). 

A  very  material  support  for  the  diagnosis  of  amyloid  kiflney,  and  there- 
fore one  which  shmild  always  be  looked  for,  is  the  discovery  of  amyloid 
degeneration  in  other  organs.  We  have  briefly  mentioned  above  the  most 
important  symptoms  in  the  liver,  the  spleen,  and  the  intestines  referable  to 
this  point. 

Treatment. — Only  the  treatment  of  the  primary  disease  can,  of  course,  be 
considered,  both  as  a  prophylactic  and  also  as  a  causal  indication.  In  many 
surgical  cases,  and  also  in  the  cases  of  amyloid  in  syphilis,  there  is  a  possi- 
bility of  tliis  (as  by  iodid  of  potassium ),  but  otherwise  we  try  to  improve  the 
primary  disease  as  far  as  we  can. 

In  other  respects  the  treatment  is  purely  hygienic  and  sjTnptoraatic.  We 
must  (ry  to  RtR*n;:then  the  patient  as  much  as  possible  by  good  food  and  the 
exhibition  of  preparations  of  iron  and  quinin.  The  use  of  iodid  of  iron  or 
small  doses  of  iorlid  of  sodium  is  to  be  recommended.  In  a  symptomatic 
point  of  view  the  same  remedies  are  used  as  in  other  renal  diseases. 
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We  insert  here  a  synopsis  of  the  condition  of  the  urine  and  of  the  left 
ventricle  in  the  most  important  varieties  of  renal  disease. 


1.  Acute  nephritis. 


2.  Chronic   diffuse 
nephritis 


3.  Contracted 
kidney — 


4.  Amyloid  Iddney, 


5.  Amyloid  con- 

tracted kidney 

6.  Passive  conges- 

tion  


Amount  of 
Urine. 


Diminished. 


Normal  or 
somewhat 
diminished 


Increased. 


Variable, 
normal,  or 
increased. 

Increased. 


Diminished. 


Specific 
Gravity. 


High. 


High. 


Low. 


Variable. 


Rather  low. 


High. 


Amount  of 
Albumen. 


Consider- 
able. 


Consider- 
able. 


Slight. 


Consider- 
able. 


Moderate. 


Absent    or 
scanty. 


Morphological  Cooatit^  •  CotidttMMi  of 


uenta. 


Left  VcMncb. 


Numerous  casts; 
tUood  corpuscle*; 
epithelium. 


Not  hype* 
trophwd. 


Numerous         casts;    Hy  pert  to* 


Uood  corpuscles: 
epithelium;  fatty 
degeneration  of  the 
ceUs. 
Few  casta;  small 
number  of  blood 
corpuscles. 

Few  casts. 


Few  casts. 


Few     casts; 
corpuscles. 


blood 


phicd. 


Hypertro- 
[wied. 


Not  hyptt' 
troplued 


Hyperiro- 

plued 

Generilly 
primtrr 
beut  di»- 
eaar. 


CHAPTER    VI 


PURULENT   NEPHRITIS    AND    PERINEPHRITIS 


1.     PURULENT  NEPHRITIS 

.2!tiology. — Altlioiigh  in  the  forms  of  nephritis  so  far  desoriM  t':# 
oc'currence  of  large  numhers  of  nuclei  in  the  interstitial  tissue  has  J»^'2 
repeatedly  mentioned,  none  of  them  ever  come  to  genuine  suppurar.-^a 
— that  is,  to  a  purulent  liquefaction  of  tissue,  a  true  al>soess  fonnati  n. 
Tlie  origin  of  a  purulent  nephritis  is,  rather,  always  assixiated  wiiii  ::• 
entrance  of  i)erfectly  definite  morbid  irritants  into  the  kidneys.  TIk-m'  ir- 
invariably  organized,  and  their  special  peculiarity  is  to  excite  a  puruiti: 
inflammation. 

There  are  two  chief  ways  through  whicli  the  morbid  irritant*  may  n-a  ■■ 
the  kidneys — the  arterial  blood  current  and  the  urinary  passages.  Tin*  n:*:- 
mentioned  means  of  entrance  is  to  be  considered  in  all  the  cases  of  puru'.'St 
nephritis  which  come  on  as  one  symptom  of  pya?mic  processes^  and  tvrt.i:: 
forms  of  ulcerative  endocarditis  (see  pages  138  and  373  on  the  poinit.  Fj* 
more  rarely  purulent  nephritis  develops  in  this  way  as  a  complication  in  <>;bv" 
diseases,  such  as  dysentery.  Purulent  nephritis  also  occurs  in  act i no :ii\ **•**' 
(Israel). 

The  excitants  of  inflammation  take  the  second  path  in  those  cases  when-  i 
purulent  nephritis  follows  an  inflammation  of  the  lower  urinary  passage?,  i--* 
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ilvis  of  the  kidney,  the  bladder,  etc.    Here  the  bacteria,  which  almost  always 

iter  directly  into  the  urinui-y  passages  (the  urethra  and  bladder)  from  with- 
mt.  pass  gradually  upward  from  the  bladder  through  the  ureter  to  the  jHilvis 
►f  the  kidney;  from  this  they  enter  the  apertures  of  the  collecting  tubes  aud 

le  uriniferous  tubules  of  the  kidney,  everywhere  exciting  a  purulent  iiiflam- 

lation.    We  therefore  term  tlicse  forms  of  purulent  nephntis^with  regard  to 

leir  origin — purulent  pyelonephritis. 
We  must  remark  in  conclusinn  tlmt  a  purulent  nephritis  and  perinephritis 
\{vide  infra)  may  ari-ie  in  direct  wounds  of  the  kiducy  from  infection  of  the 

round. 

Pathology. — Purulent    nephritis    shows    quite    characteristic    peculiarities 

\d  diJTerences  according  to  its  mmle  of  origin.      (We  omit  traumatic  ab- 
uses here.) 
The  renal  abscesses  in  pyaemia  and  analogous  diseases  are  usually  focal 

ippuration.-i,  which  only  exceptionally  attain  a  great  extent,  but  which  arc  uj^u- 
ally  to  be  recognized  "with  the  naked  eye  as  numerous  little  yellowi^•h  dots  or 
lines,  scattered  over  the  whole  kidney,  about  half  a  iiiillimeter  or  a  niilliuieter 
in  diameter.  C>n  microscopic  examination,  these  nodules  prove  to  be  genuine 
little  alwcesHeji,  in  whose  territory  the  renal  tissue  proper  is  completely  de- 
stroyed. In  the  middle  of  them  we  often  find  the  originating  colony  of  micro- 
cocci, the  "  micrococci  embolus,"  seated  in  a  central  vessel.  The  conditions 
&Tid  still  plainer  if  we  examine  an  eariier  stage  of  the  process.  We  find  vessels 
(the  Ifiops  of  \]w.  glomendi,  or  the  encircling  rapilluries),  which  arc  (.com- 
pletely j>h]gged  with  micrococci,  aiid  in  whose  vicinity  the  renal  tist^ue  is  still 
perfc»ctly  normal.  We  further  see  analogous  spots  where  the  renal  tissue  is 
already  neeroscd  in  the  vicinity  of  the  colony  of  micrococci,  and  is  infiltrated 
with  emigrated  cells.  These  nodule-?  show,  finally,  a  continuoits  transition  to 
the  conipli'ted  abscess,  wliich  is  often  surrounded  by  a  h\7M:'raei!»ic  or  even  a 
hernorrhagic  areola. 

In  purulent  pyelonephritis  the  renal  abscesses  appenr  somewhat  different. 
The  abscesses  also  have  a  characteristic  striated  appearance,  corresponding  tfl 
the  disirilnitiim  of  the  inflammation  along  the  straight  tubules.  Thev  often 
extend  from  the  point  of  the  renal  papilla  through  tlie  cortex  to  the  surface 
of  the  organ,  so  that  from  the  out.side  we  see  the  abscesses,  showing  through 
as  yellowish  points.  The  broader  abscesses  arise  from  the  confluence  of  neigh- 
boring stria*.  The  microscope  shows  that  the  purulent  inflammation  arises 
from  the  vessels  of  the  interstitial  tissue,  in  whose  territory  the  uriniferous 
tubules  are,  of  course^  destroyed.  The  clusters  of  micrococci  form  the  most 
interesting  feature.  These  settle  originally  in  the  uriniferous  tubules,  and  are 
the  special  cause  of  the  necrosis  of  epithelium  and  the  intlammation.  Pyelo- 
nephritis, indeed,  was  one  of  the  first  diseases  for  which  a  bacterial  origin  was 
discover' 'd  (Klebs). 

Clinical  Symptoma. — We  can  speak  very  briefly  here  in  regard  to  the  clin- 
ical syTn](toms  (if  purulent  nephritis,  since  thoy  can  never  he  sharply  separated 
from  the  symiitnms  of  the  primary  disease.  The  pya'mic  renal  abscesses,  and 
the  abscesses  in  ulcerative  endocarditis,  hardly  ever  cause  speeial  clinical  symp- 
toms, so  that  their  presence  is  first  recognized  on  the  autops3'  tabic.  Since 
the  abscesses  do  not,  as  a  rule,  communicate  with  the  uriniferous  tubules,  there 
is  usually  no  great  amount  of  pus  in  the  urine. 
50 
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The  clinical  symptoms  of  pyelonephritis  also  depend  less  upon  the  nephritic 
ahscesses  than  xipon  the  previous  and  acconipanving  pv-elitis  and  c_»tiliic  We 
will  therefore  return  to  renal  abscesiies  in  the*  ilocription  of  iIu-m-  di«*'««. 


2.    PERINEPHRITIC    (PARANEPHRITIC)    ABSCESS 

Perinephriiic  abscesn  is  the  name  given  to  HUppurations  in  the  vici 
the  kidney,  especially  in  it.s  fatty  capsule  or  in  the  perirenal  c^innectiTc 
Apart  from  any  traumatic  origin  for  such  abflcesses,  thoy  develop  ino«t  fir- 
«juent!y  as  a  result  of  purulent  nepljrJtis  or  pundent  pyelitis.     Tlie  e$cmpe  uf 
pus.  wiiich  involves  the  surrounding;  tissue  in  the  inHammation,  may 
from  the  uretJ:*r  or  pelvis  of  the  kidm-y,  or  from  the  kidney.    The  epecttl 
of  primary  disease  differs  very  much;   it  may   be  either  simple 
pyelitis,  or  pyelitis  from  renal  calculi,  or  sometimt's  tubercular  pre 
new  growths  that  finally  suppurate,  such  as  cancer  or  echinococci.     The 
renal  suppuration  may  also  take  its  start  from  the  other  organs  in  the  od^ 
horhood.     Thus  cases  have  been  seen  in  which  the  perinephritis  followed  a 
perityphlitie  abscess,  a  hepatic  abscess,  or  a  psoas  absce^  after  vertrbnl  di»- 
ease.     Perinephritic  suppuration  may  also  l>e  due  to  actinomycosis.     It  it  a 
very  important  fact,  however,  that  paranephritic  abscesses  may  develop  an  i 
primar}'  disease  in  persons  in  apparently  perfect  health,  particularly  in  middk- 
aged  men,  and  tliis  without  any  discoverable  cause.     It  is  usually  absolulily 
impossible  to  determine  how  and  by  what  path  the  inflammatory  gi*rms  reaek 
the  perirenal  connective  tispue  unless  poesihly  they  migrate  from  the  iuttvtioe. 
These  cashes  of  abscess  are  very  iniportaiit  from  a  clinical  stand[H>int,  becanw 
the  symjitoms  are  at  first  difhcult  of  interpretation.     There  is  fever^  usually 
of  a  decidedly  intermitting  pyiemic  tj'pe,  and  there  are  also  dull,  inde&utr 
pains  in   the   loius   or  alidonuin,  constipation,  and  constitutiouni   svniptnrofc 
The  cause  of  jill  ^he^e  symptoms  is  gradually  made  apparent  hy  ihe  develop- 
nient  of  distinct  local  changes. 

In  almost  all  cases  of  perinephritic  abscess  the  accumulation  of  pus  finatlr 
becomes  so  great  that  a  swelling  appears,  usually  iu  the  lumbar  regino,  aod 
this  grows  more  and  more  proniinent;  at  lirst  it  is  scarcely  noiteeaMr,  bnt 
later  the  skin  becomes  anlcmatous  there,  it  constantly  protrudes  more  aod 
more,  it  assumes  an  infiammator}'  hyperflemic  redness  until,  finally,  a  ilefiaitr 
fluctuation  shows  the  advance  of  the  abscess  up  to  the  skin.  In  other  can* 
the  inflammatory  swelling  extends  forward  into  the  iliac  fo!$sa;  then  llwireii 
also  abnormal  resistance  and  dullness  al»ove  Poupart's  ligament.  The  : 
may  also  extend  upward  toward  the  diaphragm,  so  that  the  dtaph  ^ 
crowded  upward,  giving  rise  to  marked  dyspna?a.  The  relations  of  tbeaviO* 
ing  to  the  descending  colon  are  sometimes  the  same  aB  in  new  gnitrths  of  4a 
kidney  (compare  Chapter  VIII). 

Besides  the  swelling  there  is  almost  invariahly  a  very  great  pain  t 
affecte*!  region,  either  spontaneous  or  on  pressure.  If  the  swelling  p 
the  large  nerve  trunks  in  the  vicinity,  it  produces  severe  shooting  paina  is  li» 
I(?g  of  the  same  side,  and  sometimes  a  numb  feeling  and  pare«i».  Tl»e  Ufia 
then  often  kept  in  a  position  similar  to  that  in  coxitis. 

The  fever  is  persistent,  aud  usually  of  an  intermittent  character  aiMl  a»» 
sociated  with  rigors.    It  and  the  pain  make  the  patient  thin  and  feeble,  (ftt 
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an  extreme  degree.  The  urine  does  not  contain  pus  unless  the  abscess  has 
«onie  ronnection  with  the  urinary  passages. 

Recovery  may  occur  if  thi-  pus  finds  some  way  out  of  tho  Wly.    Apart  from 
Icperative  interference,  the  most  favorable  termination  is  the  spontaneous  dis- 
charge of  the  pus  into  the  intestine  (colon),  or  into  the  urinary  tract  (pelvis 
f  the  kidney,  hiadder).     The  course  of  the  disease  is  much  more  tedious  if 
le  pus  finds  its  way  through  the  skin.    If  renal  abscesses  discharge  outwardly, 
they  most  frequently  point  in  the  loins,  less  often  like  a  psi^as  abscess,  below 
Poupart's  ligament.    They  may  also  discimrge  into  the  pleural  or  peritoneal 
vities,  with  u  consequent  empyema  or  tpiickly  fatal  ]>eritonitis.     In  other 
ses,  if  prompt  surgical  aid  is  im|x>ssibh\  death  occui*s  from  exhaustion. 
Diagnosis. — The  diagnosis  is  made  chiefly  from  the  swelling,  pain,  and 
fever,  ami  a  consideration  of  the  etiological  factors.    We  can  settle  any  doubts 
in  niost  cases  by  exploratory  puncture.     The  eoiidilion   may  be  confounded 
with  hydronephrosis,  psoas  nbst-ess,  ;iiul  solid  tumors  of  Ihu  kidney. 

Treatment. — The  only  treatmt=nt,  apart  from  the  fulfillment  of  any  symp- 
tomatic indications,  is  surgical,  and  consists  in  opening  and  draining  the  ab- 
Bcess.  The  result  de|M^ni]s  chiefly  upon  the  fnilicnl's  general  condition,  and 
the  character  of  the  primary  disease.  The  details  are  to  be  found  in  the  tejit- 
books  of  surgery. 


CHAPTER    VIT 
DISTURBANCKS    OF    ClRCtTLATlON    IN    THE    KIDNEYS 

1.  The  Congested  Sidney. — Although  bioal  impedimenta  to  the  flow  of 
venous  blofid  from  the  kidneys,  such  as  tbr«indjosis  ut  the  renal  veins,  hardly 
ever  attntn  a  chniral  signirtcancc,  the  participation  of  tUv  kidneys  in  a  general 
venous  stasis,  as  is  seen  ciiiefly  in  heart  disease  (compare  page  403),  pulmo- 
nary emphysema,  etc.,  is  of  great  diagnostic  importance,  since  we  possess  in 
the  condition  nf  the  uriue  (juite  an  accurate  measure  of  the  intensity  as  well 
as  of  the  increase  and  ilwrease  of  tlie  stasis. 

The  congested  kidney  is  easily  recognized  anatiunically.  The  organ  is 
often  somewhat  enlarged,  it  feels  firmer  than  normal,  and  shows,  both  on  its 
surface  and  on  section,  a  dark,  bluish-red  color — *'cynnotic  intlunition."  The 
medullary  substance  is  usually  darker  than  the  cortex.  Under  tbi*  mit Tosco]>e 
we  see  consiilerable  dilatation  and  a  tense  fullness  of  the  veins  and  rapillaries. 
The  parencliyrna  is  nnrnial,  but  in  more  advanced  cases  it  may  sfmw  a  begin- 
ning fatly  degeneration  of  the  epithelium,  which  is  a  result  of  the  defective 
arterial  blood  supply.  At  first  the  interstitial  tissue  is  little  changed,  hut  if 
the  congestion  persists  for  a  long  while  there  may  be  a  gruihml  destruction  of 
the  renal  parenchyma,  to  a  certain  degree,  with  the  formation  of  an  abun- 
dance of  contractile  interstitial  tissue  (congested  and  contracted  kidney). 

The  clinical  symptoms  of  congested  kidney  concern  only  the  changes  in  the 
urine.  The  amount  of  urine  diminishes,  corresponding  to  the  diminution  of 
the  arterial  pressure  and  tlie  diminished  rapidity  of  the  blood  current.  Only 
25  to  20  ounces  (800  to  500  c.c.),  or  less,  10  to  6  ounces  (300  to  300  c.c.),  are 
secreted  daily.    The  urine  is  also  more  concentrated  and  darker  than  normal. 
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and  often  has  an  abundant  sediment  of  urates.  If  nutritive  disturbance?  have 
begun  in  the  epithelium  of  the  glomeruli  as  a  result  of  stasis,  the  urine  is  also 
albuminous,  but  the  amount  of  albumen  in  pure  congested  kidney  is  always 
slight — about  iV  to  J  of  the  volume.  The  urine  often  contains,  l>esides,  a  few 
hyaline  casts,  and  a  few  white  and  red  blood  corpuscles,  the  latter  pointing 
to  little  congestive  hemorrhages. 

If  the  changes  mentioned  come  on  as  one  symptom  of  a  general  venoas 
stasis,  and  are,  accordingly,  associated  with  cyanosis  and  dropsy,  the  diagnosis 
of  congested  kidney  can  be  made  with  certainty.  If  we  succeed  in  restoring 
the  circulation  by  appropriate  remedies,  such  as  digitalis,  the  urine  at  once 
becomes  more  abundant  and  clearer  and  its  albumen  disappears.  Otherwise 
the  characteristics  of  the  urine  of  passive  congestion  last  until  the  patients 
death. 

2.  Embolic  Infarction  in  the  Kidneys. — Since  the  renal  infarction,  al- 
though it  has  great  pathological  interest,  is  hardly  ever  of  clinical  signific-aiice, 
we  will  limit  ourselves  here  to  a  brief  description  of  the  most  essential  points. 

If  one  of  the  smaller  renal  arteries  is  plugged  by  an  embolus  in  heart  dis- 
ease, the  affected  portion  of  the  organ  cut  off  from  the  circulation  must  perish, 
since  all  the  renal  arteries  are  terminal  arteries.  The  epithelium  undergoes 
the  well-known  changes  of  coagulation  necrosis,  disappearance  of  the  nuclei 
of  the  cells,  and  disintegration,  and  the  tissue  becomes  entirely  or  in  part  a 
hemorrhagic  infarction  (compare  page  403).  In  this  way  arise  the  charac- 
teristic wedge-shaped,  red,  iiemorrhagic  infarctions  in  the  kidney,  or  far  more 
frequently  the  yellowish-gray,  anaemic  infarctions  (often  surrounded  by  a 
hemorrhagic  areola),  the  base  of  which  is  at  the  surface  of  the  kidney:  the 
base  may  reach  a  width  of  half  a  centimeter  to  a  centimeter  or  more,  while  tlte 
apex  extends  a  varying  distance  into  the  cortex,  or  even  into  the  metlullarv 
substance.  Later  on  the  gradually  disintegrated  tissue  of  the  infanti-^'n  i? 
absorbed,  round  colls  emigrate  from  without  into  the  region  destrovt^l.  an-i  a 
shrunken  connective-tissue  cicatrix  gradually  develops  in  place  of  the  fonnr 
infarction.  Many  kidneys  may  have  such  a  granular  surfat'c  from  numtrM> 
infarction  cicatrices  that  they  may  be  appropriately  termed  *' enilM)lic  t- d- 
tracted  kidneys." 

TJte  anatomical  processes  just  briefly  described  cause  in  mo.st  ca^e?  n- 
special  clinical  symptoms  at  all.  S<mietinies,  however,  a  slight  anmuu:  •? 
blood  in  the  urine  seems  to  depend  on  tlie  development  of  a  heinorrhaiiii  in- 
farction in  the  kidneys,  so  that  wlion  a  cause  for  cnil>olic  ]>nKVsises.  smli  a* 
heart  disease,  is  present,  we  may  entertain  the  suspicion  of  the  dcvdopn-'r-t 
of  a  rcntil  infarction  during  life.  In  rare  cases  the  development  of  a  rar>r 
large  infarction  of  the  kidneys  is  associated  with  a  sudden  and  violin:  iwK- 
in  tJiat  region,  witli  marked  subsequent  hfvmaturia  or,  as  we  obst'r\ed  in  "-^ 
case,  hemo^T^lobinuria. 

The  embolic  processes  in  the  kidney  never  demand  special  treatment. 
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1.  Congenital  Sarcomatoua  Mixed  Growths  of  the  Kidney. — Of  the  primnry 
forma  of  tiiinor  oct*urriiii(  in  llir  kiiliu'v,  those  tumors,  (ifton  of  great  size,  that 

(are  not  rarely  observed  in  young  chihlren  cspe<:ially  ulaim  our  interest.  In 
[former  tiines,  they  were  often  re^^ar^^ec!  either  as  sareomata  or  as  carcinoiuata. 

""e  now  know  that  we  have  to  deal  with  new  growths  which  owe  their  origin 
to  emhryonic  disturbances  of  flevolnprnent.  and  which,  therefore,  present  a 
raried  formation  even  in  one  and  the  same  tumor,  being  at  one  time  more 
»f  a  sarcomatous  cfiaracter  and  composed  of  spindle  or  round  cells,  at  another 

lore  adenomatous  or  carcinomatous.  It  is  an  especially  interesting  fact  that 
these  tumors  tissue  elements  may  appear  which  are  normally  never  present 
in  the  kidney,  and  whoso  presence  can  be  explained  only  on  the  theory  of 
"  scattered  germs.'*  Tlius,  striped  muscle  fibers  liave  been  rejieatedly  found 
in  tumors  of  that  character,  to  which  the  name  strioceUular  myosarcoma  or 
rhab(h)myonia  is  applied;  in  other  cases  cartilaginous  tissue,  mucoid  tissue, 
etc.,  have  also  been  found.  Tliia  theory  obtains  a  further  interesting  confirma- 
tion from  our  own  observation  of  tlie  development  of  left-Bided,  an<l.  probably, 
congenital  renal  sarcoma  in  two  brotliora.  Both  children  diL-*}  when  k'twcea 
t^^'o  and  three  years  of  age,  and  the  autopsy  gave  almost  precisely  the  same 
lesions  in  both:  numerous  metastases  in  the  liver  and  lungs,  besides  a  new 
growth  almost  as  large  as  a  chiUrs  h*'ad  in  place  of  the  left  kidney.  But  these 
tumors  may  alsii  attain  a  very  considcratile  si/.e  witliout  f(H'ming  metastases. 

2.  Renal  Sarcoma  and  Carcinoma. — (Jciiuiue  renal  sarcoma  and  particularly 
carcinoma  arc  also  not  rarely  observed.  Tlie  carcinoma  may  originate  in  part 
from  the  tissue  itself,  and,  in  part,  from  the  memtiranoufi  lining  of  the  pelvis 
of  the  kidneys  without  giving  rise  to  metastases.  Tlie  sarcomata  are,  in  part, 
angiosarcomata  and  endotheliomata,  etc.  Kenal  cancer  is  also  remarkably  fre- 
quent, comparatively  speaking,  in  children  under  four  years  of  age,  and  about 
etjually  common  in  the  two  sexes.  Of  course,  we  find  renal  cancer  in  persons 
of  more  advanced  years;  in  some  cases  of  this  sort  renal  calculi  seem  to  occa- 
sion the  develojnuent  of  carcinoma.  This  is  like  the  relation  between  gall- 
stones and  cancer  of  the  biliary  passages.  Usually  only  one  kidney  is  affected, 
chiefly  tlie  left,  as  it  seems,  but  the  new  growth  has  sometimes  been  found  in 
Loth  kidneys.  In  its  character,  renal  cancer  belongs  either  to  the  denser  or 
to  the  softer,  medullary  form.  It  may  permeate  the  whole  kidney  and  change 
it  to  a  large  tumor,  weighing  15  or  '20  pounds  (o  or  10  kgm.).  Softening 
and  hemorrhage  very  often  take  place  within  tlie  tumor.  The  proliferation 
has  beeu  repeatedly  observed  to  extend  to  the  neifjhboring  parts,  especially 
the  jH'lvis  of  the  kidney,  and  metastases  also  form  in  other  organs,  as  in  the 
lympb-gfands,  liver,  or  lunjE^s.  Ft  nhould  also  he  mentioned  that  several  times 
renal  cancer  and  cancer  of  the  testicle  havi^  been  combined. 

3.  Benign  Kidney  Tnmor. — The  only  benign  form  of  kidney  tumor  that 
has  any  partiiiilar  clinical  interest  is  the  rare  one  of  lipoma,  since  it  may 
develop  into  a  large-sized  tumor.  Besides  this,  we  would  mention  the  interest- 
ing cystic  tumors  of  the  kidneys  (cystic  degeneration),  which  probably  have 
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some  connection  with  anomaliea  of  embryonic  development.  Their 
rence  as  a  congenital  anomaly,  their  occasif>nal  appearance  as  a  family 
and,  finally,  their  frequent  association  with  other  disturbances  of  d 
ment  (anomalies  of  the  ureters  and  of  the  renal  vessels,  simultaneoiM 
mation  of  cygts  in  the  liver,  etc.),  all  point  to  this  conclusion.  8ome  kii 
cysts,  which  do  not  proceed  from  the  uriniferous  tubules,  bat  from  atrpic:^ 
proliferations  of  glands,  are  to  be  regarded  as  adenocystoraata.  Kidner  ctjo 
may  develop  into  rather  large  tumors,  and  may  be  unilateral  or  hilftteral. 

4.  Hypernephroma. — Clinically,  the  so-called  hypernephroma — i.  e.,  gTombi 
originating  in  scattered  !5uf>iarenal  cells,  and  therefore  lying  Wncath  tW 
kidney  capsule  ("Grawitz  tumors") — are  not  to  be  «eparate<l  from  penuiD» 
tuniars  of  the  kidne.y.  They  may  form  large  tumors  whose  histologicitl  strw- 
ture  allows  their  origin  from  the  suprarenal  cells  to  be  plainly  r*"  Ifl 

consetjuence  of  the  large  amount  of  fat  in  them,  these  swellings  ii  jufr 

sent  a  yellowish- white  soft  surface  on  section,  and  a  tendency  to  duuntcgn- 
tion  and  to  hemorrhages. 

Symptomatology. — The  clinical  eymptoms  of  new  growilis  in  the  kidBf^i 
may  iirst  l)etMtnu'  noticeable  through  the  appearance  of  a  swelling.  Tmnun 
of  the  kidney,  in  oliildren,  may  attain  a  considerable  size  (Htir  gupra),  cta»- 
ing  a  distention  of  the  entire  abdomen.  But  even  when  smaller*  upon  cwrful 
palpation,  renal  tumors  often  enough  are  distinctly  felt  in  the  lurabtr  cod 
lower  latcrfll  abdominal  regions.  Bimanual  palpation  is  most  adviMble,  the 
one  Imoii  pressing  forwnnl  from  hchind  and  below  in  the  region  of  i\w  kid- 
ney, while  tJie  other  pres-^es  against  it  from  above  and  in  front.  In  this  nun- 
ncr  it  is  often  possible  to  get  the  entire  tumor  between  the  two  hands.  A 
particularly  characteristic  factor  in  diagnosis  is  the  balMirment  rhuil  dfr 
scribed  by  Guyon:  when  a  gentle  thrust  is  made  in  the  renal  region  the  tamor 
is  felt  to  strike  softly  upon  the  anterior  abdominal  wall.  The  tutnor  Wi 
firm  and  sometimes  smooth,  sometimes  uneven;  it  does  not  usually  move  with 
respiration,  but  this  rule  lias  exceptions,  particularly  in  the  case  of  tunton 
of  the  right  kidnc}.  In  tumors  of  the  left  kidney  some  diagnostic  irapoctaaci 
attaches  to  the  relation  of  the  new  growth  to  the  des**ending  colon,  fUMM'f** 
as  the  latter  is  pushed  forward  by  the  growth  of  the  tumor  and  oomct  to  B» 
between  it  and  the  anterior  abdominal  wall.  It  is  quite  often  pniffU^  to 
demonstrate  that  portion  of  the  intestine  which  traverses  the  tumor  by  mmm 
of  percus^rtion  at  times  after  previous  distention  with  air,  and  BonietaiMi 
also  by  means  of  palpation,  or  by  Rontgen  rays  after  the  introduction  of  bin 
muth  pap.  In  the  ease  of  tumors  of  the  right  kidney  there  may  he  com" 
S[)onding  relations  to  the  ascending  colon,  but  this  is  less  frequent.  Almal 
all  larger  himora  nf  the  kidney  occasion  displacement  of  the  diaphragm  o^ 
ward,  ami  of  uciglihoriuf^  organs  laterally.  A  numljer  of  otlier  cJinical  stmp- 
toms  arc  to  he  m}ted.  These  sometimes  become  noticeable  before  the  appvtf^ 
ance  of  n  palpable  tumor,  and  themselves  lead  to  a  more  exact  palpiitnj 
e:?amination  of  the  abdomen.  In  a  third  class  of  cases  it  is  altogether  \»- 
possihlc  ilirei'tly  to  demonstrate  the  existence  of  the  tnmor,  and  ocilj 
accompfluyiiig  and  resultant  phenomena  appear.  There  may  often  he 
any  tenderness  and  pain,  but  in  some  cases  the  latter  is  violent  and 
Often  tlie  pressure  of  the  tumor  upon  neighboring  nerve  trunks — for 
the  sciatic — occasions  obstinate  neuralgia,  sometimes  associated  with 
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The  state  of  the  urine  is  of  the  greatest  importance.  Not  infrequently,  it 
shows  no  abnonnnl  conditions  at  all  if  it  in  secreted  by  tlie  otlier  liealthy  kid- 
ney, or  by  tlie  normal  parts  of  the  diseased  one.  Very  often,  however,  from 
time  to  time,  blood  appears  in  greater  or  lesser  amount  mixed  with  the  urine. 
In  many  cases  tlie  ha.'matiiria  is  the  first  indication  of  an  existing  kidney 
affectiun.  It  is,  of  courst.%  rare  in  congenital  tumors  in  children,  but^  on  the 
ether  hand,  *]uite  frcfuent  in  sarcoma  and,  above  all,  in  cancer  in  adults,  and 
equally  frequent  in  hyj>emej>hroma.  As  has  already  been  mentioned,  it  often 
appears  at  a  time  when  no  tumor  at  ail  can  be  felt.  The  hemorrhage  is  asso- 
ciated with  colicky  pains  only  when  larg*?  clots  have  to  paHs  through  the 
urinary  passages.  Sometimes,  but  very  rarely,  small  particles  and  shreds  of 
tissue  from  the  disintegrated  new  growth  may  be  found  in  the  urine. 

The  inflxicnce  of  the  tumor  on  the  couHtitutional  condition  varies  greatly. 
The  general  condition  of  cliildren  with  congenital  tutuiufi,  may  remain  good 
for  a  Jon^  time.  In  other  respects  the  fipnptoms  are  the  same  as  in  all  other 
tumors.  The  appearance  of  mild  s^Tuptoms  of  Addison's  disease  repeatedly 
observed  by  us  in  hypernephroma,  is  very  interesting.  We  should,  therefore, 
carefully  note  any  anonuilies  of  pigmentalinn  in  the  folds  of  the  hands  nnd 
fingers,  etc.  We  have  also  Kcrn  pivuliijr  nervous  conditions  (persistent  som- 
nolence, comatose  state)  in  such  cases.  We  must  also  mention  the  peculiar 
Bymptom  several  times  observed  in  children  with  congenital  renal  tumors — 
viz.,  an  abnormally  early  development  of  the  pubic  and  axillary  hairs  (Kulm), 
The  tendency  of  many  renal  tumors  to  form  metastases  in  the  glands,  tho 
lungs,  the  brain,  etc.,  is  clinically  important.  I  have  repeatedly  seen  cases  of 
*'  brain-tun»or,"  which,  at  the  autopsy,  turned  out  to  be  metafitases  of  small 
primary  renal  tumors.  In  conclusion,  we  would  mention  that  there  are  cases 
of  bilateral  lystic  kidneys  whose  clinical  picture  resembles  that  presented  by 
contracted  kidney,  viz.,  excretion  of  a  pale  urine  with  only  a  small  amount  of 
albumen,  development  of  cardiac  hypertrophy,  and  finally  urEemia. 

Diagnosis. — The  diagnosis  of  renal  tumors  is,  in  many  case?,  quite  evident, 
but  in  otliers  very  difficult.  The  position  of  the  new  grosvth,  its  limited  mo- 
bility, its  relations  to  the  colon,  the  possibility  of  grasping  and  moving  the 
tumor  between  the  hands  on  bimanual  palpation,  one  hand  being  behind  the 
kidney  and  one  in  front,  and.  above  all,  our  knowledge  as  to  the  occurrence 
of  renal  tumors  in  children,  often  suggest  the  correct  interpretation  of  the 
case.  In  older  persons  renal  hemorrhages  which  rannnt  he  otherwise  explained 
must  direct  our  «uspicinns  to  tho  poHsiJMlity  «»f  a  <'ancer  of  the  kidney.  Often, 
however,  the  disease  has  been  confounded  with  tumors  of  the  relro{jeritoneal 
glands  and  of  tlie  ovaries,  with  large  psoas  abscess,  tumor  of  the  liver,  and 
splenic  tumor.  W'e  can  only  briefly  call  attention  to  the  importance  of  a 
oystoscopie  evnmination. 

Frc^osis. — The  prognosis  is,  of  course,  unfavorable.  The  disease  some- 
times lasts  oTily  a  few  months,  sometimes  a  year  or  two,  rarely  longer. 

Treatment. — The  treatment  must  in  most  cases  be  purely  s^miptomatic. 
The  only  expectation  of  success  lies  in  the  operative  removal  of  the  new 
growth,  the  details  of  which  are  to  be  found  in  recent  monographs  on  renal 
surgery. 
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CHAPTER   IX 

PARASITES   OF   THE   KIDNEYS   AND    OF   THE   URINARY    PASSAGES- 

CHYLURIA 

1.  Echinococcus  of  the  Kidney.' — Echinococcus  cysts  have  been  repeatedly 
found  in  the  kidney,  although  much  more  rarely  than  in  the  liver.  U!*uallj 
only  one  kidney  is  affected,  and  the  parasite  is  generally  situated  iu  the  ivnn! 
substance  itself,  only  exceptionally  between  it  and  the  capsule  of  the  kidnev. 
The  size  of  the  echinococcus  cysts  may  be  very  considerable,  the  diameter  rc-ach- 
ing  to  20  cm.  or  more. 

Clinical  symptoms  usually  first  appear  when  the  tumor  can  be  felt  throujrh 
the  abdominal  walls.  Subjective  symptoms  may  even  then  be  entirely  want- 
ing. Pain  on  pressure  develops  gradually  later.  The  tumor  usually  has  in 
approximately  globular  shape.  Its  relations  to  the  neighboring  or;;ans.  espe- 
cially to  the  colon,  are  the  same  as  we  have  learned  to  recognize  in  the  pre- 
ceding chapter.,  in  the  description  of  cancer  of  the  kidney.  The  so-called  hy.la- 
tid  thrill  which  is  said  to  be  characteristic,  and  which  is  obtained  by  giving 
the  tumor  a  little  push  with  the  flat  of  the  hand,  can  be  distinctly  felt  in  only 
the  rarest  instances. 

It  is  a  comparatively  frequent  occurrence  for  the  echinococcus  cygt  to  burjt 
into  the  pelvis  of  the  kidney.  Then  single  echinococcus  cysts,  or  at  least  liiis 
of  membrane,  booklets,  etc.,  are  passed  with  the  urine,  usually  with  eevtre 
colicky  pains,  which  are  exactly  like  the  renal  colic  from  the  passage  of  a 
calculus.  Such  attacks  may  be  often  re|>eated,  and  may  form  a  very  gcvere 
type  of  disease  by  obstructing  the  urinary  passages — the  bladder  and  un^hra. 
In  such  cases  the  symptoms  of  a  secondary  pyelitis  and  cystitis  are  often  a*lM. 

Perforations  in  other  directions  are  much  rarer.  Tlic  rupture  of  a  T'V.i. 
echinococcus  into  the  lungs  has  sometimes  been  observed,  the  patient  couirii-:.' 
up  echinococcus  cysts. 

Sometimes,  especially  after  injuries,  tlie  sac  of  the  echinococcus  lM:iomt>  in- 
flamed, suppurates,  and  leads  to  a  general  pyfemic  condition. 

The  diagnosis  of  renal  echinococcus  is  possible  only  when  a  tumor  can  :•? 
made  out  belonging  to  the  kidney,  and  when  portions  of  echinococ-cus  art-  j>u-H-ti 
with  the  urine,  or  through  an  exploratory  puncture.  It  has  already  Urn 
stated  that  one  should  be  cautious  about  employing  this  procedure  {>vi}  pa::'- 
710).  The  cysts  are  more  frequently  confounded  witli  liydronephrosis  I'l-*' 
infra),  and,  in  women,  with  ovarian  tumors. 

The  prognosis  is  not  wholly  unfavorable.  Permanent  recovery  ha?  beon  re- 
peatedly observed,  especially  after  the  rupture,  or  single  or  rejwated  t-\aiui- 
tions,  of  the  sac  of  the  echinococcus;  hut,  of  course,  echinococcus  of  the  kitlD»T 
may  also  be  attended  with  numerous  dangers,  such  as  suppuration  of  tht*  ^a.. 
The  course  of  the  disease  is  always  very  tedious. 

A  radical  treatment  is  possible  only  by  surgical  means.  Syniptinnati^ally. 
ice  and  local  bloodletting  are  used  when  there  are  symptoms  of  Ux'al  inrian:- 
mation;  and  morphin,  warm  baths,  and  sometimes  mechanical  aids — e.g..  t':e 
catheter — when  there  are  syinptoms  of  colic. 

'  In  regard  to  the  general  natural  histozy  of  the  echinococcua.  coniparo  p.  70S. 
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2.  Distoma  hematobium  {HUharzia  kemaiobia — Blood-fluke). — The  tlis- 
»ma  lieniatobium  (set;  Fi^.  99)  is  a  parasite  which  belongs  to  the  flukes  or 
troinaiiKU's,  nml  \vhi**li  otcurs  espocially  in  E^'ypt,  Abyssinia,  and  East  Africa. 
Infection  i?  ?ru\  In  take  ])!aco  partly  by  moans  nf  the  drinking  water  and  food, 
and  partly,  perhaps,  by  the  parasite  creepinf^  into  the  urinary  passaj^'fj  and 
the  rectum  during  hatbing.     Natives  are  much  oftcuer  attacked  thun  Euro- 


Fio.  99.— 'Diatoma  hematobium  (from  LEDCKAnx).  a.  Male  and  female,  the  Jatter  in  the  KVne- 
cophorus  cuual  of  the  former.  EtUureed  ten  diumctcrs.  6.  Egg  with  a  terminal  spine. 
e.  Egs  with  a  lateral  spine.     150  diameters. 

peans.  The  diBtoma  has  its  chief  abode  in  the  l>rnnches  of  the  portal  vein, 
and  particidiirly  in  ibe  venous  plexuses  of  the  bladder  and  the  rectum.  Its 
eg^s  are  often  dt!posite<l  in  great  numbers  in  the  mucous  membrane  of  the 
pelvis  of  the  kidney,  the  ureter,  and  the  bladder,  and  they  excite  in  these 
places  a  severe  inflammation  with  ulceration  and  consequent  strictures,  or  the 
formation  of  concretions.  Similar  violent  inflammation  occurs,  also,  in  the  rec- 
tum and  in  the  pexunl  organs.  The  course  of  the  disease  is  very  chronic.  The 
main  syinptmn  is  persistent  ha^maturia.  Many  cases  of  so-called  trojucal  luema- 
turia  are  due  to  the  distoma,  and  later  we  have  the  symptoms  of  local  inflam- 
matioQ  and  of  severe  cystitis.  The  diagnosis  may  be  established  by  tlie  dis- 
covery of  the  eggH  in  tht^  urine  or  tliu  feces.    Treatment  is  merely  symptomatic. 

3.  Strongylus  or  Eustrongylus  Gigas  {PaHsodc  Worm). — Thi»  is  a  parasite 
occurring  in  tlie  pelvis  of  the  kidney  in  many  animale — the  dog,  the  wolf,  the 
maii-cu — and  very  rarely  in  man.  In  size  and  color  it  is  not  unlike  an  ordiuary 
earthworm.  It  mny  produce  R\Tnptom8  of  severe  pyelitis,  with  lieniorrhages 
and  colicky  pains.     Ko  wcn-cstahlisbed  cases  Imve  been  reported  of  late. 

4.  Filaria  Sanguinis.  Chyluria. — The  lilood  Hlaria  of  man,  bcluuging  to 
the  roundworms,  has  ohiainod  a  special  clinical  interest,  since  it  is  recognized, 
from  tiie  investigations  of  Wucherer  in  Buhia  in  18r>8,  and  of  Lewis  in  the 
East  Indies  in  1870,  as  the  cause  of  the  tropical  chyluria  and  some  allied  dis- 
eases, such  ns  lyn)ph  scrotum,  eloplianttasis  Aralnnn,  and  cliylous  ascites. 

The  full-grown  tilaria,  "filaria  Bamraffi,"  a  vciy  thin  worm,  about  3  or 
4  inches  long,  has  been  found  only  a  few  times  in  man.  Its  seat  is  in  the 
larger  lymphatics,  where  is  gives  rise  to  chronic  stasis  of  the  lymph  with  its 
consequences — chronic  hi'pcrplasia  of  the  connective  tissue,  etc.  In  chyluria, 
the  parasites  are  probably  situated  in  the  main  branches  of  the  thoracic  duct 
— at  any  rate,  in  such  a  place  thai  a  stasis  of  the  lymph  enpucR  in  the  lyirt- 
phatics  of  the  bladder,  or  perhaps,  in  some  cases,  of  the  pelvis  of  the  kidney 
and  the  other  urinary  passages.  If  the  distended  lym|jh  sac  ruptures,  the 
lymph  or  chyle  is  poured  out  into  the  urinary  passages  and  is  evacuated  with 
tlie  urine.     Since  this  process  may  be  often  repeated,  the  intermittent  course 
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of  chyluria  is  thus  explained.    The  individual  attacks  of  the  disease  may  c-<>me 

on  during  years  at  intervals  of  weeks  or  months.    They  are  often  asi^otiaied 

with  pain  and  febrile  symptoms. 

The  condition  of  the  urine,  which  in  many  cases  may  look  almost  exactlr 

like  milk,  is  most  characteristic.    A  creamy  layer  of  fat  forms  upon  the  surface. 

If  we  shake  the  urine  with  ether,  the  greater  part  of  the  fat  can  be  removed. 

and  the  urine  rendered  clear.  The  fat  in 
the  urine  may  amount  to  two  or  three  per 
cent.  The  chyluria  is  often  assiwiated 
with  a  hematuria  coming  from  the  rup- 
tured veins.  The  urine  then  looks  bloodj 
red,  and  shows  under  the  niicrosc<ipe 
many  red  blood  corpuscles  besides  the  fat 
drops.  Large  clots  ofton  form  in  the  urine. 
The  embryos  of  filaria,  found  in  the 
urine  in  very  many  cases,  although  not 
in  all,  form  the  most  important  dia^o?- 
tic  feature  in  the  urine.  These  (see  Fi^. 
100)  are  objects  tV  to  -J  in.  (0.2-iKZ 
millimeter)  long,  with  a  diameter  about 
equal  to  that  of  a  red  blood  corpuscle. 
They  are  usually  imbedded  in  a  very  deli- 
cate sheath,  which  often  projects  at  the 
end  of  the  animal,  and  show  a  constant, 
vigorous  vibrating  motion.  They  have 
also  been  found  in  the  blood  of  the  pa- 
tient, as  well  as  in  the  urine,  and,  stranire 

1^     ,/xn     /t:-        r  \  to  sav,  especiallv  during  the  ni^rht. 

Fio.  100.— (From  Scheube.)  - '       ^  •  p  '^ 

Embryos  of  filaria.  -^  "^  course  01  the  filana  di>*»ji>o  may 

vary  considerably.  Many  patients  reacii 
an  advanced  age;  in  others,  severe  general  symptoms,  like  anaemia  and  t-n.a- 
ciation,  finally  come  on.  The  different  forms  in  which  the  disea.^e  tn^urs 
— chyluria,  elephantiasJH,  etc. — are  combined  in  manifold  ways. 

The  region  of  the  geographical  distribution  of  the  disease  lies  almost  wIioUt 
in  hot  countries.  It  has  so  far  been  most  frequently  observed  in  Brazil.  t!ie 
Antilles,  the  East  Indies,  China,  Japan,  Egypt,  Cape  Colony,  and  Austra'.u. 
Nothing  definite  is  yet  known  of  the  precise  mode  of  invasion  of  the  parasiti-f. 
According  to  Manson*s  investigations,  mosquitoes  play  an  important  part  hvrt-. 
[This  view  is  now  well  established.] 

In  regard  to  treatment,  apart  from  any  surgical  interference,  we  may  t-} 
picronitrate  of  potassium,  3  to  8  gr.  (gm.  0.3  to  0.5),  in  pills  or  oapi^ulo, 
several  times  a  day  (Scheube). 


CHAPTER   X 

MOVABLE    KIDNEY    (FLOATING   KIDNEY,    REN    MOBILIS) 

iEtiology. — With  some  practice  the  physician  can  frequently  palpate  the 
kidneys,  particularly  the  right  kidney,  even  under  absolutely   normal  cond:- 
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ions  C'*palpnl>lo  kidnov").  This  is  much  oftener  the  cane  in  women  with 
lux  and  yielding  nhdoniinal  walls  than  in  men.  With  every  infipiration  the 
kidney  is  pushed  somewhat  downward.  In  many  casts,  therefort',  the  kidney, 
or  at  leapt  its  lower  half,  is  felt  only  upon  deep  in.spiratinn.  If  the  kirlney  i& 
not  only  jmlpable,  hut  also  capable  in  greater  or  less  degree  of  being  moved 
about  by  the  hand,  and  if,  eons[K|uently,  we  do  not  always  find  the  kidney  in 
the  same  place,  then  we  describe  it  as  an  abnonnally  movable  kidney;  or,  if 
the  case  is  extreme,  a  floating'  kidney.  What  may  he  the  causes  of  thi^  ex- 
treme mobility  of  the  kidney  is  not  settled.  <')fl<_'n  it  may  be  due  to  the  con- 
genital, anatomical  relations  of  the  peritoneum,  and  other  tissues  around  the 
kidney.  This  is  indicated  particidarly  by  the  occasional  occurrence  of  mov- 
able kidney  in  children.  CVrtain  external  mechanical  factors,  however,  un- 
doubteilly  play  the  most  important  role.  First  among  these  it*  the  distention 
and  relaxation  of  the  abdominal  walls  as  a  result  of  pregnancy;  and,  secondly, 
the  iurtueuce  of  clothing,  w^aiistbauds,  and  corsets.  This  explains  the  fact  that 
movable  kidnoy  i^  found  mainly  in  women,  and  particularly  in  married  women. 
At  the  same  lime,  the  Eibiiurmal  mobilUy  and  dowinvjird  displaceiuent  of  the 
kidney  are  often  merely  a  ]tarl  of  a  general  **  cnterojjtosis  "  (see  page  5G5), 
and  are  therefore  assoeiuted  with  gastroptosis,  eoloptosia,  and  corset  liver. 
That  the  movable  kidney  is  far  more  often  the  right  than  the  left  is  probably 
due  to  the  fact  that  the  right  kidney  is  originally  less  tirmly  fastentni,  and  is 
placed  lower,  and  also  that  it  is  affected  by  the  great  mass  of  the  liver  which 
lies  above  it. 

Numerous  other  causative  influences  have  been  mentioned,  but  none  of 
them  is  as  important  as  the  preceding:  they  are,  severe  physical  labor  with 
fret[uent  tension  of  the  abdominal  muscles,  injuries  involving  the  region  of 
the  kidneys,  diseases  of  the  neighboring  organs,  particularly  displacement  of 
the  uteniSj,  and,  finally,  emaciation,  causing  absorption  of  the  fat  which  sup- 
ports the  kidneys  and  makes  tense  the  abdominal  walls.  After  death  a  mov- 
able kidney  cannot  be  recognized  unless  it  is  found  in  an  abnormal  position — 
e.  g.,  in  front  of  the  vertebral  cohmm,  or  close  to  the  anterior  abdominal  walls. 
In  such  cases  its  external  edge  may  be  directed  downward  and  its  inner  edge 
upward. 

Symptoms. — The  clinical  importance  of  niovaiile  kidney  is  estimaled  very 
diflfcrentJy  by  diJTerent  physicians.  Many  conceive  that  it  is  a  very  frei|uent 
cause  of  manifold  abdominal  disturbances;  others  are  almost  inclined  t^  deny 
it  any  influence  on  the  health.  We  ourselves  lielieve  that  a  movable  kid- 
ney as  sueh  may,  in  fact,  excite  disagreeable  symptoms,  but  that  this  is  the 
exceptional  <H*currence.  As  we  have  already  mentioned,  palpability  and  slight 
movability  of  the  right  kidney  are  so  freiiuent  in  women  that.,  as  soon  as  one's 
attention  is  directed  to  the  matter,  one  finds  this  condition  in  a  large  propor- 
tion of  all  coses  in  which  there  is  occasion  to  make  a  careful  abdominal  exam- 
ination. Tlie  pains  and  abnormal  sensations  in  the  abdomen,  of  which  women 
so  frcfjuentiy  complain,  are  difficult  of  interpretation,  and  it  is,  of  course,  very 
seductive  and  convenient  to  refer  them  to  a  movable  kidney;  but  if  we  con- 
sider how  often  we  find  an  exactly  similar  movable  kidney  in  women  who  are 
entirely  free  froni  abdominal  symptoms,  we  cannot  avoid  suspicion  as  to  the 
importance  of  the  condition. 

It  is  difficult  to  form  a  characteristic  group  of  symptoms  which  may  be 
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unhesitatingly  referred  to  movable  kidney.  First,  pain  should  be  named. 
This  is  to  a  certain  extent  local,  but  it  often  radiates  into  the  epigastrium  and 
the  sacral  and  lumbar  regions,  and  sometimes  is  colicky.  Not  infrequ**nily 
the  pain  is  associated  with  nausea.  The  discomfort  is  aggravated  by  any  de- 
cided motion  of  the  patient,  or  by  riding,  driving,  and  the  like ;  but  during 
repose  it  becomes  slight,  or  entirely  disappears.  In  rare  cases  we  have  sxinp- 
toms  of  strangulation.  These  occur  periodically,  and  are  said  to  be  especially 
frequent  at  the  time  of  the  menses.  They  consist  of  the  sudden  onset  of 
violent  pain,  chilliness,  vrhich  seldom  amounts  to  a  rigor,  great  tenderness  and 
tenseness  of  the  abdomen,  slight  fever,  vomiting,  and  collapse.  During  this 
time  the  urine  is  usually  scanty,  and  the  amoimt  does  not  increase  again  till 
the  attack  is  over,  about  three  to  ^Ye  days.  The  precise  cause  of  these  symp- 
toms is  supposed  to  be  a  sudden  damming  up  of  the  urine  by  a  kink  or  twi*t 
in  the  ureter.  This  occasions  acute  hydronephrosis,  and  resultant  phenomena, 
which  last  until  the  urinary  channels  are  free  again.  In  other  cases  an  acute 
swelling  of  the  kidney  and  distention  of  its  capsule  are  said  to  arise  fntm  a 
kink  in  the  kidney  veins.  We  must  openly  confess  that  we  have  never  ol>- 
served  a  case  of  that  character  in  which  the  symptoms  could  pos^itively  be  in- 
terpreted as  symptoms  of  strangulation  of  a  movable  kidney,  and  that  the  o- 
currence  of  the  conditions  in  question  has  never  seemed  clearly  proved  to  u». 

The  discovery  of  floating  kidney  by  palpation  is  usually  easy.  The  physi- 
cian examines  the  patient  lying  on  her  back,  applying  his  left  hand  on  tiio 
right  lumbar  region  and  pressing  forward,  while  his  right  hand  presses  from 
in  front  in  the  opposite  direction.  It  is  then  often  possible,  especially  up>n 
deep  inspiration  (vide  supra),  to  catch  the  kidney  between  both  hand*,  and 
so  form  an  opinion  as  to  its  position  and  mobility. 

The  next  point  is  to  determine  whether,  in  any  particular  case,  the  svmi'- 
toms  which  may  be  present  are  actually  due  to  the  movable  kidney  which  l..:-; 
been  discovered,  or  whether  the  latter  is  an  unimportant  matter.  Thi<  *\\>" 
tion  demands  a  careful  and  complete  physical  examination  and  a  considi-rat  ■>:! 
of  all  the  symptoms.  In  the  first  place,  we  should  determine  aecuratt'ly  ::;•' 
condition  of  the  stomach  (gastroptosis,  etc.)  and  of  the  intestines  (clir'-ii « 
catarrh  of  the  colon,  mucous  colitis,  etc.),  and  we  should  also  think  of  !!>■* 
possibility  of  gallstones,  which  may  produce  a  ver}'  similar  group  of  ^vn;:^ 
toirfte.  Gallstones  arc  especially  apt  to  occur  in  women  with  corset  liver  a:vl 
cnteroptosis,  and  this  explains  why  a  movable  kidney  is  not  infref|uently  fnur.l 
in  cases  of  biliary  colic,  although  it  has  nothing  to  do  with  tlie  attack.  \V.;h 
so-called  "  symptoms  of  strangulation,"  the  possibility  of  renal  calculi  im:-* 
be  borne  in  mind. 

In  a  great  majority  of  cases  of  "  floating  kidney  "  we  have  to  do  with  th  *-' 
familiar  and  frequent  conditions  of  a  ""  nervous  "  character  which  are  tenv-l 
hysteria  or  neurasthenia.  Women  of  this  kind  suffer  very  fre<]uently  fnnn  .i!! 
sorts  of  painful  sensations  in  the  alxlomen,  and  from  dyspeptic  distuHianv- 
and  the  like,  and  of  course  we  very  often  find  in  tliem  a  movable  kidnev.  In 
such  cases  the  abdominal  symptoms  are  also  of  a  nervous  charaeter,  a>  can 
usually  be  easily  determined  from  the  general  condition  of  the  patient,  fnvn 
her  psychical  and  cerebral  symptoms,  and  the  indications  of  a  cardiac  neum-i-;. 
and  also  from  the  results  of  suggestive  treatment.  Still,  a  certain  numU*r  f»f 
cases  may  be  very  difficult  of  diagnosis.     If  we  find  a  movable  kidnev  iu  a 
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nervous,  hysterical  woman,  it  is  not  always  advisable  to  apprise  the  patient  of 
the  fact,  for  with  a  person  of  this  sort  the  mere  idea  of  possessing  a  "  floating 
kidney"  is  enough  to  stir  up  a  host  of  subjective  symptoms.  On  the  other 
hand,  it  may  be  !*aid  that  the  floating  kidney  may  serve  as  a  very  haudy  instru- 
ment for  suggestive  therapeutics.  If  we  say  to  such  a  patient  that  her  annoy- 
ance would  immediately  vanish  after  the  application  of  a  suitable  bandage,  we 
may  sometimes  attain  great  therapeutic  success,  although  this  is  apt  to  be  but 
tempirary. 

Treatment. — If  we  deem  that  the  movable  kidney  requires  treatment,  the 
first  thing  to  recommend  is  th*.-  wearing  of  a  suiluble  support.  The  bandages, 
with  special  pads  and  the  like,  we  regard  aH  usually  of  no  value,  while  a  good 
elastic  abdominal  bandage,  with  thigh  straps,  or  a  well-fitted  "  aWominal 
corset/'  is  sometimos  decidedly  efficient,  pnrticubirly  in  nil  eases  of  general 
enteroptosis.  We  should  al.<o  see  that  the  patient  is  properly  nourished.  If 
ehe  is  emaciated,  we  should  prescribe  rest  with  the  largest  possible  amount  of 
food,  so-called  overfeeding:^.  As  more  and  more  fat  is  deposited  in  the  ab- 
domen, the  abdominal  walls  ivgain  their  tension  and  the  kidneys  receive  bntter 
support.  It  is  also  advisable  (o  sponge  the  alidnnun  with  cold  water  or  brandy, 
or  to  employ  massage,  the  Scotch  douche,  or  electricity. 

If  tliere  are  any  symptoms  of  strangulation,  we  should,  of  course,  put  the 
patient  to  bed  and  order  hot  poultices  and  opium.  We  may  also  make  a  cau- 
tious attempt  to  replace  the  organ.  If  severe  attacks  of  this  sort  recur,  the 
possibility  of  surgical  treatment  should. be  considere<l  (nephrorrhnphy  or 
nephropexy).  In  a  fairly  large  number  of  cases  the  patients  are  said  to  have 
been  entirely  freed  of  their  discomfort  by  this  method.  We  doubt  if  all  these 
cases  would  stand  the  test  of  a  rigid  criticism.  It  is  certain  that  the  operative 
result  is  often  of  a  purely  suggestive  nature. 


APPENDIX 


THE    DISEASES    OF   THE    SUPRARENAL   CAPStTLER    AND   ADDISON'S 
DISEASE    (BKUNZED    SKIN) 

JEtiology  and  Fatholo^cal  Anatomy, — In  the  year  1855  tlie  English  physi- 
cian Addison  ]»ubli>lied  for  the  first  time  a  list  of  cases  in  which,  besides  the 
symptoms  of  a  general  bodily  weakness  and  ana?mia,  a  peculiar  dark  pigmenta- 
tion of  the  ekiu  had  gradually  developed.  Since  disease  of  the  suprarenal 
capsule  was  f(»und  at  the  autf>psy  in  all  eases,  Addison  concluded  that  this 
was  the  iuiinediale  cause  of  tiie  bri>nze  coloring  of  the  skim  Observations  sim- 
ilar to  AddismV  were  soon  made  in  greater  numbers,  bo  that  the  fact  itself 
cannot  Lo  douliLcd. 

Tlie  actual  nature  of  Addison's  disease  is,  to  be  sure,  by  no  means  entirely 
cleared  up.  Still,  through  the  newer  discoveries  regarding  the  physiological 
signifieanre  of  the  suprarenals,  our  conceptions  of  the  disease  have  become 
decideflly  more  intelligible.  All  the  more  so  as  the  disease  is  obviously  cor- 
related to  quite  a  number  of  morbid  processes,  which  likewise  depend  upon  a 
disturbance  in  the  so-called  internal  secretions  (the  suprarenal  bodies,  th^Toid 
gland,  thymus  and  pituitary  glands). 
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Tlie  suprarenal  capsules  are  composed  of  two  entirely  different  tissues 
rni'dullary  and  cortical  substances.  Their  anatomical  intermingling,  ho 
tpcaks,  in  all  probability,  for  a  close  mutual  physiological  relationship.  Tbt 
cortex  is  conipoi5ed  of  epithelial  cells  with  a  profuse  network  of  thtn-w 
capillaries.  The  medulla,  on  the  other  hand,  is  certainly  a  part  of  the  s 
pathetic  system.  Accordingly,  it  consists  for  the  smaller  part  in  typical  s; 
pathetic  gangliim  lvUs  and  miiuerous  nonmeduliated  neni'e  tilK'r?,  and  for 
greater  part  in  so-called  cluoinophile  cells.  These  are  peculiar,  large  hm 
iug  cells,  which  take  on  a  characteristic  brown  stain  with  chromium  Mlt& 
They  accompany  the  sTr-mpathctie  nervous  tisi^ue  all  over  the  IkwIv.  and  wv 
also  found  in  other  accessory  organs  of  the  sympathetic  system  (carotid  ^and^ 
coccygeal  gland,  et**.).  Adrenalin  (suprarenin)  is  found  only  in  the  ex 
of  the  medullary  portion,  and  is  derived  from  the  chrnmophile  cell 
remarkable  action  of  this  substance  in  raising  the  blood  pressure  was  first 
accurately  studied  by  Oliver  and  Schafer  in  1884.  The  so-called  accessorr 
adrenali*  are,  as  a  rule,  composed  of  only  cortical  substance. 

Brown-S^ipiard,  in  185C,  was  the  first  to  demonstrate   that   the  supra- 
renal capsules  were  absolutely  essential  to  life.    He  found  tliat  the  extirpat 
of  both  suprarenals  led  in  a  short  time  to  the  death  of  the  animal  ei 
mentcd  ujxin.     Through  numerous  observations  in  recent  years  the  folio 
phenomena  have  bepn  es^tabjished  as  the  main  results  of  suprarenal  exti 
tion:  Cieneral  muscular  w<;;akness,  nervous  disturbances   (somnolence,  co: 
epileptiform  seizures,  dUatation  of  the  pupil,  etc.),  fall  of  blood   pre**i 
almormai  pigmentation,  lowering  of  the  body  temperature,  general  dist 
ances  of  nutrition,  etc.    These  symptoms  are  explained  partly  by  the  loss 
the  neutralizing  function  of  the  suprarenals  for  ct-rtain  poisons  in  the  I 
and  partly  by  (he  loss  of  the  se<;retory  function  of  the  organ.     Tlie  fo 
function  is  supposed  to  reside  mainly  in  the  cortex,  while  the  latter,  as 
ready  mentioned,,  is  exercised  chiefly  by  the  medulla.     The  main   results 
the  physiological  action  of  suprarenal  extract  (adrenalin)  thus  far  establia! 
are  as  follows: 

1.  Marked  increase  in  the  blood  pressure  due  to  contraction  of  the  sm 
vessels,  as  a  result  of  direct  fKripheral  irritation. 

2.  Strengthening  of  the  caniiuc  contraction  and  .slowing  of  the  pulse. 

3.  Slowing  of  the  respiration^  which,  at  the  same  time,  becomes 
eupcrfleial. 

4.  Dilatation  of  the  pupils.    This  can  also  be  demonstrated  in  the  en 
ated  eyes  of  frogs. 

5.  Inhibition  r>f  intestinal  perjstalsis,  etc. 
We  are  still  far  removed  from  a  complete  explanation  of  the  clinical 

nomena  of  Addison's  disease  on  the  basis  of  these  physiological  facts.     S^ 
quite  a  number  of  connecting  links  between  the  results  of  experimental  and 
clinical  observation  must  be  recognized.     For  the  time  being  we  must,  h 
ever,  study  from  a  clinical  standpoint  the  symptoms  which  point  towa 
disturbance  of  the  function  of  the  suprarenal  bodies  in  a  diseased  iadivid 
Even  Addison  himself  pointed  out  the  fact  that  the  actual  nature  of 
lesion  in  the  suprarenals  was  by  no  means  always  the  same.     Hence  the 
ease  named  after  him  is,  first  of  all,  to  be  regarded  not  as  a  definite  patholo 
condition,  but  far  more  as  a  peculiar  symptom-complex  due  to  a  lose  of  sa 
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renal  function.  With  comparative  frequency  tuberculosis  of  the  suprarenal 
capsuJea  is  found  to  be  the  linsis  of  Uie  Addison  sjTnptom-complex.  The  supra- 
renals  are  tlien  either  enlarged  and  infiltrated  with  caseated  tuberculous  tissue, 
or  they  are  in  part  already  cicatrized  and  contracted.  Almost  always  other 
tubercular  disease  is  found  coexistent  at  autopsy,  especially  caseation  of  the 
mesenteric  lymph-glands,  pulmonary  tulierculosis^  etc.  Besides  tuberculosis, 
other  morbid  processes,  such  as  neoplasms,  etc.,  may  sometimes  be  found  in 
the  suprarenals.  Recent  personal  clinical  and  pathological  obserA-ations  have 
convinced  us  that  there  exists  a  special  peculiar  form  of  Ad<lison's  disease  in 
which  at  autopsy  only  an  extreme  atrophy  of  the  suprarenal  bodies  is  found. 
In  these  cases  both  suprarenals  are  converted  into  thin  parchment- like 
structures,  in  which  the  actual  parenchyma  has  almost  entirely  degeneratetl. 
In  somewhat  the  same  manner  in  which  we  look  upon  symptomatic  glycosuria 
as  compared  to  true  diaiictes,  t^o,  in  our  opinion,  must  we  regard  the  symptoms 
of  Addison's  disease  developing  in  other  diseases  of  the  suprarenal  bodies  as 
a  secondary  symptom-complex,  in  comparison  with  primary  suprarenal  atrophy 
with  the  fully  developed  clinical  picture  of  Addison's  disease.  Only  these 
latter  cases  do  we  regard  as  true  primiiry  Addison's  disease.  To  he  sure,  we 
know  nothing  regarding  the  causes  of  this  apparently  primary  suprarenal  dis- 
ease. Impaired  nutrition,  psychic  influences,  traumatism,  possibly  sometimes 
play  a  certain  role.  In  the  main,  however,  the  disease  is  probably  due  to 
direct  exogenous  or  endogenous  harmful  influences  acting  upon  the  specific 
tissue  of  the  organ.  The  disease  itself  is  rare,  and  occurs  somewhat  more  fre- 
quently in  males  than  in  f«?niales.  Although  usually  a  disease  of  middle  life^ 
we  ourselves  have  even  seen  a  case  in  a  ten-year-old  child. 

Of  the  lesions  in  other  organs  wc  must  also  mention  that  Peyer's  patches 
and  the  solitary  follicles  of  the  intestine  are,  as  a  rule,  swollen.  The  spleen  is 
somewhat  enlarged  in  some  cases,  but  not  in  others.  There  is  no  striking 
pigmentation  of  the  internal  organs.  Still,  in  one  very  characteristic  fatal 
case  we  saw  marked  pigmentation  in  the  internal  lymph-glands  and  in  the 
liver,  and  once,  besides,  in  the  retina,  during  the  lifetime  of  the  teu-yoar-old 
male  patient.  The  changes  in  the  skin  and  in  certain  mucous  meinbranea  will 
be  mentioned  below. 

Symptomatology. — The  purest  t}'pe  of  Addison's  disease  appears  in  those 
cases  mentioned  nUtve.  where  the  symptoms  are  apparently  primar}'  in  their 
development,  and  do  not  come  on  in  the  course  of  some  other  disease,  such  as 
phthisis  or  cancer. 

The  first  symptoms  of  the  disease  are  usually  of  a  general  nature,  and  are 
referahk"  to  a  gradually  increasing  anemia  and  to  general  weuknesa  and 
physical  lassitude-  The  ana-mia  shows  it^lf  objectively  through  the  pallor  of 
the  skin  and  the  diminution  in  the  number  of  red  blood  corpuscles,  but  with^iut 
other  deftnite  anomalies  of  tlie  blood  that  can  be  made  out.  A  relative  lympho- 
cytoses is  often  present,  and  perhaps  deserves  mention.  There  is  no  increase 
of  the  leucocytes.  The  general  muscular  weakness  (asthenia)  is  one  of  the 
most  regular  symptoms  of  the  disease.  This  is  shown  less  in  inability  to  make 
a  few  vigorous  contractions  Dian  in  extremely  rapid  exhaustion  of  the  separate 
muscles.  As  a  consequence,  any  long-continued  mnscular  exertion,  such  as 
walking  for  any  length  of  time,  standing,  continuous  labor,  becomes  very  diffi- 
cult.   Not  infrequently  the  patients  complain  of  rheumatoid  joint  and  muscle 
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pains.  To  these  are  added  numerous  other  so-called  nervous  snnpt 
Among  these  are  the  mental  torpor  and  lack  of  energy,  tho  headache 
tondeney  to  syncope,  the  tinnitus  aurium,  the  insomnia  or  constant  sleepi 
etc.  Sometimes  thorn  are  marked  psychical  disturbances,  such  as  impai] 
of  memory,  feebleness  of  mind,  or  exaltation.  The  patient's  general  nntri 
often  suffers  very  considerably ;  but  it  must  lx»  added  that  in  Addison's  dis 
as  in  other  antemias,  the  fatty  layer,  especially  over  the  abdomen,  ofteii< 
mains  remarkably  well  developed. 

In  women  persistent  amenorrhea  often  develops.     Besides  the  sympi 
which  have  been  enumerated,  there  is  often  gastric  disturbance.     The  seei 
of  the  gastric  juice  is  interfered  with,  and  frequently  free  hydrochloric  acid 
pepijin  are  absent.     The  appetite  is  poor,  and  there  is  very  often  vomiti^" 
The  latter  may  sometimes  be  almost  uncontrollable,  and  then  it  is  one  of  tbA_ 
most  distressing  symptoms  of  the  disease.    It  is  usually  due  not  to  an  anal 
ical  change  in  the  stomach,  but  probably  to  nervous  or  toxic  intlucnces. 
one  severe  ease  we  saw  a  constant  and  distressing  hiccough.    Cardialgic  65 
toms  are  also  frequent.    The  bowels  arc  sluggish,  as  a  rule,  but  tliere  is 
times  diarrhea.     We  sometimes  hear  functional  munnura  in  the  heart,  bul 
a  rule,  its  sounds  are  pure,  though  feeble.    The  pulse  ia  usually  moderately 
accelerated. 

Recently,  in  view  of  the  physiological  action  of  adrenalin,  special  attend 
has  been  devoted  to  the  istate  of  the  blood  pressure.    In  general,  it  may  be 
that  the  blood  pressure  is  abnormally  low,  and  that  the  pulse  is  there! 
email,  soft,  and  easily  compressible.     The  liver  appears  to  remain  noi 
The  spleen  is  often  someuhat  enlarged.     We  have  already  referred  to  the 
quent  swelling  of  the  alMli'iniual   lymph-glands,  wliieh,  however,  is  not  clin- 
ically prominent.     The  liver  and  spleen  do   not  show  any   special   chai 
Albmniuuria  is  exceptional,  and  do|)ends  upon  complications,  such  as  amy 
kidney.     Oecasionally,  large  amounts  of  indican,  urobilin,  etc.,  appc^ar  in  the 
urine  without  their  being  any  special  significance  to  these  findings.    The 
temperature  is  not  elevated,  and  not  infrequently,  indeed,  it  is  decidedly 
normal. 

The  s]>eeial  characteristic  s}Tnptom,  which  alone  renders  the  diagnosis 
sible,  is  the  gradual  onset  of  a  peculiar  pigmentation  of  the  skin.    Tliis  usi 
fihows  itself  fir^t  in  the  face  and  on  the  backs  of  the  hands,  and  also  in 
parts  which  normally  present  a  greater  pigmentation   (the  areola  of  the 
pies,  the  axillse,  and  the  genitals),  or  which  are  exposed  to  greater  prcsgni 
the  clothing,  as  the  hips  and  shoulders.     The  white  palms  of  the  hands 
infrefjuently  form  a  marked  contrast  with  their  darkly  pigmented  dorsal 
faces.    There  is,  however,  also  a  marked  pigmnnt  rlcposit  in  the  flexion  foln 
the  fingers.     After  numerous  personal  observations,  we  have  come  to  rei 
this  early  peculiar  dark  pigmentation  of  the  folds  of  skin  on  the  flexor 
of  the  fingers  and  palms  as  having  a  certain  diagnostic  significance.     II 
especially  noteworthy  that  dark  pigmented  spots  and  stripes  usually  dc 
on  the  mucous  membrane  of  the  lips,  particularly  at  the  comers  of  the  moi 
on  the  gums,  the  palate,  and  inside  the  cheeks.    We  also  consider  the  hi 
pigmentation  of  the  edges  of  the  conjunctiva  of  the  lower  lids  quite  chi 
teristic.    The  intensity  of  the  coloring  differs  in  different  casee.     It  u; 
increases  as  the  general  condiiioa  grows  worse.     In  the  most  intense 
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lalmoBt  the  whole  skin  may  become  dark  hrowii  or  Mai-k,  like  that  of  a  mulatto 
or  nogro.  Sometimes,  hnwever,  the  pipiieiiiHtion  remains  limited  to  separate 
large  or  small  spots,  and  in  other  part^^  of  the  skin  there  may  then  be  even  a 
marked  loss  of  pigment.  The  hair  i?  usually  not  changed.  The  pigmentation 
of  the  skin  usually  increases  during  thr  whole  disease;  onlv  exceptionally  does 
the  skin  become  light  again  in  the  later  stages.  Other  changes  in  the  skin  are 
usually  absent 

The  real  cause  of  the  accumulation  of  pigment  in  the  skin  is  wholly  xm- 
known.  We  find  on  microscopic  examination  of  the  skin  that  the  pigment  lies 
not  only  in  the  cells  of  the  rete  ^lalpighii.  Imt  alscj  in  tlie  corium,  especially 
along  its  blood  vessels.  It  is  prohaljly  formed  from  the  blond  pigment,  and  is 
carried  by  wandering  cells  from  the  cutis  into  the  epithelial  layers  of  the  skin 
(Demieville.  Nothnagel).  Tlie  pigment  in  Addison's  disease  does  not  contain 
iron.  It  must  furthermore  be  mentioned  that  the  skin  pigmentation  in  A<ldi- 
fion's  di^ease,  although  of  gn-at  diagnostif  significance,  must  not  be  regarded 
per  se  as  an  absolutely  essential  symjitom.  The  variation  of  the  relationship 
between  the  degree  of  the  skin  pigmentation  and  the  severity  of  the  other 
symptoms  is  in  itself  worthy  of  note.  It  is  quite  possible  also  that  cases  of 
Addison's  disease  (i*. />.,  suprnrenal  disease)  may  exist  without  skin  changes. 
These  cases  as  yet  are  not  capable  of  diagnosis. 

The  course  of  xVddison's  disease  is  almost  always  chronic,  and  may  last  for 
years,  but  cases  have  been  described  with  a  rather  acnle  course.  The  disease 
sometimes  Ix^gins  with  violent  initial  fehrilc  synipioms,  voiniting,  and  diar- 
rhea. The  disease  then  has  a  comparatively  rapid  termination  after  a  few 
months,  or  a  second  chronic  stage  may  follow  the  first  acute  one. 

Tlie  final  termination  of  Addison's  disease  is  always  unfavorable.  Tem- 
])orary  remissions  are  often  observed,  but  the  disease  always  becomes  worse 
again  after  them.  Death  usually  ensues  gradually  amidst  the  signs  of  increas- 
ing general  uneniia  and  weakness.  In  some  cases  severe  nervous  symptouia 
also  come  on  toward  the  end  of  the  disease — coma,  delirium,  or  epileptiform 
attacks.  Conditions  of  this  sort  may  develop  comparatively  suddenly  and  un- 
e.xpectedly ;  indfi  d,  they  can  be  explained  only  on  the  hypothesis  of  toxic  influ- 
ences, and  remind  us  of  dial^'tic  or  ura^nuc  conm. 

The  clinical  picture  of  secondary  Addison's  disease  is  composed  of  the 
same  svTnptoms,  only  they  are  added  to  those  of  an  already  existing  affection. 
This  com[jlicatiou  is  most  frecpiently  observed  in  tuberculosis,  where,  as  has 
l>een  mentioned,  it  is  ufiually  lra<'eahle  to  a  tubtrculous  disease  of  the  supra- 
renale. It  may  also  occur  in  eurcinnma.  Tlic  developiuciit  of  symptoms  of 
Addison's  disease  in  hy[)ernepliroma  has  already  been  mentioned  (page  71*5). 
Finally,  it  is  very  interesting  to  note  that  symptoms  of  Addison's  disease  oc- 
casionally occur  in  assrtciation  with  exophthitlmic  goiter,  as  well  as  with 
scleroflermn.  etc.  In  all  those  cases,  it  is  prolmhly  always  the  abnormal  pig- 
tnentaiinii  of  the  skin  that  first  calls  atti-ntion  to  the  remarkable  eoiuplieation. 

Treatment. — Organothernpv  has  l>een  repeatnilly  tried  in  Addison's  dis- 
ease, on  the  same  lines  as  the  treatment  of  diseases  of  the  thyroid  gland.  The 
adrenals  of  the  shoep  have  been  adrninistereil,  either  as  fresh  glands,  finely 
minced  and  eaten  with  bread,  or  as  an  extract,  or  in  the  form  of  tablets  of  the 
dried  glands.  In  some  cases  good  results  seem  to  have  been  obtained  in  this 
manner,  even  to  diminution  in  pigmentation,  but  in  many  other  cases  this 
01 


806  DISEASES  OF  THE  URINARY  ORGANS 

prescription  has  no  beneficial  effect.  We  ourselves  administered  adrenal  tablet* 
in  one  case  for  a  long  time  without  any  advantage.  Still,  it  would  be  proper 
to  continue  these  trials.  Whether  treatment  with  Koch's  tuberculin  might 
cause  permanent  benefit  in  those  cases  of  symptomatic  Addison's  disease  which 
are  due  to  tuberculosis  is  as  yet  doubtful.  A  cautious  trial  might  be  made 
under  proper  circumstances.  As  to  other  remedies,  tonics  are  generally  em- 
ployed— nourishing  food,  iron,  quinin,  and  arsenic;  iodid  of  potassium, 
bromid  of  potassium,  and  electricity  have  also  been  tried,  but  without  suc- 
cess. Symptomatic  treatment  is  needed  for  the  vomiting,  diarrhea,  and 
nervous  attacks.  Experience  has  shown  that  great  caution  should  be  exer- 
cised in  prescribing  laxatives,  because  in  repeated  instances  such  remedies 
have  had  decidedly  unfavorable  results. 


SECTION   II 
Diseases  of  the  Pelvis,  op  the  Kidney,  and  op  the  Bladder 

CHAPTER   I 

INFLAMMATION    OF    THE    PELVIS    OF    THE    KIDNEY— PYELITIS 

iEtiology. — Isolated  primary  pyelitis  does  not  often  occur  as  an  inde- 
pendent disease.  It  is,  however;  more  common  than  was  formerly  believed, 
and  acute  primary  pyelitis,  as  well  as  acute  pyelocystitis,  has  been  repeateillv 
observed,  not  only  in  adults,  but  also,  and  especially,  in  children.  In  the 
majority  of  cases  the  exciting  cause  is  an  infection  of  the  urinary  pa>sd?»s 
with  the  colon  bacillus,  and  it  is  not  improbable  that  the  infection  oripnair- 
from  the  intestine.  It  has  not,  however,  been  definitely  decided  whether  the 
bacilli  pass  directly  from  the  intestine  into  the  urinary  passages,  or  whether 
they  first  enter  the  blood  stream,  and  thence  gain  entrance  to  the  urin.irv 
organs.  Secondary  pyelitis  is  more  common  than  the  primary  form.  It  i> 
either  a  complication  or  a  result  of  other  diseases,  and  in  such  eases  ofit-n 
attracts  but  little  clinical  attention. 

We  sometimes  find  a  rather  moderate  pyelitis  in  the  bodies  of  pt-r^'ni-^ 
who  have  died  of  severe  general  infectious  diseases — typhoid  fever,  >in;iil- 
pox,  diphtheria,  or  pyaemia.  It  has  not  been  positively  determined  in  i!;*-'-' 
cases  how  far  chemico-toxic  influences  play  a  role,  and  how  far  the  ortrani/^-i 
infectious  agent  itself  must  be  taken  into  consideration.  In  typhoid  ]*veiiT  -. 
the  typhoid  bacilli,  wliich  are  often  excreted  in  great  numbers  with  the  urim. 
probably  have  a  directly  harmful  action  upon  the  mucous  membrane  of  i'- 
urinary  passages.  It  is  worthy  of  mention,  too,  that  in  seoondarv  pve'.:*- 
colon  bacilli  have  often  been  found  in  the  urine.  Of  the  special  poisons  wh:- h 
may  prodiuo  a  pyelitis,  cantharitles  and  certain  balsamic  substances,  such  a> 
copaiba  balsam,  are,  above  all,  to  be  mentioned. 

Tyclitis  very  often  rises  from  a  direct  extension  of  inflammation  fn-«m  t  »" 
ii('i«:hborin(:j  ortrans.  In  many  cases  of  acute  and  chronic  nephritis  the  pel-i* 
of  the  kidney  takes  part  in  the  inflammation  to  a  greater  or  less  degree;  tut 


I 
I 


INFLAMMATION  OF  THE  PELVIS  OF  THE  KIDNEY— PYELITIS     807 

an  ascending  extension  of  the  inflainniation  from  primarv  diseases  of  the 
urethra  or  bladder  is  still  more  conuuon.  Any  case  of  urethritis  or  c\*stiti9 
may,  if  it  lasts  long,  advance  upward  to  the  ureters  aud  I  lie  pelvin  of  the  kid- 
ney, 80  tliat  in  severe  cases  we  often  iind  an  inflanmiation  of  the  wtiole  uri- 
nary tract,  a  pyelocystitis,  and  even  a  "ureteritis.'*  It  has  been  already  men- 
tioned (page  780)  that  the  iuflairurmlion  may  extend  ntill  farther  to  the 
kidneys  themselves  (pyelonephritis),  and  we  shall  refer  to  this  repeatedly. 
Of  all  these  varieties  of  ascendiLtg  inflammation  in  the  urinary  passages,  none 
is  so  fref^uent  or  of  so  grt-at  pniLli*rul  tniporlunci!  as  that  which  result!?  from 
persistent  narrowing  of  the  urethra  (stritfur(%  hypertrophy  of  the  prostate), 
and  the  consequent  obstruction  to  the  tlow  of  urine.  We  ahall  revert  to  this 
important  variety  when  discussing  hydronephrosis.  Very  frequently  the  as- 
cending pyelitis  is  a  sequel  to  cystitis  in  disease  of  the  spinal  cord,  with 
paralysis  of  the  }>ladder. 

Anollior  form  of  pyelitis  is  that  caused  by  the  presence  of  foreign  bodies 
in  the  pelvis  of  the  kidneys — e.  g.,  calculous  pyelitis  due  to  the  mechanical 
irritation  of  renal  calcali.  This  also  will  have  a  special  consideration  helmv. 
Much  less  frecjiient  causes  are  retained  blood  clots,  parasites  (vide  supra),  aud 
genuine  foreign  bodies. 

Pathological  Anatomy. — In  simple  catarrhal  inflamination  the  mucous 
nienibnine  of  tlie  jjelvis  of  the  kidney  is  reddened,  swollen,  and  covered  with 
an  abundant  secretion,  which  contains  varying  amounts  of  pus  corpuscles  and 
eprtheHum.  In  severer  iuflaiumiUiifus  we  often  find  quite  nuriiennis  little 
henujrrhagcs  in  the  mucous  membrane,  and  sometimes  little  gray  nodules, 
corresponding  to  swollen  lymph-follicles. 

In  severe  cases,  whicli  are  seen  almost  solely  as  a  complication  of  a  more 
extensive  ntfection  of  the  urinary  passages,  such  as  pyelocystitis,  we  have  a 
pnnilent,  ulcerative  inflammatinn,  which  may  even  assume  a  dijihthoritic 
cliaracter.  In  these  cases  the  kidneys  are  almost  always  coincidently  involved. 
— pyelonepliritis.  If  the  nephritic  flbscesses  break  into  the  pelvis  of  the 
kidney,  there  arises  an  ulcerative  destniction  of  the  renal  tissue,  so  that  the 
pelvis  of  the  kidney  is  filled  with  pu;^  and  bounded  by  extensive  ulcers,  which 
often  penetrate  deeply  into  the  substance  of  the  kidney — pyonephrosis.  The 
pyelone])liritic  abscesses  reaching  to  the  outer  surface  of  the  kidney,  and  usu- 
ally giving  a  striated  appearance  to  a  section  of  the  organ,  have  already  been 
de8cril>ed  (see  last  section)  and  their  bacterial  origin  mentioned. 

The  condition  ditfers  when  ttie  ki<lney  is  involved,  as  in  many  cases  of 
chronic  pyelitis.  This  appears  most  frequently  as  a  result  of  retention  of 
urine,  and  hence  it  is  usually  associated  with  a  dilatation  of  the  pelvis  of  the 
kidney.  In  these  cases  we  sometimes  find  pronounced  processes  of  contraction 
in  the  kidneys — that  is.  a  partial  atrophy  of  the  renal  tissue,  increase  of  the 
interstitial  connective  tissue,  and  evident  cicatricial  depressions  on  the  sur- 
face— in  a  word,  a  secondary  contracted  kidney,  arising  as  a  result  of  pye- 
litis, which  dilTcrs  from  genuine  contraction  of  the  kidney  only  in  its  jptiology. 

Clinical  Symptoms. — Since  in  most  ca.ses  pyelitis  develops  only  as  one 
SATiiptom  of  a  more  extensive  morbid  process,  its  clinical  symptoms  are  usu- 
ally but  slightly  prominent  in  the  general  course  of  the  illness.  In  wliat 
follows,  therefore,  we  cannot  give  any  complete  description  of  the  clinical 
course  of  pyelitis,  but  we  must  mention  only  those  symptoms  from  which. 
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when  there  is  an  affection  of  the  urinary  passages,  we  may  conclude  that  the 
pelvis  of  the  kidney  takes  part  in  the  morbid  process. 

The  most  essential  sign  which  the  urine  presents  in  all  inflammatory  af- 
fections of  the  urinary  passages,  the  presence  of  mucus  and  pus,  will  [»e 
described  more  fully  in  the  chapter  on  cystitis  {vide  infra).  In  pyelitis,  al>". 
the  mucopurulent  secretion  of  the  pelvic  mucous  membrane  must  mix  with 
the  urine,  and  in  every  severe  purulent  inflammation  the  amount  of  pus  in  ilit* 
urine  must  be  considerable.  We  can  never  decide  w*ith  certainty,  fnmi  ih*- 
mere  presence  of  pu-s  in  the  urine,  as  to  the  place  where  the  pus  mixes  with 
the  urine,  whether  in  the  pelvis  of  tlie  kidney  or  in  the  bladder,  or  even  in  th»> 
urethra.  If  only  we  were  able  to  demonstrate  other  morphological  elements 
besides  tlie  pus  corpuscles,  so  characteristic  that  their  origin  might  be  af- 
firmed with  certainty  to  be  the  pelvis  of  the  kidney,  we  might,  by  meanfi  yf 
them,  make  our  diagnosis  of  pyelitis  absolute.  Unfortunately,  however,  the 
microscopic  sediment  of  the  urine  leaves  much  in  this  regard  to  be  desired. 
The  greatest  weight  was  formerly  ascribed  to  the  discovery  of  pelvic  epi- 
thelium; especially  the  triangular,  long-tailed  epithelial  cells,  sometimes  ar- 
ranged one  upon  the  other,  like  the  tiles  of  a  roof   (see  Fig.   101),  were 

regarded  as  an  indication  that  the  pelvis 
of  the  kidney  was  involved  in  the  inflam- 
mation; but  the  diagnostic  significance  of 
these  cells  is  veiy  slight,  for,  on  the  one 
hand,  they  may  be  absent  in  a  severe  ca:« 
of  pyelitis,  and,  on  the  other  hand,  piv- 

„        «      „     .  cisely  similar  epithelium  comes  from  the 

Fia.   101. — Epithelium  from  the  pelvie  i  *  ai      i  i     i  i  ^«       . 

of  the  kidney  iTiucous  membrane  of  the  bladder.    Greater 

value  is  given  of  late  to  the  disct»verv  of 

certain  easts  from  the  moutlis  of  tlie  urinary  canaliculi    {durtiis  inipvi'in<\ 

— structures  whicli  are  almost  invariably  involved  in  all  but  the  milder  cas«? 

of  pyelitis.     Tubulifonn  epithelial  casts,  cylindrical  formations  cnmix>stil  ■■:' 

pus  corpust-los,  and,  al)ove  all,  casts  composed  of  micrococci,  have  U'on  rt'}";!:- 

edly  found   in  the  urinary  sediment  in  cases  of  pyelitis,  and   |x>sses5  i^,>n'' 

diagnostic  importance  (Furhrijiger  and  others). 

With  regard  to  the  other  characteristics  of  the  urine,  it  should  l>e  nitv- 
tioTU'fl  that  it  is  often  renuirkahly  ahun<lant  in  pyelitis,  and  that  ii  i!un  "f 
course  is  pale  and  has  a  comparatively  low  specific  gravity.  The  rt'ar::*r; 
of  the  mine  is  usually  acid,  despite  tiie  admixture  of  pus.  Tliat  tliis  a. 'i 
reaction  is  an  effectual  distinction  from  tlie  urine  of  cystitis  c-annot  \w  rnxw 
taine<l  [vide  infra).  Wo  may,  however,  say  that  the  tendency  of  the  uri:* 
to  annnoniacal  fermentation  is  deci(le<lly  greater  in  cases  of  cvstitis  than  ::. 
cases  of  inolitis.  The  amount  of  albumen  in  the  urine  corresponds  t"  :  • 
amount  of  pus.  If  there  is  a  very  large  amount  of  albumen,  it  arouses  >ii- 
pirion  of  a  coincident  nephritis.  The  only  decisive  proof  of  sucii  a  c-mipli'i- 
tion  lies  in  the  finding  of  genuine  urinary  casts.  In  cases  of  simple  pvt!:r  • 
it  is  PX(('ptionaI  for  the  urine  to  he  bloody,  while  in  calculous  pveliiis  (•/.'■' 
l)!(H)tl  ii  often  present. 

I'M'-idt's  the  (inality  of  the  urine,  another  symptom  is  pain  in  the  n*;:i"V 
of  the  kidneys,  occurrinir  either  spontaneously  or  through  pressure.  T;;- 
symjitom  i^  jjreseni  in  many  cases  of  pyelitis,  and  is  therefore  <tf  diapi-fi:*. 
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importance.  The  pain  is  often  very  sevt'i-e,  and  radiates  along  the  ureters  to 
tiie  bladder.  In  some  cases,  however,  tiierc  may  lie  uo  pain  at  all,  so  that 
wliile  its  presemre  is  one  symptom  of  pyelitis,  its  absence  does  not  weigh 
against  the  disease. 

All  the  other  symptoms  may  be  dirortly  dependent  upon  the  pyelitis,  but 
they  may  usually  be  referred  in  great  degree  to  the  other  coexisting  atfections. 
First  among  these  is  fever,  that  either  siiows  an  irregularly  remitting  course, 
or  appeurs  in  single  high  elevations  of  temperature,  usually  associated  with 
rigors.  Tlie  fever,  however,  seldom  shows  this  latter  pywmic  character  ex- 
cept in  the  severe  purulent  forms,  where  we  usually  also  have  the  formation 
of  renal  abscesses — that  is,  a  pycUmepIiritis.  Besides  the  fever  there  are' often, 
in  severe  cases,  general  nervous  symptoms,  sucli  as  headache,  delirium,  and 
sopor.  Tliese  symptoms  are  to  be  referred  partly  to  the  general  pya?mic  in- 
fection of  the  body  and  partly,  as  well,  to  the  absorption  of  ammonia  from 
the  decompoBing  urine  into  the  blood — the  "  ammonia;mia"  of  Treitz  and 
Jaksch. 

The  whole  course  of  pyelitis  differs  so  much  according  to  the  primary  dis- 
ease pres^ciit  that  notFiing  of  geniTHl  npplitaticiu  ran  be  said  about  it.  Tlie 
milder  forms,  which  often  pass  otf  rapidly,  are  fomid  most  commonly  in  ehild- 
l)ed,  and  sometimes  in  acute  infectious  fliRcases,  poisonings,  and  as  a  result 
of  mild  cystitis.  The  severe  fi»rms  are  chietly,  as  wn  have  said,  pyelo- 
cyfitttis  and  pyelone]»hritis,  as  a  result  of  strictures  of  the  urinary  trurt  (vide 
infra),  of  severe  cystitis  in  diseases  of  the  spinal  cord,  and  in  other  severe 
diseases  of  the  kidney  and  of  the  pelvis  of  the  kidney,  such  as  new  growths 
and  parasites.  They  usually  constitute  a  very  tedious  and  incurable  affec- 
tion, which  latitfl  until  the  patienl'd  death. 

What  ap])ears  to  be  a  primary  pyelitis  occurs  chiefly  in  children  and 
young  persons,  and  often  begins  with  the  general  manifestations  of  an  acute 
febrile  infection.  At  tirst  the  diagnosis  of  the  true  condition  is  difficult,  but 
is  made  possible  by  pains  in  the  region  of  the  kidneys,  and,  above  all,  by  the 
presence  of  pus  in  the  urine.  The  absence  of  bladder  tenesnuis  and  of  fre- 
quent micturition  is  to  be  noted  in  contradistinction  to  the  prominence  of 
these  symptoms  in  every  case  of  severe  cystitis.  Coincident  gastrointestinal 
BMnptoniH  are  i)ften  observed.  Willi  proper  care  and  treatment,  a  cure  gen- 
erally ret-ults  in  from  eight  to  fourteen  djiys. 

The  implication  of  the  kidneys  is  shown  by  the  presence  of  casts  in  the 
urine  in  addition  to  the  pus  corpusi-h^s,  Tn  the  cases  above  mentioned,  in 
which  a  chronic  pyelonephritis  is  conjpHt-ated  with  the  contracted  kidney,  the 
condition  of  the  urine  in  the  same  in  ninny  rt'spccts  as  in  geuuine  contracted 
kidney.  It  is  abundant,  nrtually  has  a  low  specific  gravity,  aud  contains,  be- 
sides the  pus  corpuscles,  a  few  short  hyaline  casts.  In  such  cases  there  may 
be  developer!  a  secondary  h\'pertrophy  of  the  left  ventricle,  unless  the  general 
nutriti(m  of  tbe  patient  is  too  much  impaired. 

Grent  prniJTess  in  the  more  exact  diagnosis  of  diseases  in  connection  with 
which  pyuria  occurs,  is  due  to  cystoscopy  and  to  Rcparate  examination  of  the 
urine  from  each  kidney,  made  possible  by  the  catheterization  of  the  ureters, 
and  by  other  methods  of  segregation.  Detailed  infomialion  in  regard  to 
these  important  methods  of  examination  will  be  fuund  in  special  works  upon 
the  subject. 
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Treatment. — The  treatment  of  pyelitis  coincides  mainly  with  the  tm^ 
ment  of  ihe  primary  diseaije — for  example,  renal  calculi — and  to  that  ext< 
it  needs  no  detailed  description  here.     In  regard  to  tf»e  general  dietary, 
copious  drinking  of  fluids  (mineral  waters  of  Wildun^en.  Fachingen,  01 
salzbrunnen,  etc.)  will  usually  he  found  useful.     A  diet  in  wbicli   niilk 
dominates  is,  therefore,  frt*quently  prescribed  with  success.     Spicca  and  sti 
lating  foods  are  to  be  avoided.     Aitiong  the  internal  remedies   to  which] 
favorable  influence  is  ascril>ed  in  connection  with  affections  of   the  urii 
tract,  we  have,  first  of  all,  the  astringents   (tannin,  tannigen,  etc.). 
tlierapeutic  ctTects,  however,  are  usually  very  slight,  and  often   they  are  il 
Ixtrne.     Certain  antisq>tic  remedies  are  preferable,  particularly  sh\o\  in 
sules  of  8  gr.  (gm.  0.5)  three  to  five  times  a  day;  also  boric  acid«  5 
gr.   (gm.  0.3  to  0.5)   three  times  daily,  camphoric  acid  and  chlorate  of 
tasfiium.     TJrotropin,  8  to  l.'t  gr.   (gm.  O.ri  to  1)   several  times  daily,  is 
remedy  at  present  most  fretjuently  employed,  particularly  in  cystopyelilis  o 
bined   with  bacteriuria  or  with  fcnnentation   of  the  urine.      Judging  fi 
personal  experience,  the  results  are  most  praiseworthy.     Helmitol  is  anot 
drug  with  a  similar  action. 

Local  applications  to  the  region  of  the  kidnej's,  warm  poultices,  or 
ceptionally  local  bloodletting,  are  indicate<l  only  when  there  is  severe 
and  then,  of  course,  narcotics  must  also  l»e  used  under  some  cireumstant 
In  this  respect  warm  batlis  also  do  good  service  at  times. 


cirAPrKu  II 

N'EPHROLITHIASIiS 
(Renal  Catcului.     Hcnnl  GrurrL     Pu*'UlU  CaIeuio$a) 


Occurrence,  Chemical  Composition,  and  JEtiology  of  Renal  Conoretions.- 

The  ]:»rr(it>italrd  concretion^  of  the  urinar\'  c/»nstitucnts  wliich   form   in  ll 
pelvic  of  the  kidnt'v,  and  which,  under  some  circumetances,  nuiy  U*  pa*w«Hl  ft 
it  with  llii'  iiriiic.  arc  designated,  according  to  their  size  and  nature,  as  rei 
sand,  n  fine,  pulverized  precipitate;  renal  gravel,  gravel-like,  ^ranalar  cod< 
tions  al>out  the  size  of  the  ordinary  coarse  grains  of  sand,  which  can  us-nall 
pass  through  the  ureters  without  sr>ecial  dilTiculty;  or  renal  calculi,  the  lai 
concretions.    The  last  are  al>f>ut  the  size  of  a  millet  seed  or  a  pea,  but  lai 
stones  are  occasionally  seen  which  may  even  resemble  actual  casts  of  the  peli 
of  the  kidney.    We  usually  find  a  calculus  in  only  one  kidney,  although 
kidneys  may  be  affected. 

In  regard  to  the  chemical  nature  of  renal  concretions,  they  consirt  m< 
frequently  of  uric  acid  and  urates.  The  uric-acid  ptones  are  hard,  have  a 
brown-red  or  blackish  color,  and  a  cni'stalline  fracture,  which  in  large  stoi 
is  usually  plainly  laminated;  and,  on  the  whole,  a  smooth  although  irre^lai 
shaped  surface.  If  a  small  portion  of  the  stone  is  pulverized  and  the  powf 
evaporated  to  dr>*ness  with  a  little  concentrated  nitric  acid,  a  red  spot  arl-n 
the  color  of  which  changes  to  violet  on  the  addition  of  caustic  »*Kla  (tl 
so-called  murexid  test  for  uric  acid.)     More  rarely  the  renal  cimcretion^ 


Slot  of  calcic  oxalate.  The  oxalate  calculi  are  extremely  hard,  have  a  dark- 
brown,  almost  blackish,  color  and  a  rou^h  surface,  often  furnished  with  many 
prickles,  from  which  reason  they  are  often  called  **  mulberry  calculi."  Their 
fracture  gomctimes  shows  a  radiated  hut  never  a  hiniinatt'd  arniugeincnt. 
Stones  are  also  frequently  .seen,  whicii  consist  of  alterniitint^  layers  of  uric  acid 
And  calcic  oxalate,  or  which  have  a  nucleus  of  uric  acid  and  a  coating  of  calcic 
oxalate.  The  phosphatic  calculi  are  another  variety  of  renal  concretions.  We 
only  rarely  have  to  do,  however,  with  stones  which  consist  exclusively  of  basic 
calcic  phosphate  or  arumonio-m«;rncsic  phosphate,  but  we  oftcner  have  sec- 
ondury  deposits  of  layers  of  phosphate  which  are  procipituted  on  uric  acid  or 
mullwrry  calculi  in  urine  wfiich  hns  become  alkaline.  Tlie  pure  phoaphatic 
calculi,  of  course^  generally  with  a  nli^rht  admixlnre  of  calcic  carhoniito,  are 
j^ayish-white  and  rather  sr^ft.  s--*  that  they  can  he  cnislic<]  with  the  linger.  The 
largest  specimens  of  this  kind  are  not  found  ut^ually  in  the  pelvis  of  the  kidney, 
but  in  the  bladder;  still,  as  we  have  ourselves  observed,  large  and  pure  phoa- 
phatic calculi  do  owur  in  the  pelvis  of  the  kidney,  without  any  uric-acid 
nucleus.  All  the  other  calcidous  formations  are  so  rare  that  they  scarcely 
possess  clinital  interest.  We  may  mention  tlie  light-yellow  cystin  ^  r-akuli 
■with  a  surface  of  waxy  luster,  the  xanthin  calculi,  and  the  indigo  calculi. 

As  to  the  precise  causes  of  all  these  concretions  we  have  as  yet  no  certain 
knowledge.  The  uric  acid  originates  from  the  allmniinous  substances  of  the 
nuclei  of  the  cells,  the  so-called  nncletns.  An  increase  in  the  destruction  of 
leucocytes  seems  to  be  a.ssociated  with  an  increased  excretion  of  uric  acid. 
"The  formation  of  a  solid  deposit  of  uric  acid  is  usually  associated  willi  marked 
acidity  of  the  urine.  Yet,  we  do  not  know  at  all  in  what  way  these  circum- 
stances bring  ubcjut  the  development  of  renal  calculi.  There  is  much  prob- 
ability in  the  arisumption  Lfuil  some  solid  substance  or  other  usually  forms  the 
nucleus,  and  gives  the  impulse  to  the  fornmtion  of  at  least  the  larger  renal 
•calculi.  Such  nuclei  may  be  coagulated  mucus,  bits  of  epithelium,  and  perhaps 
bacteria.  It  is  an  interesting  ftit-t,  nlihrnigb  we  cannot  completely  explain  it 
that,  as  Meckel.  Kbstein.  nnd  others  have  shown,  the  microscopic  examination 
of  minute  scales  of  cnleult  disclose  the  crystalline  uric  acid  deposited  in  a  sup- 
porting structure  of  an  albuminous  character.  With  regard  to  the  fonnation 
■of  oxalnte  cnlculi,  likewise,  we  possess  no  exact  knowledge.  Oxalic  acid  in  the 
urine  probably  is  due  in  part  to  the  oxalic  acid  which  is  introduced  into  the 
system  in  vegetables,  and  in  part  is  perhaps  formetl  from  the  decompijsition  of 
albuminous  substances.  The  deposits  of  crystals  of  calcic  oxalate,  as  well  as 
uric-acid  crystals^  from  acid  urine  is  well  known  to  be  a  very  frequent  occur- 
rence, wliile  the  actual  formation  of  calculi  is,  as  has  been  said,  comparatively 
rare.  The  cause  of  the  deposit  of  phnsphatic  concretions  must  lie  in  the  urine 
hecnniing  alkaline.  In  such  cases,  therefore,  the  development  of  concretions 
is  probably  preceded  by  disease  of  the  pelvis  of  the  kidney  and  the  ingress  of 
bacteria  capable  of  exciting  an  alkaline  fennentation  of  the  urine. 

In  regard  to  the  predisposing  causes  nf  calculous  formatimi  we  must  men- 
tion, first  of  all,  that  stones  are  often  fcmud  in  children,  and  next  in  frequency 
in  advanced  life.    Men  show  a  greater  disposition  to  renal  calculi  than  women. 

'  Cystin  is  a  product  of  the  splitting  up  of  albuminous  suhatances,  and  is  utmnlly  further 
decomposf^  in  the  body.  In  some  facniliee,  cystiQuria  ocoun  as  m  peculiar  aaomaJy  of  tiasue 
xnetaboliBm. 
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Heredity  also  seems  to  play  a  certain  part,  since  the  disease  has  been  repeatedly 
observed  in  different  members  of  the  same  family.  The  many  relations  which 
have  been  imagined  between  the  formation  of  calculi  and  certain  condition?  in 
the  manner  of  life  and  in  the  food  taken,  all  lack  definite  proof.  As  to  mode  of 
life,  the  chief  blame  is  laid  upon  an  excessive  meat  diet,  drinking  copiously 
of  new  sour  wines,  and  drinking  water  containing  lime.  It  is  remarkable  that 
calculi  are  much  more  frequent  in  some  countries  (England,  interior  Ru??ia) 
and  regions  than  in  others.  In  regard  to  the  interesting  but  still  entirely  incom- 
prehensible relations  between  the  formation  of  renal  calculi  and  other  anomalie> 
of  tissue  metabolism,  especially  gout,  compare  the  chapter  on  Gout. 

The  Anatomical  Chains  Caused  by  Renal  Calcnli. — The  presence  of  con- 
cretions in  the  pelvis  of  the  kidney  very  frequently,  but  not  always,  excites 
pyelitis.  This  may  exhibit  all  degrees,  from  a  simple  catarrhal  inflammation 
to  a  diphtheritic  or  severe  purulent  inflammation  of  the  pelvic  mucous  mem- 
brane. As  a  result  of  the  mechanical  irritation,  there  are  quite  frequently 
large  or  small  hemorrhages. 

If  a  severe  purulent  pyelitis  has  developed,  this  may  bring  with  it  all  the 
sequelse  with  which  we  have  previously  become  acquainted.  In  severe  ca>es 
the  process  may  involve  the  kidneys,  when  there  arises  a  pyelonephritis,  with 
a  purulent  breaking  down  of  the  renal  tissue,  and,  under  some  circumstance?, 
even  a  perinephritis,  with  extensive  suppuration  in  the  vicinity  of  the  kidnev. 
and  with  occasional  perforation  into  the  neighboring  organs.  If  the  renal 
calculi  have  previously  passed  outward,  they  are  not  found  at  the  antop^r, 
although  they  form  the  special  starting  point  of  the  disease.  Sometimes,  hov- 
■  ever,  the  pus  cavity  is  entirely  filled  with  calculi. 

A  second  important  sequel  of  a  renal  calculus,  which  sometimes  develop.-, 
is  hydronephrosis  (vide  infra).  It  arises  when  a  large  stone  blocks  th**  pa>>atv 
from  the  pelvis  of  the  kidney  into  the  ureter,  or  when  a  smaller  stone  remain-' 
fast  in  the  ureter  and  completely  shuts  oflf  the  passage  of  the  urine.  In  the 
latter  case  there  may  also  arise  a  pressure  necrosis  and  perforation  of  the  uroi*T. 
It  goes  without  saying  that  inflammation  and  hydronephrosis  or  pyonephr-'-s 
may  be  combined. 

Clinical  Symptoms. — If  there  is  merely  the  formation  of  renal  sand  <->r 
renal  gravel  in  the  urinary  tract,  this  condition  is  sometimes  asso<iatt'<l  with 
no  symptoms  at  all.  The  little  granules  are  washed  away  by  the  urim^  an! 
evacuated,  and  at  most  they  may  give  rise  to  slight  pain  in  the  re>ri<»n  'tf  tb'* 
kidney  and  in  the  abdomen.  Larger  stones,  however,  may  sometimes  U*  wholly, 
or  almost  wholly,  without  symptoms,  if  their  position  and  their  smooth  surfiu^ 
are  such  tliat  they  are  comparatively  harmless. 

The  characteristic  clinical  symptoms  of  nephrolithiasis  do  not  apptnir  unnl 
the  results  of  mechanical  irritation  of  the  pelvis  of  the  kidney  arise.  «^r  until 
there  is  an  incarceration  of  a  calculus  in  the  ureter.  It  is  the  latter  tirou::}- 
stance  which,  after  the  analogy  of  gallstones,  causes  the  most  important  <\iv.r^ 
torn  in  the  diagnosis  of  renal  calculi — the  pain,  the  so-called  renal  i-olic.  Sinh 
an  attack  of  colic  sometimes  conies  on  quite  suddenly  and  unexinvte^llv:  :n 
other  cases  it  is  produced  by  some  exciting  cause — jumping,  runnin.ir.  walkirj. 
or  riding.  The  pain  often  becomes  frightful ;  it  radiates  from  the  l»aik  ;in*: 
the  lateral  portions  of  the  abdomen  along  the  course  of  the  ureters  downuinl. 
and  often  upward,  spreading  particularly  toward  the  bladder,  testicles,  and 
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thighs,  and  alt;o  up  the  back.  A  place  in  tlie  obdoincn  which  corresponds  with 
the  bend  of  the  ureter,  and  on  the  right  side  almost  with  MeBurner*'s  point 
(page  oH4),  is  particularly  often  ficnsitive  to  pressure.  Noteworthy  also  ia 
the  fretjuent  sensibility  to  pressure  of  the  testicle  on  the  corresponding  side. 
Nausea  and  repeated  vomiting  often  occur.  The  bowels  are  constipated,  the 
intestinal  gases  cannot  bo  passetl,  and  consequently  the  intestinejii  i")ef!ome 
slightly  distonded  and  sensitive.  The  pulse  is  acrrlcrated  and  often  abnnnnaily 
tent^e,  and  the  temiHrnturc  usually  sli^rhlly  eleviited.  Chills  are  rarely  observod. 
In  severe  attacks  there  may  be  a  jreneral  state  of  mllapse  with  a  small,  rapid 
pulse,  cold  sweat,  and  attacks  of  fainting.  The  urine,  as  a  rule,  is  acanty,  but 
frequently  evacuated  with  painful  tenesmus.  Sometimes  it  is  almost  entirely 
normal  in  quantity  and  composition,  if  it  comes  exclusively  from  tlie  other 
free  kidney.  Oliguria,  or  oven  complete  anuria,  with  its  fatal  con:!er|uences, 
invariably  sets  in  if  both  ureters  bii  occluded.  Still,  even  witli  a  undateral 
calculous  obstruction,  tlie  passage  of  urine  may  l>e  scant  or  cease  almost  entirely 
as  a  result  of  a  reflex  inhibitory  iulhieriec  in  some  unknown  way  affecting  the 
secretion  of  urine  in  the  other  kidney-  Almost  complete  anuria  has  fre([uently 
been  observed  as  long  as  eight  days  in  cases  of  unihitiTa!  obstruetinu  due  to 
renal  calculus.  In  such  cases  there  is  danger  of  uru'miu,  tijough  it  is  astonish- 
ing how  rarely  this  sets  in  in  obstruction  by  stone.  If,  at  the  same  time,  there 
is  a  mechanical  irritation  or  an  inflnmniatory  process,  the  urine  often  contains 
blood  and  pus.  Even  if  the  urine  appears  macroscopically  to  be  normal,  niicro- 
Bcopic  examination  of  the  cenlrifugalized  six^cinien  often  sliows  some  leuco- 
cyteflj  red  blood  corpuscles,  isolated  hyaline  casts,  and  particularly  often,  crys- 
tals of  uric  acid.  The  <luration  of  the  renal  colic  depends  on  the  duration  of 
the  incarceration ;  it  may  last  for  a  few  hours  or  for  several  days.  The  attack 
often  ends  with  the  expulsion  of  the  stone. 

In  the  intervals  between  the  several  attacks  some  patients  feel  quite  well, 
while  others  have  slight  pains  in  the  loins  and  back,  at  times  also  distinctly 
localized  in  the  reginn  of  the  one  kidney,  as  well  as  gastrointestinal  disturb- 
ances; frequently  urinary  tenesnms  e.xists.  More  serious  symptoms  set  in 
as  a  result  of  severe  mechanical  irritation  of  the  pelvis  of  the  kidneys  and 
of  inflammatory  complications.  The  pains  in  the  regions  of  the  kidneys  then 
increase.  The  urine  shows  an  admixture  of  pus.  and  contains  pelvic  epithelium 
and  often  blood.  The  fro(|uent  appearance  *>f  Uhnu]  in  the  urine,  in  consequence 
of  meehiniieal  lesions  of  the  mucous  nienibrane  nf  the  jielvis  of  the  kidneys,  is 
a  characteristic  symptom  of  pyelitis  calculosia.  If  we  find,  as  sonu^times  hap-  ,  - 
pens,  the  urine  at  many  times  perfectly  clear  and  normal,  but  at  other  times  \ 
purulent,  we  may  sus|jeet  an  occasional  blocking  of  the  ureter  coming  from 
the  diseased  kidney  by  ft  renal  calculus. 

The  symptoms  are  much  more  severe  if  the  trouble  goes  on  to  a  severe 
purulent  pyelitis  and  pyelnnephritis.  We  need  not  describe  the  details  again 
here — the  pain,  fever,  swelling,  and  perforation  internally  or  externally — 
since  they  agree  completely  with  what  has  been  said  before  (s<h*  the  previous 
chapter  and  (chapter  VI  in  the  previous  section),  A  special  chapter  will  be 
devoted  to  the  symptomatology  of  hydronephrosis. 

The  course  of  nephrolittiiasis  is,  as  a  rule,  very  tedious.  Since  the  disposi- 
tion to  the  formation  of  calculi  usually  persists,  and  since  also  the  8equela& 
which  have  once  developed  may  last  for  a  long  time,  a  very  chronic  state  often 
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develops,  which,  in  varying  ways  and  with  manifold  exacerbations  and 
8ions»  is  compased  of  attacks  of  colic,  hemorrhages,  and  symptoniB  of 

cystitis. 

In  many  cases,  of  course,  complete  recovery  may  finally  ensue.     The  caloidi  I 
present  are  pa^fied,  new  ones  are  not  formed,  the  pyelitis  that  has  arisen 
appears,  and  all  the  morbid  sNTuptoms  ceu:ie;  but,  on  the  other  hand,  nep 
lithiasis  entaiU  a  nunilM?r  of  dangers  which  serioucly  threaten  life.     These 
besides  the  rare  occurrence  of  unemia,  first  of  all  the  development  of  pj 
nephritis  and  of  still  more  extensive  suppurations,  and  a  general  decline 
strength,  pya-niic  stales,  etc.    There  is  also  a  possible  danger  in  such  chrowe" 
suppurations  that  a  general  amyloid  degeneration  of  the  internal  organs 
ensue.     With  regard  to  complications  on  the  part  of  other  organs,  thej 
one  point  of  special  interest — viz..  that  sometimes  gallstones  and  renal  cal 
are  found  in  one  and  tlie  same  patient.    Attention  is  again  to  Ixj  called  to 
combination  of  renal  calculi  wilh  other  gouty  atTections  (vide  chapter  on  Gi 
as  well  us  other  constitutional  di.seases  (diabetes,  arteriosclerosis). 

Diagnosis. — If  typical  attacks  of  renal  colic  with  the  pas&age  of 
have  repeaifdly  appeared,  or  if  the  attaeks  of  colic  are  combined  wich 
prnm>uaced  api^arance  nf  blond  and  pus  in  the  urine,  the  diagnosis  of  nepi 
litliiasis  jirestmts  no  dillirnllics.     It  is  different  in  the  ca.^*s  in  whieli  sti 
have  never  passed,  and  the  patient  complains  only  of  pains,  gastrointesl 
disturbances,  etc.     In  such  cases,  it  is  important  that  in  addition  to  the  o| 
affi-ctions  to  be  takun  into  consideration,  the  possibility  of  renal   calculi^ 
kept  in  view  from  tho  fl^^t,  and  the  history  taking  and  phy-iical  escamtual 
be  directed  nccordingly.     It  is  particularly  ditlicult  to  distinguish  renal  colic 
from  gallstone  eolic,  recurring  appendicitis,  intestinal  colir,  purely  nen 
disturbant-es,  floating  kidney,  lumbago,  etc.    The  assumption  of  nephrolith] 
is  ba.sed  above  all  on  a  careful  conj»ideration  of  the  character  of  the  pains 
diation  to  the  bladder  and  genital  organs),  sensitiveness  to  pressure  in 
region  of  the  kidney  and  along  the  ureters,  the  frequent  desire  to  urinate, 
■oliguria,  increased  tension  of  the  pulse,  and,  above  all,  on  the  carefnl  mi( 
scopic  anal3'sis  of  the  urine  (blood  and  pus  cells,  a  few  hyaline  casts,  uric-i 
crystals).     A'ery  often,  of  course,  a  positive  diagnosis  demands  '.y)ntiniw 
observation  of  the  case. 

It  is  of  great  importance,  particularly  with  regard  to  any  operative  ti 
nient,  to  determine  which  kidney  is  the  seat  of  the  trouble,  and  whether 
kidney,  at  any  rate,  is  porft'ctly  healthy  or  not.    In  considering  these  quest! 
we  must  be  guided  by  the  chief  seat  of  the  pain ;  the  appearance  of  the  urim 
for  instance,  observing  whether  there  is  an  increase  in  the  amount  of  pui 
pressure  is  made  upon  the  diseased  kidney,  and  whether  from  time  to  ti 
normal  urine  is  evacuated  as  a  result  of  occlusion  of  the  ureter  upon  the  i 
eased  side :  and  by  the  results  of  external  examination  witli  regard  to  ten( 
ness,  or  the  discovery  of  a  tumor  due  tn  hydrnncpbrosis.     In  all  diflicult  ci 
a  special  examination  with  the  assistance  of  the  newer  methods  of  exanii 
tion  (cystoscopy,  separate  examination  of  the  urine  secreted  by  each  kit 
etc.)   is  necessary.     Admirable  diagnostic  results  are  also  ohtninod   in 
of  renal  calculi  l>y  examination  with  tlie  Riintgen  rays.     With  the  aid  of 
new  and  improved  methods  of  technic.  not  only  phosphatic  calculi,  but  i 
nratic  calculi,  can  be  determined  in  this  manner.     In  all  suspicious 
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of  any  severity,  Eontgen  photography  is  therefore  urgently  to  be  recom- 
mended. 

Treatment. — Since  the  uric-acid  concretions  are  by  far  the  commonest,  the 
methods  of  treatment  most  in  use  for  nephrolithiasis  refer  especially  to  these. 

If  the  tendency  to  the  formation  of  urinary  gravel  be  confirmed  in  a  pa- 
tient, or  if  the  severer  smptoms  of  nephrolithiasis  have  already  appeared,  we 
must  first  give  a  number  of  general  dietetic  directions,  in  order  to  check  the 
formation  of  uric  acid  in  general,  and  promote  the  solution  of  the  uric  acid 
already  formed  as  far  as  possible.  Without  entering  too  much  on  theoretical 
reasoning,  we  will  give  in  what  follows  the  measures  which  have  won  general 
approval.  In  the  first  place,  the  patient  must  avoid  immoderate  indulgence 
in  any  sort  of  food,  and  particularly  in  meat.  Articles  of  diet,  such  as  liver, 
sweetbread,  and  calf's  kidneys,  which  contain  an  abundance  of  nuclein.  should 
be  forbidden.  The  patient  should  be  advised  to  choose  a  chiefly  vegetable  diet, 
with  milk  and  a  moderate  amount  of  meat;  spirituous  beverages  are  to  be  used 
little,  if  at  all,  and  acid  viands  and  liquids  are  inadmissible.  It  is  advantage- 
ous to  weigh  the  patient  regularly  in  order  to  keep  watch  on  the  nutrition, 
and  to  avoid  ary  further  increase  of  weight  in  such  individuals  as  are  well 
nourished;  and  in  the  obese,  to  bring  about  a  diminution  of  weight.  Moreover, 
BO  far  as  the  genei:!  condition  of  the  patient  allows,  he  should  have  regular 
exercise  in  the  gimnasium,  or  at  sawing  wood,  or  gardening.  He  should  also 
promote  the  assimilation  of  his  food  by  the  frequent  use  of  warm  baths  or 
salt  baths;  and  an  abundance  of  liquid  must  be  ingested,  so  as  to  dilute  the 
urine,  and  thus  increase  its  solvent  power. 

This  last  indication  is  usually  met,  in  conjunction  with  that  of  diminishing 
the  acid  reaction  of  the  urine,  by  the  ingestion  of  alkalies,  so  as  to  prevent,  as 
far  as  ]>ossible,  the  deposit  of  uric  acid;  consequently,  alkalies  and  alkaline 
mineral  waters  are  very  extensively  employed  in  nephrolithiasis.  Pfeiffer  and 
others  have  been  able  to  demonstrate  by  direct  experiment  that  the  urine  se- 
creted after  the  use  of  such  waters  and  drugs  does  possess  an  increased  power 
to  dissolve  uric  acid.  The  simplest  way  is  to  have  the  patient  use  phosphate 
of  soda  in  a  daily  dose  of  1  to  i  drachms  (gm.  5  to  15) ;  or,  better,  carbonate 
of  soda,  1  to  2.5  drachms  (gm.  5  to  10) ;  or,  finally,  the  specially  recommended 
carbonate  of  lithia,  2  to  8  gr.  (gm.  0.1  to  0.5),  several  times  a  day,  dissolved 
in  a  large  amount  of  simple  water,  or  carbonated  water,  or  lemcmade.  Also 
mixtures  of  these  remedies  are  often  used  with  good  results;  thus  Cantani 
recommends  bicarbonate  of  soda,  8  gr.  (gm.  0.5) ;  efTervescing  carbonate  of 
lithia,  4  gr.  (gm.  0.25) ;  citrate  of  potassium,  15  gr.  (gin.  1) ;  also  the  so-called 
uricedin,  which  is  composed  of  the  citrates  of  sodium  and  lithium,  sulphate  of 
sodium,  and  chlorid  of  sodium.  Of  this,  15  gr.  are  to  be  given  several  times 
a  day.  Another  remedy  is  borocatrate  of  magnesium,  of  which  a  teaspoonful 
may  be  taken  in  soda  water  with  sirup,  three  times  a  day.  Of  the  natural 
mineral  waters,  the  springs  of  Fachingen,  Vichy,  Carlsbad,  Wildungen, 
Briickenau,  Salzbrunn,  and  Neuenahr  are  chiefly  used.  The  natural  lithia 
waters  of  Assmanshausen  and  Salzschlirf  contain  such  minute  amounts  of 
lithia  salts  that,  in  general,  the  artificial  waters  are  to  be  preferred  to  them. 

The  attempt  has  been  often  made  to  promote  the  solution  of  uric  acid  by 
administering  certain  chemical  substances,  but  unfortunately  the  results  have 
not  been  brilliant.    The  conditions  which  obtain  in  the  human  organism  are 
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essentially  different  from  those  in  a  test-tube.  Piperazin,  15  to  45  gr.  (gm. 
1  to  3)  daily,  has  been  much  recommended,  but  has  not  proved  at  all  efficient^ 
and  the  same  may  be  said  of  lysidin,  15  to  60  gr.  (gm.  1  to  4)  a  day,  and 
urotropin,  15  to  25  gr.  (gm.  1  to  1.5)  daily,  in  water.  Still,  further  trial  of 
these  remedies,  above  all  urotropin,  would  not  be  unjustifiable. 

The  symptomatic  treatment  is  very  important.  In  so  far  as  this  relate?  to 
the  accompanying  pelvic  and  vesical  catarrh,  we  may  refer  to  the  appropriate 
chapters  in  this  book.  For  renal  hemorrhages  some  internal  remedies,  such 
as  ergotin,  hydrastis  canadensis,  etc.,  have  been  recommended,  but  their  action 
is  quite  doubtful.  Subcutaneous  injections  of  adrenalin  (one  syringeful  of  t 
0.1  per  cent  solution)  deserve  somewhat  greater  confidence.  The  effectivenew 
of  gelatin  injections  (Jiij  to  v  [gm.  100  to  150]  of  a  sterilized  one-  or  two- 
per-cent  solution)  recommended  for  various  internal  hemorrhages,  is  extremely 
doubtful.  The  internal  administration  of  a  decoction  of  gelatin  (about  five 
per  cent)  is  more  convenient  and,  therefore,  preferable.  The  treatment  of  the 
attacks  of  colic  is  of  great  practical  significance.  The  chief  remedies  are  the 
narcotics,  opium,  and  morphin,  internally,  or  with  very  severe  pains,  better 
subcutaneously.  In  severe  cases  chloral  and  inhalations  of  chloroform  may  be 
employed.  Warm  baths,  warm  poultices,  or  narcotic  embrocations,  such  u 
chloroform  liniment,  also  frequently  give  relief.  Sometimes  patients  expe- 
rience an  alleviation  of  their  pains  if  the  pelvis  is  raised  and  the  trunk  placed 
in  a  low  position.  Some  physicians  recommend  vibratory  massage  in  the 
region  of  the  kidneys,  and  cautious  downward  massage  along  the  course  of 
the  ureter,  but  this  does  not  always  agree  with  the  patient.  The  administra- 
tion of  glycerin  (a  tablespoonful  in  tea  or  milk  two  or  three  times),  which  i* 
claimed  to  stimulate  the  contractions  of  the  ureter,  must  be  mainly  rejrarded 
as  a  placebo.  An  abundant  supply  of  fluid  is  always  advisable,  in  onler  to 
aid  the  washing  out  of  the  incarcerated  stone  by  an  increased  secret i(m  of  urine. 

Since  the  initiative  of  Simon  in  1871  the  operative  treatment  of  renal  dis- 
ease has  made  continuous  progress,  and  it  has  been  eminently  su(_ce>?ful  in 
many  cases  of  renal  calculi.  It  is,  therefore,  most  important  in  all  in^tamx'S 
of  nephrolithiasis  with  severe  symptoms,  and  particularly  with  secondary  puru- 
lent inflammation,  to  consider  the  possibility  of  surgical  interferemv  by  ne- 
phrotomy or  nephrectomy.  In  the  dangerous  cases  of  nephrolitluasi.-i.  in  whieh 
persistent  and  almost  complete  anuria  occurs,  timely  surgical  interfereni-e  i* 
of  the  greatest  importance.  Particulars  in  these  matters  mus^t  be  soujrht  in 
special  treatises  on  renal  surgery. 

What  has  been  said  thus  far  refers,  as  we  have  stated,  chiefly  to  tlio  treat- 
ment of  uric-acid  calculi.  If  there  are  calculi  made  up  of  oxalate,  the  annnint 
of  vegetables  eaten  must  be  limited,  but  the  use  of  alkaline  waters  is  advi-al-Ie. 
We  do  not  know  any  special  directions  to  give  in  case  there  were  cy>tin  i-aUu!:. 
On  the  (ithor  liand,  when  phosphatic  stones  are  present,  inasmmh  a>  the-ie  lan- 
not  be  deposited  unless  the  urine  is  alkaline,  we  should  recommend  tlie  enip''>* 
ment  of  acids,  particularly  lactic  acid,  8  to  15  gr.  (gm.  0.5  to  1 ),  and  *alii\l;c 
acid:  also,  Imlrochloric  acid  and  phosphoric  acid.  Of  course,  in  mo^i  lU^? 
there  is  some  disease  of  the  urinary  passages  wliich  has  ociasioneil  the  forma- 
tion of  the  calculi,  and  if  such  disease  is  discovered  its  treatment  is  of  j»Ari- 
iiiount  importance. 


iEtiology  and  Pathological  Anatomy. — It  does  not  seem  remarkable  that, 
with  the  presence  of  many  tubertitlar  processes  in  the  Ixxly,  tulxrcle  bacilli 
should  quite  easily  reach  tho  kidneys  by  way  of  the  blood  current,  and  there 
give  rise  to  an  eruption  of  luberde.  Accordingly,  we  quite  frequently  find  a 
ffvv  or  many  niiiinry  tui>ercles  in  the  kiduevH  in  arvite  luiliary  tulx-rculosis,  in 
puhiionar}'  tuberculosis,  etc.,  which  are  distributed  over  tlie  whole  kidney,  or 
sometimes  only  in  tlie  territory  of  one  arterial  branch. 

While  miliar}'  tuberculosis  of  the  kidney,  however,  is  without  any  clinicnl 
siguiiicance,  there  is  also  un  extensive  local  titlivruubisis  of  the  kiilney.  as  well 
as  of  the  urinary  tract  and  the  soxual  or^jans.  Such  atTcctinns  soiuetimca 
occur  as  a  result  of  pronounced  preexisting  tuberculosis  of  other  organs,  espe- 
cially the  lungH,  or  they  arise  as  an  apparently  independent  disease,  which  is 
tenned  gf'nit4>-urinary  tulKTculosis.  In  such  casi^s  the  infection  with  the 
tul>ercle  bacilli  often  seems  tn  take  place  by  means  of  the  b]o<->d  from  soine 
previously  existing— perhaps  concealed — tuberculous  f(tcu8  in  the  body,  such 
as  a  gland,  tuberculous  bone  or  joint  disease,  etc.  In  a  few  eases,  the  tubercle 
bacilli  perhaps  enter  the  urinary  or  the  genital  tract  from  without.  How- 
ever, a  hematogenous  infection  seems  to  be  the  rule  in  geniio-urinary  tuber- 
culosis, especially  as  the  results  of  n)ore  recent  surgical  experience  have  shown 
that  tuberculous  foci  generally  appear  in  the  kidneys  first,  and,  in  fact,  almost 
regularly  in  only  one  kidney.  The  bladder  becomes  aiTected  only  later  (excep- 
tionally, in  the  early  stages)  ;  the  prostate,  apparently  with  particular  fre- 
quency, and  the  seminal  vesicles  and  Oie  testicles  as  well.  From  the  organ 
first  involved,  the  process  then  extends  continuously  or  by  leaps  to  the  neigh- 
boring parts.  If  the  cases  come  to  autopsy,  the  tul>erculosi8  is  often  so  exten- 
sive that  we  can  no  longer  make  out  with  certainty  the  place  where  it  first 
began.  In  women,  tuberculosis  is  at  times  predominantly  localized  in  the 
genital  apparatus  (uterine  and  ovarian  tubrrculosis). 

As  in  all  lubercutuus  affections,  individual  predisposition  plays  a  part  in 
genito-urinary  tuberculosis,  which  should  not  be  overlooked.  This  predispo- 
sititm  may  be  congenital  (hereditary  or  family  teudency)  or  acquired.  In 
regard  to  the  latl^T,  it  is  to  be  observed  thai  {jrcvious  gtmorrlical  atfections 
(gonrtrrheal  c[»idi(lyniitis,  ponnrrheal  cystopyclitis)  ami  in  woruen»  mrasion- 
ally  puerperal  fjyclills,  prepare  the  ground  for  tuberculous  infection.  In  the 
kidneys  the  tubt^rculous  infiltration  devclojw  either  chiefly  from  the  pelvis  of 
the  kidney  or  in  the  renal  substance  itself.  Yellow  cheesy  nodules  arise, 
which  finally  break  down  and  thus  lead  to  an  actual  ^' ncplirophthisis."  If 
the  disease  arise  from  the  pelvis,  the  infiltrated  renal  papilla-  are  usually  first 
atTeetcH.  Ulcerative  recesses  are  formed  in  the  pelvis  of  the  kidney,  and  finally 
the  entire  lining  of  the  pelvis  is  transformed  into  a  raw  surface  covered  with 
necrotic  tissue  and  cheesy  detritus.  In  verv  advanced  cases  almost  the  whole 
kidney  is  destroyed.  As  already  mentioned,  the  process  is  at  first  one-sided, 
afterwards  usually  bilateral,  but  it  is  often  more  advanced  on  one  side  tlian 
on  the  other. 
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If  the  process  invade  the  ureters,  their  walls  also  are  infiltrated  with  tuber- 
cular deposits,  and- hence  they  are  thickened,  while  the  mucous  membrane  is 
often  changed  in  great  part  to  a  necrotic  ulcerating  surface.  Precisely  analo- 
gous conditions  are  found  in  the  bladder,  and  in  some  cases  even  in  the 
urethra;  while  in  the  prostate,  the  vesiculae  seminales,  and  the  testicles  there 
is  more  frequently  the  formation  of  cheesy  tubercular  nodules,  and  rarely 
disintegration  and  perforation  of  the  tubercular  formations. 

Clinical  Symptoms. — The  picture  of  genito-urinary  tuberculosis  corre- 
sponds in  most  of  its  details  completely  to  that  of  a  severe  chronic  pwl**- 
cystitis.  The  occasional  local  symptom  is  pain  in  the  region  of  tlie  ki<lnt^>s 
and  bladder.  This  may  sometimes  assume  great  severity,  like  colic,  if  the 
ureter  become  plugged  by  a  broken-down,  crumbling  mass.  If  the  bladtler  is 
also  affected,  frequent  pressure  and  pain  in  urinating  arise.  In  other  cas**, 
however,  the  pain  is  but  slight  during  the  whole  disease. 

The  urine  shows  the  most  important  diagnostic  changes.     It  almost  inxa- 
riably   contains   an  abundant   sediment,   consisting  of   pus   corpuscles  and 
detritus.     Its  amount  usually  remains  normal  for  a  long  time;  its  reactitm 
is  faintly  acid,  but  in  severe  cases  it  may  become  alkaline  through  coniplita- 
tion  with  an  alkaline  fermentation  of  the  urine.    The  discovery  of  shreds  of 
tissue  in  the  urine,  elastic  fibers  and  connective  tissue,  is  sometimes  posjiihie, 
and  is  of  diagnostic  value  because  it  is  direct  evidence  of  an  ulcerative  proce?s. 
The  discovery  of  tubercle  bacilli  in  the  purulent  urinary  sediment   (R<ji*n- 
stein  and  others)  is,  however,  far  more  important.    This  is  possible  in  alnittft 
all  cases,  and  is  a  reliable  and  absolutely  decisive  factor  in  diagnosis.    There 
is,  however,  one  unfortunate  circumstance  about  the  demonstration  of  tul>cnle 
bacilli  in  the  urine,  for  not  infrequently  other  bacilli   (smegma  bacilli*  are 
stained   by  the   ordinary  method   of   staining,   which   is   that    eniployf«l  for 
sputum,  and  are  thus  mistaken  for  tubercle  bacilli.     As  yet,  no  easy  and  cer- 
tain metliod  of  distinguishing  these  two  varieties  of  bacilli  has  Kvn  di-fv- 
ered,  and  hence  in  doubtful  cases  it  is  necessary  to  resort  to  pure  ciilturt<  ari'i 
to  inoculation,  in  order  to  reach  a  decision.     Still,  if  the  urine  is  lakfn  f'.v 
the  catheter,  and,  at  the  same  time,  all  other  phenomena  considered.  v.\-  uuv. 
as  a  rule,  manage  with  the  ordinary  staining  method.      [Stain  with  carU-i- 
fuclisin ;  decolorize  with  twcnty-per-cent  nitric  aci<l ;  wash  in  water:  an«l  -^lil! 
furtiier  decolorize  in  seventy-per-ccnt  alcohol  for  at  lea?t  ten  minutes.    Ti  • 
will  bleach  tlie  smegma  bacilli.]     Other  bacilli  are  usually  cntiroly  alist*n:  ::i 
tuberculous  pyuria.    Admixtures  of  blood  in  the  urine  are  alsit  seen  in  >rtiii: - 
urinary  tuberculosis,  hut  they  may  often  he  entirely  absent.     In  several  "f  'ur 
cases  a  slight  lijcniaturia  was  the  first  symptom  which  called   tlu*  patifnt- 
attention  to  the  trouble  with  the  bladder.     Pyuria,  however,  ordinarily  pr*- 
ccdes  haMuaturia.     The  more  profuse  renal  hemorrhages  generally  <H.-(ur  "nl' 
in  the  earlier  stages  of  the  disease.     On  the  other  hand,  the  microscope  \^:?- 
frequently  dcnioustrate  a  slight  admixture  of  blood.     In  some  cases  the  urin-- 
is  entirely  free  from  blood. 

The  local  objective  examination  of  the  kidneys  usuallv  gives  a  nojatiu- 
result.  Only  in  a  fcM*  cases  have  M*e  been  able  to  feel  the  disease*!  kidnev  a? 
a  tumor  tliroufrh  the  abdominal  walls.  This  is  usually  due  less  to  tlie  tuUr- 
culous  infiltration  of  the  kidney  itself  tlian  to  the  dilatation  of  the  pt4vi>  ■ : 
tlie  kidney  from  liydronephrosis.    We  can  sometimes  feel  the  thickened  wills 
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of  the  bladder.  T]ie  local  examination  of  the  prostate  and  tlitr  losticlea  is  far 
more  important  in  diagnosis.  Especially  in  the  latter  we  often  feel  the  hard- 
enirijt;  corrospi>ridinf^  to  the  tuhtTi-uUms  iiifillratioii,  and  manifesting^  itself 
chietlv  ill  Um  cpididyitus,  white  the  hardt^niti^  Jind  enlnrgeiTinnt  nf  the  prostate 
and  seminal  vesicleH  can  usuaHy  lie  easily  detected  hy  reetnl  palpation. 

Among  tlie  general  symptoms  we  mnst  mention,  first  of  all,  fever,  which  is 
only  excpplionally  ah'^ent,  and  usually,  in  the  severe  cases,  shows  a  pronounced 
remitting,  hectic  character.  The  otlier  gnneral  symptoms  are  the  same  as  jn 
most  of  tilt!  other  tul>epcular  diseases — aniemia,  persistently  rapid  pulse,  ema- 
ciation, logs  of  appetite,  increasing  bodily  weakness,  etc.  We  must  he  alert 
to  detect  the  occasional  coexistence  of  other  tubercular  diseases  in  the  body, 
the  lungs,  the  intestines,  the  hones,  etc.,  but  these  may  also  be  wholly  absent, 
so  that  we  may  have  to  do  with  a  purt^ly  local  genito-urinary  tuberculosis. 

The  course  of  the  disease  is  steadily  progressive.  Kecovery  does  not  occur, 
at  least  not  in  any  cases  where  the  disease  has  attained  any  extent.  The  disease 
lasts  from  a  few  months  to  a  year  or  two,  but  sometimes  much  longer.  The 
fatal  tcrminalion  usually  ensues  from  the  increasing  general  weakness,  more 
rarely  under  the  8ynij)toms  of  animoniamiia,  or  sometimes  from  a  miliary 
tui>erculosis  or  some  other  tuberculous  disease,  such  as  pulmonary  tuberculosis, 
tuberculous  meningitis,  etc.,  or  general  amyloidal  alfection. 

Diagnosis. — TIjc  diagncMis  of  genito-uriuary  tuberculosis  is  now  seldom 
dillii-uU  in  fully  developed  cases,  since  it  can  In;  inadu  with  comjjlete  certainty 
by  the  discovery  of  the  tuljercle  bactUi  joined  to  the  presence  vi  pus  in  tlie 
urine.  Of  course  this  gives  no  information  as  to  the  exact  local  distribution 
of  the  process.  In  order  to  judge  of  this,  we  must  add  the  local  symptoms  and 
the  physical  examinaticm  of  the  different  organs,  (.'ystoscopy  and  catheteri- 
zation of  the  ureters  have  hecnmo  of  great  diagnostic  importance.  Further 
details  will  be  found  in  tlie  special  monographs.  We  arc  aided  in  the  confir- 
mation of  our  first  suspicion  of  a  tuberculous  disease  cliietly  by  the  considera- 
tion of  the  general  condition  and  the  habit  of  the  patient;  the  discovery  of  an 
hereditary  taint,  or  at  Ica^t  the  probahility  of  tuhen-ul^ius  infection;  and  also 
the  discovery  of  otlier  tuberculous  atfectinns,  esi.H?cially  the  examination  of  the 
bladder,  the  testicles,  the  proatate  and  the  seminal  vesicles,  the  hectic  fever, 
and  the  tedious  course,  upon  which  nothing  has  a  favorable  influence.  At  any 
rate  we  must  make  it  a  rule,  in  every  case  nf  apparently  spontaneous  ha;ma- 
turia  and  especially  of  persistent  pmria  whicli  cannot  be  otherwise  explained, 
to  examine  the  purulent  urinary  sediment  for  tuliercle  bacilli  {vide  supra). 
We  may  tlien  often  be  able  to  recognize  with  certainty  the  milder  and  incipient 
cases  of  this  not  very  rare  afftvtion.  [Another  valuable  diagnostic  method, 
briefly  referred  to  by  the  author,  is  by  infjculalron  of  8  to  15  minims  nf  the 
urinary  sediment  into  the  |>eritoneal  cavity  of  a  guinea  pig.  If  tubercle 
bacilli  are  present,  the  animal  will  develop  tulierculosis  in  six  to  eight 
weeks.] 

Treatment. — Whether  specific  treatment  of  genito-urinary  tubercidosis 
with  Koch's  tuberculin  is  likely  to  have  permanent  success  cannot  yet  be  de- 
termined, as  so  few  trials  have  been  made.  Nevertheless,  it  would  be  justifiable 
to  make  a  cautions  trial  of  the  remedy,  although  we  can  hardly  cherish  the 
hope  (hat  it  wnuUl  prove  very  beneficial.  Beyond  this  we  must  resort,  in  the 
treatment  of  tuherculosis'of  the  urinary  passages,  io  the  same  remedies  as  in 
53 
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ordinary  chronic  pyelitis  and  cystitis.  Of  internal  remedies  we  have  most 
frequently  used  chlorate  of  potassium,  turpentine,  creosote,  and  guaiacol  prepa- 
rations, and  have  sometimes  seen  good  results,  especially  from  tlie  latter.  la 
vesical  tuberculosis  it  is  well  to  wash  out  the  bladder.  Surgical  treatment  of 
renal  tuberculosis  has  become  of  greater  importance  than  the  internal.  If,  bv 
means  of  an  exact  examination  it  can  be  shown  that  only  one  side  is  affected, 
the  extirpation  of  the  diseased  kidney  is  advisable,  and  has  frequently  been 
accomplished  with  beneficial  results  and  even  permanent  cure.  Therefore,  an 
early  diagnosis  is  of  the  greatest  importance.  Tuberculosis  of  tlie  testicle  is 
also  frequently  the  subject  of  surgical  treatment. 


CHAPTER   IV 

HYDRONEPHROSIS 
iDUatalion  of  the  Pdvia  of  the  Kidney) 

iEtiology. — If  a  contraction  arises  in  any  part  of  the  urinary  tract  and 
checks  the  flow  of  urine,  there  is  a  stasis  of  the  urine  in  the  portion  behind 
the  stenosis  which  gradually  leads  to  a  constantly  increasing  dilatation  of 
the  tract  as  a  result  of  the  pressure  of  the  retained  fluid. 

In  general,  it  is  evident  that  gradual  constrictions  of  the  urinary  tract  and 
periodic  obstructions,  as  from  calculi,  interrupted  by  free  intervals,  lead  to 
more  marked  degrees  of  hydronephrosis  than  rapid  and  complete  obstructions. 
Under  the  first-named  circumstances  the  renal  secretion  persists  much  longer 
and  is  more  abundant  than  in  the  latter  case,  when  it  usually  soon  ceasos. 
Nevertheless,  there  may  be  even  then  a  very  slow  distention  of  the  jx^lvis  of 
the  kidney,  particularly  if  its  mucous  membrane  continues  to  secrete.  If  the 
obstruction  is  located  in  the  ureter,  the  proximal  portion  of  that  canal  «li- 
lates,  and  still  more  the  pelvis  of  the  kidney,  giving  rise  to  wliat  is  callol 
hydronephrosis;  but  if  the  obstruction  is  located  in  the  urethra  tlu-n'  is  a 
gradual  dilatation  of  the  bladder  and  both  ureters,  and  finally  there  devcln|t* 
a  bilateral  hydronephrosis. 

A  closure  of  the  ureter  arises  most  frequently  in  adults  from  imi»;i<t**«l 
renal  calculi,  and  also  from  new  growths  in  the  vicinity,  in  the  ut»*rn<  "r 
ovaries,  which  compress  the  ureter  from  without.  So  jjreat  a  pressiin*  inay 
also  be  exerted  on  tl»e  ureters  by  the  gravid  utenis  ns  to  lie  f<>llow«^l  by  a 
hydronephrosis,  which  is  usually  bilateral.  Cicatricial  strictures,  valve-f-T- 
niations  and  bends,  also  are  found  in  the  ureter,  and  form  an  obsta<h'  t^  ilif 
flow  of  urine.  Finally,  in  cancer  of  the  bladder  the  lower  opening  nf  the 
ureter  may  be  contracted  or  entirely  closed.  C<mstriction3  of  the  ur*nhr.». 
which  finally  lead  to  a  bilateral  hydronephrosis,  arise  most  frequently  fr«»m 
strictures  as  a  result  of  gonorrhea,  and  also  from  enlargements  of  the  pros- 
tate.   In  rare  cases  phimosis  may  form  the  obstacle. 

It  is  worthy  of  note  that  hydronephrosis  may  also  be  congenital,  and  then 
it  is  usually  due  to  congenital  defects  of  development  in  the  ureters  or  oth»T 
urinary  passages.  In  later  life  hydronephrosis  is  in  general  more  fre<]uent!y 
observed  in  women  than  in  men. 
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Pathological  Anatomy. — The  patliologi(al  anatnmy  of  hydroneplirosis  is, 
(III  (lie  wlinlt\  wry  siinjtli-.  We  have  a  flilatation  of  tlic  pelvis  of  the  kidjiey, 
wliicli  is  assmiattMl  with  a  pressure  atrophy  of  the  renal  ti^^sue.  The  papilltc 
are  fiattenticl,  tlie  uriiiiferous  luhuh^:;  ami  \Uv  ghmicnili  are  gruiliially  more 
and  more  ohlittirated,  ami  tinally  the  whole  kidney  may  be  changed  to  a 
connective-tissue  sac  filled  with  fluid,  and  disphiying  in  its  walls  a  few  ves- 
tiges of  the  renal  parenchyma.  The  size  of  Huch  a  hydroneplimtic  sac  may 
sometimes  he  siilficient  la  contuiii  1(1  or  IT)  <iiiHrts  Oders)  of  fluid.  The 
latter  consists,  of  course,  at  lirst  of  urine,  but  the  farther  the  atropliy  of  the 
kidney  advances,  the  more  it  merely  represents  the  aecretion  of  the  mucous 
membrane.  Tntlammatury  coriditinns  aj*e  fnund  in  hydroneplirosis  only  wlien 
tliey  have  existed  previnusly,  as  iit  pyelitis  i-ulculosa,  *ir  when  excitants  of 
inllammutitm  in  addition  have  reached  the  pelvis  of  the  kidney.  We  then 
liave  a  j>yon<'phrosis. 

Clinical  Symptoms. — ^Since  the  wlioJe  type  of  the  disease  is,  of  course,  de- 
pet»(h'nt  in  ninny  respects  upon  the  natun*  of  (he  [jriinary  dij*ease,  we  have 
here  tit  j^cscrihe  i>nly  thrisc  syrn[jttims  whiidi  point  to  the  development  of 
hydronephrosis.  Such  a  condition  often  causes  no  special  clinical  symptoms 
at  all,  so  that  we  can  at  most  suspect  its  existence  from  the  presence  of  an 
fftinlo^ical  factor. 

The  ajjpcarame  of  n  visible  and  palpahh^  tumor  i;*  t]ie  first  definite  point  in 
the  diagnosis  of  liyilronephrosis.  This  first  shows  itself  in  the  region  of  the 
affected  kidney,  but  then  it  jjradually  enlarges  toward  tlie  hypocliondrium 
and  the  median  line  of  the  body,  an<l  it  may  finally  reach  very  considerable 
dimensions.  IIydr(me]>hrosis  on  the  left  side  docs  not  usually  move  with 
respiration.  On  the  right  side,  however,  there  may  be  a  distinct  downward 
motion  up4jn  deep  ini^piration.  The  resistance  of  the  hydronephrotic  tutnor  is 
usually  quite  considerable,  but  there  may  sometimes  be  a  distinct  sense  of  fluc- 
tuation. On  percussitm,  the  tumor  gives  a  dull  note,  from  which  the  tym- 
panitic note  of  the  colon  in  front  of  the  tumor  is  sonietiuics  distinct  (see 
page  7!M).  It  is  an  itn[)ortant  diagnostic  sign  if  the  tumor  show  variations 
in  its  Hue  at  tinies^ — decreasing  in  si/.e  with  a  sinniituneuus  increase  in  iJiu- 
resis,  and  inereasing  again  when  the  ajuouat  of  urine  becomes  smaller  (**  in- 
termittent: hydrouiphrosis  ").  In  siicfi  cases  tlier<?  is  usually  a  wry  j)eciiliar 
alletinUion  in  the  oHht  clinical  symptoms.  At  Ihe  tintc  of  the  scanty  secre- 
tion of  urine  the  jmtient  suffers  from  vicdent  jmin,  vomiting,  t-lulls,  and 
similar  symptoms,  while  ujnm  the  appeanimc  of  an  abundant  urinar>'  secre- 
tion all  these  symptoms  quickly  vnnisli.  In  di>nhirul  cases  nn  explonilory 
punt-lure  of  the  tnnior  niiiy  also  Ih'  of  signiliiijnif*  in  diagnosis.  It  of  cjturse 
favors  the  assumption  of  hydntn^'phrosis  if  nriuary  consiituents,  especially 
urea,  can  he  fountl  in  the  fluid  evacuated;  hut  if  the  hydronephrosis  be  of  long 
standing,  its  contents,  as  we  have  said,  will  !h>  simply  scroniucous,  and  then 
chemical  cxnirii nation  gives  no  definite  data  for  distinguishing  hydrone- 
phrosis from  ovarian  tumors  or  otiier  cystic  tumors  of  the  kidney. 

The  secretion  of  urine  in  unilateral  hydronephrosis  may  be  completely 
normal  if  the  other,  healthy,  kidney  acts  vicariously.  In  stricture  of  the 
urethra,  and  also  in  bilateral  constrictions  of  the  ureters,  however,  there  is, 
of  course,  an  rihslacle  to  the  passage  of  urine,  so  that  the  amount  of  urine  may 
be  abnormally   small.     There   may   he  al   times  complete  anuria,  and  even 
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uneniic  8}inptoms.  Tlie  composition  of  the  urine  depends  entirely  upon  the 
form  of  the  primary  disease.  If  the  healthy  kidney  alone  secretes,  the  urine 
passed  is  normal.  If  there  he  at  the  same  time  pyelitis  or  cystitis,  the  urine 
contains  pus  or  blood.  If  the  urine  can  also  come  from  the  diseased  kidnev 
at  one  time  and  not  at  another,  the  urine,  as  we  have  said  before,  also  ex- 
hibits a  varying  composition. 

In  many  cases  of  hydronephrosis  quite  severe  local  symptoms  are  con- 
stantly present;  there  are  frequently  severe  pains  in  the  tumor,  wliich  s!n«<.>i 
chiefly  toward  the  thigh.  Still,  these  local  symptoms  are  sometimes  6uq»ri^ 
ingly  slight.  In  regard  to  tlie  symptoms  on  the  part  of  other  organs,  gaftric 
disturbances  appear  to  be  of  the  most  frequent  occurrence;  among  them  are 
nausea,  loss  of  appetite,  vomiting,  and  eructations.  In  some  cases  the  lx>wfl< 
are  constipated,  in  others  there  is  obstinate  diarrhea.  It  is  a  very  interesting 
fact  that,  particularly  in  case  of  bilateral  hydronephrosis,  there  may  lx»  d**- 
veloped  a  distinct  hypertrophy  of  tlie  left  ventricle,  with  all  its  8e<|uehp.  The 
explanation  of  its  occurrence,  in  our  opinion,  is  precisely  the  same  in  this 
case  as  in  chronic  nephritis  (vide  supra,  page  7-11) — viz.,  the  toxic  effect  of 
the  urinary  constituents  retained  in  the  blood. 

The  whole  course  of  the  disease  is  always  chronic.  There  are  often  varia- 
tions in  its  course,  but  no  general  statements  can  be  given,  because  the  c*>n<ii- 
tions  vary  in  the  different  cases  according  to  the  form  of  the  primary  disease. 
Most  cases  of  hydronephrosis  end  fatally,  either  in  consequence  of  the  primary 
disease  or  in  consequence  of  secondary  pyelonephritic  or  perinephritic  in- 
flammations, of  urfemia,  etc.  Recovery  takes  place  in  rare  cases,  esp«xially 
if  one  kidney  be  perfectly  normal,  and  there  be  no  incurable  primary  disea?e. 
Recovery  may  ensue  spontaneously  from  perforation  or  obliteration,  or  it 
may  be  brought  about  artificially  from  operative  procedures. 

Diagnosis. — In  the  diagnosis  of  hydronephrosis,  the  points  o-i|x*cially  tn  U' 
considered  have  already  been  mentioned.  The  dia^^nosis  is  usually  not  (-a^v, 
especially  if  the  a^iological  factors  be  unknown;  and  the  disease  is  ofien  con- 
fused w'ith  other  renal  tumors  and  cchinococci  of  the  kidneys,  with  ovarian 
tumors,  and  even  with  s]>lcnic  and  hepatic  tumors. 

Treatment. — Except  for  the  synijttomatic  treatment  of  the  pain  and  an-' 
accompanying  pyclocystitis,  an  cfficiont  treatment  of  hydronephrosis  t-an  '■•■ 
attempted  only  by  snr^riral  means,  the  detail*;  of  whicli  are  to  l:e  found  in  t!r 
special  surgical  treatises. 


Cn.VPTKU    V 

('VSTFTIS 
(  ^  'fx  ic  il  ( 'ii  In  rrk ) 

Etiology. — Tn  most  cas<*s  of  vi'sical  (atarrh  the  agents  of  inflanmia! 
roach  tiie  bladder  from  without  through  tlie  urethra.     The  most  unet(i;iv. 
demonstration   in  this  retjanl   is,  iinfortunately,  often  made  by   the  j»liv-i, 
hiniself,  when  he  excites  a  cystitis  by  the  use  of  an  insuificientlv  puril 
disinfected   tathcler  or  bougie.      The  development   of   the   vesical   *-atarrh  i* 
generally  aided  in  such  cases  by  the  fact  that  there  is  usually   a  defwtive 
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evacuation  of  urine,  from  stricture  of  tlie  urethra  or  paralysis  of  the  detrusor, 
with  a  consequent  retention  of  urine,  in  which  the  hacteria  can  develop  un- 
disturbed. The  agents  of  inflammation  may  also  enter  from  the  urethra 
into  the  bladder  in  incontinence  of  urine.  On  account  of  the  imperfect 
closure  of  the  sphincter,  a  ntagnating  column  of  urine,  directly  connected 
with  the  contents  of  the  bladder,  forms  in  the  urethra,  and  to  this  column 
the  air  and  the  bacteria  that  excite  decomposition  of  the  urine  have  direct 
access.  In  tliis  way  many  cases  of  cystitis  arise  in  patients  with  nervous  dis- 
ease who  have  paralysis  of  the  bladder,  and  also  in  jHirsons  who  are  severely 
ill  and  stupid  from  some  other  disease,  such  as  typhoid  fever. 

Cystitis  often  follows  diseases  of  the  neighboring  portions  of  the  urinary 
tract.  Among  these,  gonorrheal  urethritis  is  the  most  common,  and  tliis  in- 
vades the  bladder  directly  and  leads  to  a  gonorrheal  cystitis.  In  this  case, 
is  has  not  yet  hoen  absolutely  tietermined  whetlier  the  gonococci  themselves 
invade  the  bladder  and  occasion  cystitis,  or  whether  the  inflammation  is  due 
to  the  secondary  introduction  and  dissemination  of  other  pyogenic  cocci, 
such  as  stapliylococci  {ride  infra).  It  is,  moreover,  a  fact  of  great  importance 
that  the  development  of  cystitis  is  decidedly  promoted  hy  tlie  unskillful  em- 
ployment of  urethral  injections.  In  women,  the  agents  of  inflammation 
may  quite  easily  enter  the  bladder  from  the  vagina  through  the  short  female 
urethra.  Thus  arise  especially  the  frequent  cases  of  cystitis  in  childbed.  In 
some  cases  communication  may  develop  l)etween  the  bladder  and  certain 
neighboring  organs,  as  in  vesicorectal  or  vesicovaginal  fistulae,  by  which  again 
access  to  the  bladder  is  oj)ened  to  the  agents  of  inflammation. 

Another  group  of  cases  is  due  to  the  presence  of  foreign  bodies,  which  irri- 
tate the  vesical  mucous  membrane  mechanically.  Among  these  is,  first  of  all, 
the  cystitis  which  so  often  accompanies  stone  in  the  bladder.  It  must  be 
stated,  however,  tliat  probal>iy  these  cases  of  vesical  catarrh  are  not  directly 
dependent  upon  the  calculi,  but  are  first  excited  by  examination  with  catheters 
and  sounds,  and  in  brief  are  due  to  secondary  infection. 

In  distinction  from  the  methods  of  origin  of  cystitis  so  far  described,  the 
production  of  inflammation  by  way  of  the  blood  supply  is  much  rarer.  Cer- 
tain chemical  sul)stances,  already  mentioned  (i)age  SiXI)  which  are  eliminated 
by  the  kidneys  and  provoke  an  inflammation  of  the  urinary  tract,  are  the 
most  important  in  this  respect.  Cantharides  shows  the  most  intense  action 
of  this  sort,  and  it  may  cause  an  actual  croupous  cystitis.  Slight  irritative 
states  of  the  bladder  also  frequently  appear  after  taking  certain  foods  and 
drinks,  as  after  drinking  new  l)ccr.  In  the  infectious  diseases  many  possi- 
bilities have  to  be  taken  into  consideration.  As  many  bacilli  (e.  g.,  typhoid 
bacilli)  are  passed  with  the  urine,  the  possibility  of  a  hematogenous  origin  of 
a  secondary  cystitis  is  present.  On  tlie  other  hand,  the  severe  illness  often 
occasions  an  infection  by  way  of  the  urethra  (ride  infra).  It  cannot  be 
doubted  that  in  some  cases  an  apparently  idiopathic  primary  cystitis  appears 
after  exposure  to  cold,  but  it  is  very  rare.  In  such  cases,  naturally,  the  ex- 
posure to  vM  is  to  he  regarded  merely  as  the  pnMlis]K>sing  cause  of  tlie  in- 
fection or  auto-int<txi(*ation.  Often  such  cases  art'  Uwi  acute  exacerbations  of 
an  old  chronic  cystitis — for  example,  of  gonorrheal  origin. 

As  to  the  special  variety  of  inflammatory  germs  in  cystitis,  our  knowledge 
is  as  yet  incomplete.    In  many  cases,  particularly  in  the  cystitis  of  puerperal 
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women,  the  germs  are  perhaps  the  ordinary  pyogenic  cocci  (streptococcus 
stapliyiococcus  pyogenes).     In  gonorrheal  ovrttitis  the  invaition  of  the 
cofcus   into    the    bladder   has   In-en   absolutely   deirinnetratcd    in    some 
Moreover,  the  hucteriuni  foli  i:onnnune  seeins  to  piny  a  greal  role  in  cysl 
in  tioine  appareiilly  j)riiniiry  cases  of  cystitis   (as,  for  example,  in  childi 
wc  must  consider  the  possibility  of  an  infection  witb  the  colon  iMicillu^ 
Deeding  from  the  intestine.     Moreover,  we  would  state  that  occasionally 
liacilli  appear  abundantly  in  the  urine  without  simultaneous  IndicatinnB 
catarrti  of  tlie  mucous  n)eud)rane  (pyuria).     Such,  frequently  very  obstii 
conditions,  termed   l)a<"1eriuria,  have  been  observed   particularly   in   children. 
Tiie  development  of  aninioniacal  fermentation  of  the  urine   {vUle  infra) 
nevertheless,  not  due  to  the  bacterium  coli,  hut  in  most  instances  to  gj 
nucroorganisnii*.     We  already  know  a  whole  series  of  orijanisuis  whicli  dwi 
pose  urea   (micrococcus  urea?,  bacillus  urejc,  micrococcus  ureae  liqucfaciei 
lu  some  eases  the  proteus  type  is  also  present. 

All  these  agents  of  ammoniacal  fermentation  of  tlie  urine  probably  alwi 
get  into  the  bladder  from  without.     Tliey  are,  therefore,  not  exeitantfl  of 
fiammafion  of  miuous  membranes,  althou*ih   the  ammonia   formed    thnmj 
their  inlliience  cerlaiuly  does  serious  damage  to  the  mucous  membrujio  of 
bladder. 

It  lias  been  stated  in  the  previous  chapters  how  frequently  cystitis  is 
one  symptom  of  a   more  txtensive  disease  of  the  urinary  tract.      As  cysi 
may  invadu   lh«*  pelvis  of  Ihe  kichipy   through   the  ureters,  so,  on   the  other 
hand,  any  pyelitis  of  primary  origin  may  extend  downward  and  involve 
bladder. 

Pathological  Anatomy. — The  pathological  anatomy  of  cystitis  present*  !l 
same  conditions  as  tlie   intlammation  of  any  otlier   mucous  membrane.     In 
simplv  catarrhal  cystitis  the  nmcous  membrane  is  swollen  and  <x)vered 
pus,  and  is  often  studded  with  hemorrhages.     In  chronic  cystitis  the  nmo< 
membrane  sometimes  takes  on  a  granulated  appearance,  because  of  tin?  sw< 
ing  of  numerous  follicles,  and  in  other  cases  assumes  a  slaty,  grayisb-bh 
color,  because  of  tiic  pigmentation   resulting   from  numerous  small    heuw 
rhages. 

Tlie  severer  forms  of  cystitis,  such  as  are  often  observed  in  diseases  of 
spinal  c«)rd,  are  termed  vesical  diphtheria.     These  cases  come  to  a  ne<ri 
destnu'tioa   of  the  superficial   layers  of   the  mucous   membrane,   ulcerati* 
etc.     In  such  severe  case^  sufirnucous  and  pt»ricystitic  abscesses  sometimes 
velop,  which  may  |>erforate  into  the  surrounding  parts  in  various  ways. 
incrustation    of   tlie    mucous   membrane   witb    urinary   salts,  esj)ecially 
ammonio-tnagnesic   pliosphate,   is  also   frequently    found   in   chn^nic   cystii 
and  is  worthy  of  mention.     If  tlie  disease  of  ilic  liladder  is  associated  with  i 
stricture  of  the  urethra,  the  bladder  is  usually  much  dilated,  ami   the  mus- 
cular layer  is  h}'pertrophied  and  stands  out  in  ridges  on  the  inner  surface  of  i 
the  iiladder. 

Clinical  Symptoms. — The  local   symptoms  are  sometimes  qnite  sevei 
cystitis,  but   in  other  cases  they  an*  oidy  slight.     In  general,   Ihev  shoi 
greater  intensity  in  Oiiite  cases  than  in  chronic  cystitis.     The  pain    in 
region  of  the  bladder  is  rarely  eontinuoiLs;  it  utiually  occurs  only  on  mi* 
tion,  but  it  is  often  very  distressing  then,  and  shoots  to  the  opening  of 
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urethra.  Since  the  inftaiiied  vesical  mucous  meuiLrauc  shows  an  increased 
irritability,  aud  fciuce  the  inurbidly  alteretl  urine  (ride  infra)  also  exerts  an 
almornirtl  irritatii»ii  on  tlio  niiinms  lucnilinuH',  (licru  is  vitv  often  an  increased 
dcsiiT  to  iiiicliinitn.  Thr  paliont  Iuih  to  eniftly  tliu  Iilndilor  much  oftener  than 
normal,  and  in  severe  ca^es  there  is  an  almost  cnnstuntj  painful  *' vesical 
tenesmus,"  and  at  every  attempt  to  micturate  only  a  very  small  amount  of 
urine  is  passed,  with  severe  burning.  As  a  result  of  the  increased  irritaliility 
of  the  vesical  mucous  nveinhrane,  there  s(unetime&  comes  on  a  very  trouble- 
some reflex  spasm  of  the  sphincter,  by  which  the  symptoms  are  increased. 

The  character  of  the  urine  is  alone  decisive  in  the  diagnosis.  This  is 
Eecreted  in  a  perfectly  normal  amount  and  (]iia!ity,  in  case  ttiere  is  no  com- 
plication on  the  part  of  the  kidiieyji;  but  in  tite  bladder  it  is  mixed  with  the 
products  of  the  diseased  nnictais  nicmbnine*  and  it  is  here  exposed  to  the 
action  of  the  bacteria  in  a  way  tliat  will  presently  be  descril>ed.  The  abnor- 
mal conetituents  of  the  urine  are  chietly  pus  corpuscles,  l>Iadder  epithelium, 
and  mucus  secreted  by  the  rmioHis  membnitie.  As  a  rule,  the  urine  of  cys- 
titis contains  tMiuiiiicrHbh*  hactoria.  iin*ior  the  influence  of  which  {lide  supra) 
develops  that  iitipi'rhuit  chemical  transformation  of  urea  into  carbfinnle  of 
ammonia,  whicli  is  characteriptic  of  all  severe  cases  of  cystitis,  and  whicli  has 
lMH?n  termed  the  alkaline  (ammoniacul)  fermentation.  This  formiition  of 
carbonate  of  smmonia  tlecidedly  a^t^ravates  the  inflamniatitm.  As  Lepine 
and  Unux  havi*  shiHvn,  we  <'rtri  prnduct*  a  severe  cyslitis^  and  even  nepbritis, 
by  injecting  very  small  amounts  of  a  pure  culture  of  micrococtrus  urea*  into 
the  bladder  of  a  guinea  pig.  The  stagntition  is  a  fflct4)r  which  greatly  aids 
the  wiiole  process,  since  tiie  activity  of  the  bacteria,  as  we  have  said,  can  de- 
velop much  better  than  if  the  bladder 
were  to  a  certain  degree  constantly  puri- 
fied an<l  wa8he<l  out  by  the  urine;  but 
cystitis  cannot  be  produced  by  mere  re- 
tention of  urine. 

As  soon  as  a  part  of  the  urea  is 
changed  to  carbonate  of  ammonia,  the 
urine  must  l>e  less  acid  in  reaction. 
The  urine  has  a  faintly  acid  or  neutral 
reaction,  and  sometimes  it  is  tU'iiik'<lIy 
alknline  when  passed.  The  latter,  bow- 
ever,  is  only  rarely  the  case,  Imt  it  is 
often  simulated  by  the  fact  that  the 
urine  is  not  examined  until  it  has  stood 
fttr  sumc  time.  Sinte  iluring  this  time 
the  alkaline  fernutntation  makes  rapid 
progress,  the  urine  that  has  stood  is  very 

often  alkaline.  Many  crystals  of  ammonio-nmgnesic  phosphate  and  urate 
of  aminoniurn  tln-n  form  in  it;  the  fnniier  are  easily  recognized  by  their 
"cotliii-lid  sliHpc,"  ami  the  latter  by  their  "  Ihorn-Mpple  sbajM?  *'  (see  Fig; 
lU'^).    There  is  also  a  ih'posil  of  amoi'phous  phospliates. 

If  we  then  briefly  sum  up  what  has  been  said,  the  urine  is  passeil  in  about 
the  normal  amount  in  cystitis.  It  usually  looks  yellow,  and  has  an  abundant 
sediment,  which  can  often  be  recognized  as  purulent  with  the  naked  eye, 


FiQ.  102. — Crj-Htals  of  triple  pho«phate  and 
aminomuni  urate.     (From  Funkr.) 
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and  in  which,  microscopically,  we  can  find  pus  corpuscles,  often  bladder  epi- 
thelium, and  constantly  innumerable  bacteria — usually  short  rods  in  vigorous 
motion.  The  alkaline  fermentation  may  usually  be  recognized  by  the  strong 
ammoniacal  odor,  and  also,  as  we  have  said,  by  the  reaction  of  the  urine.  In 
the  severe  diphtheritic  forms  of  cystitis  we  find  shreda  of  necrotic  tissue  in  tlie 
urine.  If  there  are  hemorrhages  in  the  bladder,  tiie  urine  often  contains  red 
blood  corpuscles  and  sometimes  even  large  blood  clots.  The  mucus  in  the 
urine  appears  in  milder  cases  as  a  cloudy  opacity — "  nubecula.'^  The  viscid 
masses  which  can  be  drawn  out  into  threads,  and  which  are  usually  abundant 
in  the  urine- in  severe  cystitis,  and  sometimes  form  gelatinous  easts  corre- 
sponding in  shape  to  the  bottom  of  the  vessel  containing  the  urine,  are  not 
mucin,  but  they  arise  from  the  pus  corpuscles  and  the  epithelium,  chanj,'etl 
and  dissolved  in  the  alkaline  urine,  and  hence  give  the  reactions  for  albumen. 
It  goes  without  saying  (compare  page  727)  that  cystitic  urine  is  always  albu- 
minous from  its  mixture  with  pus  serum.  The  presence  of  slimy  threads  in 
the  urine — the  so-called  "  clap- threads  "  {Trip per fdden) — is  characteristic  of 
gonorrheal  cystitis. 

There  can  be  no  doubt  that,  as  already  stated,  the  decomposing  alkaline 
urine  acts  as  a  chemical  irritant  on  the  vesical  mucous  membrane.  Hence 
cystitis  often  arises  perhaps  in  this  way,  that  the  bacteria  which  have  entered 
the  bladder  first  excite  only  an  alkaline  fermentation,  and  that  then  the 
mucous  membrane  is  affected  by  the  irritation  of  the  ammonia  salts  that  are 
formed.  Sometimes,  however,  the  mucous  membrane  endures  this  irritation 
for  a  long  time,  and  this  explains  the  fact  that  alkaline  fermentation  may  lie 
observed  in  cases  which,  upon  autopsy,  present  an  almost  normal  condition 
of  the  vesical  mucous  membrane.  In  addition  to  the  alkaline  fermentation  of 
the  urine,  it  seems  probable  that  many  other  processes  of  disorganization  may 
develop  in  the  urine,  as  is  indicated  by  the  various  sorts  of  bad  oddrs  wJm  ii 
the  urine  of  severe  cystitis  may  liave.  In  a  few  cases  there  is  even  a  forma- 
tion of  gas  (carbonic  dioxid,  nitrogen,  hydrogen),  giving  rise  to  pmu- 
maturia.  This  phenomenon  indicates  the  development  of  special  bavteria 
which  generate  gas.  If  the  patient  is  also  suffering  from  dial>etes  luollitj-. 
the  pneumaturia  may  be  due  to  the  fermentation  of  tlie  sugar  in  the  bhid-ler. 

The  other  morbid  symptoms  associated  with  cystitis  usually  depend  onk 
in  part  upon  the  disease  itself  and  in  part  upon  some  existing;  priniarv  .ii^- 
ease.  The  most  important  symptom  is  the  fever,  which  is  often  to  l>e  referW 
directly  to  the  cystitis.  In  severe  cases  it  may  be  very  intentie,  and  often 
assumes  a  pya?mic  intermittent  character,  especially  if  there  have  aris^^n  p«*ri- 
cystitic  Huj)purations  or  if  the  cystitis  has  extended  to  the  pelvis  and  parm- 
chyma  of  tlio  kidney  (see  page  788).  An  acute  cystitis  also  may  beijin  \\'v.:\ 
a  chill  and  high  fever.  If  the  escape  of  the  purulent  urine,  however,  is  al*-- 
lutely  free,  fever  may  be  entirely  absent  in  spite  of  the  existence  of  rvstitis. 

Sometimes  in  severe  cystitis,  with  a  inarked  alkaline  ferniontation.  ivri:i:n 
nervous  symptoms  appear,  sucli  as  lieadache,  vertigo,  stupor,  and  nausva.  'I'v 
idea  has  i)oen  a<lvant'ed  that  in  tliese  cases  we  have  to  do  with  an  ain«»-inT'>\;- 
eation  of  tiie  Ijody,  since  ammonia  and  ]>erhaps  other  products  of  deioiui*- tui- 
tion, suth  as  sulplmreted  hydrogen  (?),  are  absorbed  from  the  bladdt-r  inr-' 
the  blood  (ammonia^mia),  and  in  this  way  excite  the  symptoms  of  poisoniu^ 
mentioned. 
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According  to  the  course  of  the  disease  we  distinguish  an  acute  and  a 
chronic  cystitis.  The  former,  which  may  come  on,  for  example,  after  catheter- 
ization, in  gonorrhea,  etc.,  often  terminates  favorably  after  a  few  days  or 
weeks.  The  amount  of  mucus  and  pus  in  the  urine  is  never  great.  Chronic 
cystitis  is  observed  especially  as  a  complication  in  other  diseases  of  the  urinary 
tract,  sucti  as  stricture,  chronic  diseases  of  the  spinal  cord  with  paralysis  of 
the  bladder,  etc.  It  is  very  often  incurable  because  the  primary  disease  is  in- 
capable of  improvement  and  the  cause  of  the  disease  therefore  persists.  The 
longer  a  cystitis  lasts,  the  greater  is  the  possibility  of  the  development  of 
severe  and  dangerous  complications,  especially  the  development  of  a  pyelo- 
nephritis, and  the  formation  of  pericystitic  suppurations.  In  this  way  cys- 
titis, especially  in  chronic  nervous  diseases,  may  become  the  immediate  cause 
of  death. 

Treatment. — ^The  dangers  last  mentioned  must  urgently  impress  upon  us 
the  prophylaxis  of  cystitis.  Fortunately,  a  good  deal  can  be  done  in  this 
respect,  in  the  first  place,  by  the  avoidance  of  all  unnecessary  use  of  bougies 
and  catheters,  by  the  greatest  cleanliness  in  the  use  of  all  instruments  of  this 
sort,  and  by  the  timely  treatment  of  all  those  conditions  which  may  lead  to 
cystitis. 

The  treatment  of  cystitis  is,  in  the  milder  and  acute  cases,  hygienic  and 
medicinal,  but  the  severer  cases  demand  careful  local  treatment. 

In  any  severe,  and  especially  in  any  acute,  cystitis,  tlie  greatest  bodily  rest 
(if  possible  rest  in  bed)  is  urgently  desirable,  since  otherwise  an  increase  of 
the  symptoms  and  a  prolongation  of  the  course  of  the  disease  is  the  almost 
inevitable  result.  The  diet  must  be  mild  and  unirritating.  Spiced  food  and 
alcoholic  drinks  are  to  be  avoided,  but  we  should  recommend  an  abundant 
supply  of  fluid,  by  which  the  urine  is  diluted  and  the  bladder  washed  out. 

We  have  the  patient  drink  plenty  of  ordinary  water,  tea  (made  from  uva 
ursi,  etc.),  or  a  suitable  mineral  water,  like  Wildungen,  Fachingen,  Wer- 
narzer,  etc.  A  diet  mainly  of  milk  is  very  good;  under  it,  improvement  is 
often  surprisingly  rapid. 

Among  internal  remedies  those  are  to  be  considered  which  are  eliminated 
with  the  urine,  and  are  thus  able  to  act  on  the  diseased  mucous  membrane, 
or  dirc*ctly  upon  the  agents  of  inflammation  and  the  ammoniacal  fermenta- 
tion. One  of  the  most  eflicient  drugs,  which  never  does  harm  if  proper  cau- 
tion is  exercised,  is  chlorate  of  potassium,  of  whose  favorable  influence  on 
vesical  catarrh  we  have  often  convinced  ourselves.  It  is  prescribed  in  an 
aqueous  solution,  40  to  75  gr.  (gm.  3  to  5)  a  day,  and  it  should  never  be 
taken  on  an  empty  stomach.  Far  less  efficient  than  chlorate  of  potassium 
are  the  astringents,  such  as  tannin,  tannigen,  tannalbin,  and  uva  ursi.  The 
latter  drug  is  said  by  I^ewin  to  contain  a  glucosid,  arhutin,  which  is  itself 
recommended  in  doses  of  45  to  60  gr.  (gm.  3  to  3)  a  day,  but  its  efficacy 
is  doubtful.  Of  metallic  astringents,  acetate  of  lead  in  powders  of  0.5  to  1.5 
gr.  (gm.  0.03  to  0.1),  repeated  several  times  a  day,  is  at  present  st'ldom 
i'mploved.  In  ca.^es  with  a  decidi'd  purulent  secretion,  if  the  initial  symp- 
toms of  irritation  have  abated,  we  may  often  pr('scril)c  with  good  results 
resinous  drugs,  of  which  the  best  are  oil  of  turpentine,  in  capsules  or  in  milk, 
or  balsam  of  copaiba. 

All  of  these,  however,  have  latterly  been  displaced  by  urotropin,  which 
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is  best  prescribed  in  powders  of  7.5  gr.  (gm.  0.5)  three  to  four  times  daily, 
or  even  in  solution  (5  parts  in  150),  three  tablespoonfuls  daily.  Helmitol, 
though  very  similar,  is  less  effective.  Urotropin  is  the  l)est  remedy  in  eYory 
bacteriuria.  In  addition,  salicylic  preparations,  especially  salol,  in  powders 
of  8  gr.  (gm.  0.5),  repeated  several  times  a  day,  are  specially  to  lie  recom- 
mended; naphthalin,  1.5  to  5  gr.  (gm.  0.1  to  0.3),  repeated  several  tim« 
a  day,  has  also  been  recommended,  but  it  may  produce  decidedly  disagree- 
able symptoms. 

If  there  are  severe  local  symptoms,  we  prescribe  warm  compresses  and 
poultices  to  the  region  of  the  bladder.  In  other  respects  narcotics,  especially 
subcutaneous  injections  of  morphin,  are  the  best  remedy  when  there  is  severe 
pain  and  tenesmus.  Morphin,  as  well  as  opium  and  belladonna  extract,  arc 
also  employed  to  good  advantage  in  the  form  of  suppositories.  Finally,  the 
frequent  use  of  protracted  warm  baths  may  be  greatly  recommended. 

In  chronic  cystitis  all  the  remedies  previously  mentioned  are  also  to  be 
considered ;  but  they  are  usually  not  sufficient  alone,  and  at  any  rate  they  are 
far  less  effective  than  a  methodical  local  treatment.  This  consists  in  a  regu- 
lar daily  washing  of  the  bladder  by  means  of  an  elastic  catheter.  A  rather 
long  rubber  tube  is  attached  to  the  catheter  at  one  end,  and  to  a  funnel  at 
the  other,  and  by  raising  or  lowering  this  funnel  the  bladder  can  be  filled  or 
emptied.  We  allow  a  moderate  amount,  say  3  to  7  ounces  (100  to  200  c.c), 
of  the  warm  fluid  to  run  into  the  bladder  and  escape,  repeating  the  process 
until  the  wash  water  is  clean.  For  this,  perhaps,  we  emplo}'  either  a  simple 
one-half  to  one-per-cent  solution  of  common  salt,  or  preferably  a  warm  and 
weak  solution  of  acetate  of  lead,  1  to  1,000;  permanganate  of  potassium,  I 
to  1,000;  or  a  combination  of  boric  and  salicylic  acids.  By  treatment  of 
this  sort  many  cases  of  chronic  vesical  catarrh  may  be  cured,  while  the  most 
obstinate  may,  at  any  rate,  be  kept  within  bounds.  In  rebellious  cases  of  puru- 
lent cystitis  it  is  advantageous  to  employ  lunar  caustic.  The  bladder  is  rin^rl 
out,  and  then  about  5  ounces  (gm.  150)  of  a  weak  solution  of  nitrate  of  sil- 
ver, at  first  1  to  3,000.  later  as  strong  as  1  to  1,000  or  1  to  5(H>,  are  injocu^i 
through  a  catheter.  The  solution  is  allowed  to  remain  two  or  three  minutes 
in  the  bladder  and  then  withdrawn.  What  is  called  the  Janet  method  of 
irrigating  the  bladder  is  also  very  useful.  The  fluid  is  placed  in  a  fountain 
syringe,  and  made  to  enter  the  bladder  from  the  urethra,  by  raising  the  re><r- 
voir  high  enough  to  give  a  pressure  which  overcomes  the  sphincter  of  ihe 
bladder.  The  advantage  of  this  method  lies  in  the  coincident  dilatation  and 
lavage  of  the  posterior  portion  of  the  urethra.  [An  excellent  ronicflv  i-; 
argATol.  Wash  out  with  a  solution  1  to  1,000,  then  leave  an  ounce  of  fiv*^  m 
twenty-por-ccnt  solution  in  the  bladder.] 

It  is  very  important,  in  treating  chronic  catarrh  of  the  bladder,  to  o'^n- 
sider  the  possible  cause  of  the  condition — for  instance,  stricturo.  or  vcsiral 
calculi,  or  paralysis  of  the  bladder. 

In  pericystitic  suppuration  surgical  treatment  is  only  rarely  possible.  We 
must,  therefore,  confine  ourselves  to  purely  symptomatic  proooduros. 
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CHAPTER   VI 

NEW    GROWTHS    IN    THE    BLADDER 

1.  Cancer  of  the  Bladder. — Primary  carcinoma  of  the  bladder  is  rare.  It 
forms  localized  tumors,  sometimes  with  a  pedicle;  or  it  extends  diffusely  over 
the  wall  of  the  bladder,  and  in  that  case  leads  to  such  thickening  that  tho 
bladder  can  sometimes  be  felt  through  the  abdominal  walls  as  a  firm  tumor. 
Secondary  carcinoma  of  the  bladder  is  not  infrequently  due  to  direct  involve- 
ment by  extension  from  neighboring  parts,  such  as  the  uterus,  prostate,  or 
rectum. 

The  early  symptoms  of  primary  cancer  of  the  bladder  consist  of  disturb- 
ances of  micturition,  which  arc  often  difficult  to  explain.  Usually  the  first 
indication  of  the  special  local  disease  consists  of  a  change  in  the  character 
of  the  urine,  which  is  probably  coincident  with  the  beginning  of  ulceration  in 
the  tumor.  Then  the  complete  picture  of  severe  chronic  cystitis  is  rapidly 
developed,  a  particularly  characteristic  symptom  being  the  frequent,  though 
irregular,  appearance  of  blood  in  the  urine.  The  condition  becomes  most  dis- 
tressing if  the  vesical  termination  of  the  urethra  is  occluded  by  the  new  growth. 
In  the  cases  which  we  have  seen,  cancerous  cachexia  did  not  develop  until 
rather  late.  One  case  was  in  the  person  of  a  quite  young  man.  In  general, 
the  entire  course  of  the  disease  seldom  occupies  more  than  one  or  two  years. 

The  diagnosis  of  vesical  cancer  is  not  always  easy,  particularly  at  first. 
The  main  point  is,  that  when  there  is  a  chronic  disease  of  the  bladder  and 
no  other  sufficient  reason  for  it  is  discovered,  we  should  think  of  the  possibility 
of  tuberculosis  or  cancer,  and  make  a  careful  examination  with  these  severe 
conditions  in  mind.  It  is  sometimes  possible  to  confirm  the  diagnosis  by 
finding  bits  of  tuiftor  in  the  urine,  but  this  is  not  invariably  possible;  conse- 
quently a  number  of  methods  have  been  elaborated  to  facilitate  early  recog- 
nition of  vesical  tumors  by  means  of  a  direct  and  careful  examination  of  the 
bladder — thus  we  have:  cystoscopy  (Nitze)  ;  exploratory  cystotomy;  and  in 
women  dilatation  of  tho  urethra  and  digital  examination  of  the  bladder. 

Particulars  with  regard  to  these  procedures  and  their  value  are  to  be  found 
in  monographs,  and  in  them  the  reader  can  also  inform  himself  as  to  the 
results  of  the  attempts  which  have  thus  far  been  made  to  remove  vesical  tumors 
by  operation. 

2.  Papilloma. — Papilloma  of  the  bladder  is  usually  a  very  soft  fibroma, 
which  is  located  in  the  trigonum  or  fundus  and  has  delicate  waving  pajiillje, 
which  are  covered  with  several  layers  of  cylindrical  epithelium.  The  local 
discomfort  which  this  not  very  rare  form  of  tumor  occasions  is  often  slight, 
but  the  hemorrliage  it  causes  may  be  very  important,  being  chronic  and  ol)sti- 
nate;  for  months  and  years  the  hfematuria  may  be  more  or  less  continuous. 
The  clotted  blood  as  it  passes  through  the  urethra  often  assun»es  the  shape 
of  a  worm.  There  is  not  much  disturbance  of  micturition  unless  portions  of 
the  tumor  obstruct  the  inner  end  of  the  urethra.  Anyone  who  has  had  the 
exp(»rience  which  we  have  had  of  seeing  an  otherwise  healthy  and  vigorous 
man  die  because  of  persistent  hemorrhage  from  a  papilloma  hardly  as  big 
as  a  walnut,  cannot  insist  enough  upon  the  value  of  an  early  and  certain  diag- 
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nosis  (reached  by  examining  portions  of  the  tumor,  or,  still  better,  by  cystos- 
copy) and  of  surgical  treatment. 


CHAPTER   VII 

ENURESIS   NOCTURNA 
(Nociuntal  Incontinence  of  Urine) 

Enuresis  nocturna  is  a  nervous  affection  of  the  bladder  by  no  means  rare 
in  children  of  both  sexes,  and  therefore  quite  important  in  its  practical  rela- 
tions. Of  course,  in  small  children  there  is  no  sharp  l>oundary  to  be  drawn 
between  normal  and  pathological  conditions;  but  it  is  decidedly  pathologiral 
if  larger  children,  from  four  to  ten  years  of  age  and  even  older,  pa.-sjf  their 
urine  in  bed  more  or  less  frequently  during  sleep,  in  spite  of  wel!-develo|>od 
reasoning  powers  and  professedly  the  best  intentions.  This  may  extend  to 
the  years  of  puberty  and  even  beyond,  and  then  it  frequently  produc<?s  a  very 
depressing  mental  influence  upon  the  patient.  Special  causes  for  it  are  not 
to  be  discovered  in  most  cases.  We  are  compelled  to  assume  either  an  abnor- 
mal weakness  of  the  sphincter,  which  is  probably  sometimes  congenital,  or 
an  abnormal  irritability  of  the  detrusor.  Most  frequently,  but  not  invariably, 
the  child  has  a  neurotic  constitution.  At  any  rate,  in  wetting  the  l>ed  at 
night  the  process  of  micturition  comes  on  in  a  purely  reflex  way,  hut  it  is 
often  accompanied  by  certain  ideas  in  dreams  referable  to  micturition.  It 
does  not  hold  in  all  cases  that  the  sleep  is  especially  deep.  Many  patients, 
of  course,  do  not  notice  the  mishap  till  morning,  but  others  almost  always 
wake  directly  after.  The  involuntary  micturition  usually  occurs  in  the  fir<T 
hours  after  going  to  sleep,  but  sometimes  it  is  later,  and  even  toward  morn- 
ing. By  day  micturition  is  often  perfectly  normal;  hut  in  many  oasos  ihen* 
is  even  then  a  noticeable  weakness  of  the  bladder,  so  that  tlie  child  ha*  l« 
make  water  oftcner  than  usual,  and  sometimes  even  wets  its  clothes. 

Although,  as  we  have  said,  we  can  usually  find  no  sjHvial  cause  for  th<- 
troul»Io,  still,  in  some  cases,  certain  morbid  changes  in  the  urinary  oriran-  uiw- 
give  rise  to  the  incontinence.  We  should,  therefore,  in  every  case  at  least  titink 
of  the  possibility  of  stone  in  the  bladder,  of  congenital  ])hinio>i>  and  a-lnc 
sions  of  tlie  prepuce  to  the  glans  penis,  of  ascarides,  of  inflanunatorv  (.iiii'li- 
tions,  and  foreign  bodies  in  the  vagina,  and  make  a  special  cxaminatimi  int" 
these  points.  We  must  also  bear  in  mind  polyuria  caused  by  diaheto<  or  r-  n.r 
disease,  and  finally,  of  course,  in  the  diagnosis  of  a  purely  nervous  n«MTurrMl 
incontinence  of  urine,  we  must  exclude  the  existence  of  any  actual  anatomi. .il 
sjtinal  alfection. 

Tn  all  tlie  cases  just  nienti(med,  the  treatment  must  he  dinvt^'d  fir-t  t**  t!i*' 
primary  disease;  hnt  in  the  ordinary  nocturnal  incontiiUMH-o  tho  tr.;inti- nt 
must  he  aimed  at  the  symj)toni  of  nocturnal  micturition  as  fjir  ;i-  j.,,.^]-.;. 
The  cliild  must  take  only  a  very  little  thiid  in  tlie  evening,  and  he  shituM  I-- 
nuxle  to  empty  his  bladder  immediately  before  going  to  sK^'p.  ami  |M'rhiip-  "n-t 
iigain  later,  lie  should  not  he  covered  \ip  too  warmly,  and.  if  |>*>->il.b.  I  .• 
should  not  lie  on  his  back  during  sleep.    Tying  a  brush  to  the  back  is  there- 
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fore  a  well-known  domestic  remed)'.  It  is  strongly  recommended  that  the 
child  should  be  made  to  He  in  bed  with  the  hips  elevated  and  the  head  low. 
A  somewhat  strict  mental  treatment  is  often  effective,  since  thus  the  attention 
to  the  process  is  increased,  although  unconsciously,  and  the  child  often  learns 
to  wake  up  at  the  right  time.  We  have  seen  many  cases  of  enuresis,  which  did 
not  recover  when^  treated  at  home,  get  well  quite  rapidly  when  the  children 
were  isolated  in  the  hospital.  The  employment  of  the  rod  is  rarely  allowable ; 
on  the  other  hand,  we  often  must  shield  the  child  from  injudicious  parents. 

Internal  remedies,  such  as  belladonna  and  tincture  of  nux  vomica,  wore 
formerly  recommended,  but  they  seldom  do  good.  Lately  the  tincture  of  rhus 
aromatica  has  Ijecn  employed  again;  of  this,  15  drops  are  given  in  the  after- 
noon and  in  the  evening  before  going  to  bed.  In  ansemic  children  preparations 
of  iron  are  indicated.  It  is  often  useful  to  employ  electricity,  although  it  may 
be  that  the  only  influence  it  has  is  psychical.  We  put  the  broad  anode  over  the 
lumbar  cord,  and  the  smaller  cathode  over  the  region  of  the  bladder  or  on 
the  perineum,  and  let  quite  a  strong  constant  current  pass  through  for  two 
or  three  minutes.  The  current  may  also  be  interrupted  and  closed  a  few  times. 
Then  we  pass  the  wire  end  of  one  conducting  cord,  which  we  make  the  cathode* 
into  the  mouth  of  the  urethra  for  1  or  2  cm.,  while  we  place  the  other  broad 
electrode  on  the  perineum  or  above  the  symphysis,  and  let  quite  a  strong  and 
somewhat  painful  faradic  current  act  for  one  or  two  minutes  (Seeligmiiller). 
The  sittings  must  at  first  be  repeated  daily.  It  is  also  a  very  good  plan  to  let 
the  whole  body  be  well  rubbed  with  cold  water  before  going  to  sleep.  It  is 
said  that  in  obstinate  cases  the  introduction  of  large  bougies  and  the  conse- 
quent distention  of  the  posterior  portion  of  the  urethra  are  often  attended  with 
rapid  improvement. 

Even  in  cases  in  which,  despite  careful  treatment,  no  permanent  success  is 
attained,  we  have  this  consolation  with  regard  to  the  prognosis,  that  in  simple 
enuresis  the  abnormal  condition  usually  undergoes  gradual  and  spontaneous 
improvement  as  the  patient  grows  older. 

[Belladonna,  strychnin,  or  nux  vomica,  or  a  combination  of  the  two,  are 
often  of  unquestionable  service.  If  the  enuresis  is  only  nocturnal,  belladonna 
alone  may  be  used,  either  in  a  single  dose  at  bedtime  or  three  times  a  day.  If 
the  enuresis  is  diurnal  also,  the  two  drugs  should  be  combined  and  given  three 
or  four  times  a  day.] 
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